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1. Getting Started

Installation

Before you can use NeuroExplorer, you must install NeuroExplorer program files, Sentinel system
drivers and install the Sentinel hardware key.

Running NeuroExplorer Setup

Before you begin installing NeuroExplorer and its components, please exit all currently running
applications. Please follow the following steps to install NeuroExplorer:

* Insert NeuroExplorer Setup USB flash drive into your computer USB port

* Navigate to NeuroExplorer4Setup.exe file on the flash drive and double-click on the file.
NeuroExplorer Version 4 setup screen appears

Follow the prompts of the setup dialogs and complete the installation

At the end of the installation process, Sentinel System Driver Setup will start automatically
Follow Sentinel Driver Setup prompts and complete the installation of Sentinel Drivers

* Reboot your computer

NeuroExplorer Setup will create the following directory structure:

* The main NeuroExplorer directory: C:\Program Files\Nex Technologies\NeuroExplorer

® SentinelDrivers subdirectory: C:\Program Files\Nex
Technologies\NeuroExplorer\SentinelDrivers. If you need to reinstall Sentinel Drivers, you can
run SentinelSetup.7.5.8.exe program in this directory.

* Additional NeuroExplorer files are copied to Windows Application Data directory ( C:\Documents
and Settings\All Users\Application Data\Nex Technologies\NeuroExplorer under Windows XP, or
C:\Application Data\Nex Technologies\NeuroExplorer under Vista or Windows 7). This directory
also contains Scripts and Templates folders where NeuroExplorer scripts and analysis templates
are stored.

Installing Hardware Key

Before you can use NeuroExplorer, you need to install provided Sentinel Hardware Key on your
computer.
To install the USB key:

* Make sure to run the NeuroExplorer setup and reboot the computer after installing
NeuroExplorer

¢ Attach the key to the available USB port

¢ If the New Hardware Found wizard is shown, accept the defaults in the wizard
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1.1. Getting Started with NeuroExplorer
This section, Getting Started with NeuroExplorer, describes the basics of using NeuroExplorer:

® Working with Sentinel keys
* NeuroExplorer Screen Elements
® Opening Files and Importing Data
* Importing Data from Text Files
* Importing Data from the Spreadsheets
* Analyzing Data
® Selecting Variables for Analysis
* Adjusting Analysis Properties
* Analysis Templates
* Numerical Results
® Post-processing
* Working with Matlab
* Working with Excel
* Saving Graphics
Additional information is available in the following sections:
* Working with Graphics
* NeuroExplorer Analysis Reference
* Programming with NexScript

NeuroExplorer Technical Support

NeuroExplorer users can get help via e-mail: support@neuroexplorer.com. Please visit
NeuroExplorer Web site http://www.neuroexplorer.com for program updates and latest information
about NeuroExplorer.

NeuroExplorer Updates

To get the latest version of NeuroExplorer, download the file
http://www.neuroexplorer.com/downloads/NeuroExplorer4Setup.exe.

This file is a standard NeuroExplorer setup executable that is included in the NeuroExplorer CD. This
setup file will execute the complete install — it will create folders, menu items in Start\Programs and
create a desktop icon for NeuroExplorer.
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1.2. Working with Sentinel Keys

General

NeuroExplorer requires a Sentinel key to operate. Sentinel drivers need to be installed so that
NeuroExplorer can communicate with the Sentinel keys. These drivers are installed when you run
NeuroExplorer setup (NeuroExplorer4Setup.exe).

Error Messages and Troubleshooting

Error Message

Description and Probable
Cause

Troubleshooting

Unable to initialize Sentinel
library

Sentinel drivers are not
installed or driver version is
not supported.

Make sure that Sentinel drivers version
7.5.8 or later are installed:

- Open Control Panel | Add or Remove
Programs and verify that Sentinel
System Driver Installer 7.5.8 is listed in
Currently Installed Programs.

- If an older version (prior to 7.5.8) of
Sentinel Driver installer is listed,
remove this version and reboot the
computer.

- To install the 7.5.8 drivers, run the
driver installer:

C:\Program Files\Nex
Technologies\NeuroExplorer\SentinelD
rivers\SentinelSetup.7.5.8.exe

- Reboot the computer after installing
the drivers.

Unable to find Sentinel key

NeuroExplorer Sentinel key
is not attached to the
computer or there is a
problem communicating with
the key.
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1) Verify that you are using a
NeuroExplorer key. The code
SRB10491 should be printed on the
key. The newer keys also have
Neuroexplorer printed on them.

2) Make sure that Sentinel drivers
version 7.5.8 or later are installed.

- Open Control Panel | Add or Remove
Programs and verify that Sentinel
System Driver Installer 7.5.8 is listed in
Currently Installed Programs.

- If an older version (prior to 7.5.8) of
Sentinel Driver installer is listed,
remove this version and reboot the
computer.

- To install the 7.5.8 drivers, run the
driver installer:

C:\Program Files\Nex
Technologies\NeuroExplorer\SentinelD




rivers\SentinelSetup.7.5.8.exe

- Reboot the computer after installing
the drivers.

3) If the problem persists, you may
need to use the Cleanup utility.

- Uninstall NeuroExplorer and all the
Sentinel software items listed in
Control Panel | Add or Remove
Programs

- Download Sentinel cleanup utility
(SSD Cleanup) from this page:

http://www.safenet-inc.com/support-
downloads/sentinel-drivers/

- Unzip and run the utility. Make sure
you let the utility to finish running. It
may take several minutes.

- Reboot the computer

- Run NeuroExplorer4Setup.exe.
Make sure not to cancel Sentinel Driver
Setup. Accept defaults in Sentinel
Driver Setup.

- Reboot the computer

Please contact NeuroExplorer
technical support (

mailto:support@neuroexplorer.com ) if
you still have problems with the
Sentinel key.

Unable to read Sentinel key
data

Malfunctioning or damaged
Sentinel key.

Please contact NeuroExplorer
technical support (

mailto:support@neuroexplorer.com )

Sentinel key does not have
version 4 license

You are using NeuroExplorer
version 3 Sentinel key.

If you purchased NeuroExplorer
version 4, please contact
NeuroExplorer technical support (

mailto:support@neuroexplorer.com )

If you would like to upgrade to
NeuroExplorer version 4, please
contact NeuroExplorer support
(support@neuroexplorer.com) or one
of the NeuroExplorer resellers listed in
the Purchase page of the
NeuroExplorer web site:

http://www.neuroexplorer.com/purchas
e.htm
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1.3. NeuroExplorer Screen Elements

NeuroExplorer user interface consists of the main window surrounded by several panels. These
panels allow you to select files, select analyses and specify analysis properties. The figure below
shows the default layout of NeuroExplorer window. Files, Properties, Analyses, Variables and Explore
panels are visible and Templates and Scripts panels are hidden. To view a hidden panel, click at the

panel tab or use View menu command.

You can reposition panels by dragging them with your mouse and you can save and restore window

layouts using Window menu commands.

Files Analyses Templates Panel
Panel Panel (hidden)
) kY \
lNe..m:k\ Yer - (TestDataFile2.nex: Grapht] N\ ]
Anolysis  Resdts Graphics Soipt Template OView Motisb Markers Onine  Window Help -
D ‘EI @&l EII & ﬂh&‘wﬂ__lalaﬂlaaluvumualx £l T oOlisims =l ®L
_ Mrestpatarietnex Y exi1 [P 2.rer 4 b %| Anslyses 8 x
= All Anah 2=
- =
5 o e Autocorelograms, bin = 5 ms {u/ Rate Hstograms E
% () Avon Instruments NeuronD4a Neuronoeb 1. Interspke Interval Hstograms E
s Qe
# |3 Cortex T m 7 — o
# {3 Cyberkinetcs 0 2 @
# ) Datawave 200 o Crosscormelograms. ]
# ) InstruTech 20 { Rasters
& ) Mulichamel Systems b ° 1z, Perievent Rasters
# (L3 Meuralynx 1] o
& () Panssonsc 0z 010 01 02 -02 04 0 01 02 L
3 Plexon Neuran05b MNeuronGd b Cumudative Actvity Graphs
# |3 RC Bectroncs 120 {i Instant Frequency
: j ::nc)au £ 300 100 {151 versus Tme:
<] - = 21 % o gg — BeforeDrnug {u Poincare Maps
; E o 40 — AfterDrug & Symchrony versus Tme
Properties X8 O 20 M Trial Bin Counits
Vewbum.Res. | ApiyFs) | ] ] P Bosted ¥
Analysis Type Autocorrslogramns 02  -01 o 01 02 02  -01 0 01 02 ..-..,.u“ 2 x
XMin (sec) 9.2 Heuron0Sc Meuron0Ta Showin Avallsble:
XMax (sec) 0.2 100 200 :
S tae) 0.005 & a ) )
Normakzation Counts/Bin 50 200
Smooth Nore B
40 .&ﬁeﬂ)—m [1x2] | [Mewondda [15852]
Sm. width 3 P 100 e [1x Heuron0 [13514]
Select Dats Al B:f:neoruq [1x2] ||Meuon0Sc [3053]
Select Data From (sec) 0 0 Em-cw;fn’; wm gg:]]
Select Data To {sec) 02 01 o 01 0z 02 01 o 0102 ontChannelll [4, onléd
. e type Table (co) Time (sec) Time (sec) - E:zg; {?g]] Neuren07a [3524]
Iterval fiter z > Eventds [335]
Create fiter on-the-fiy [T Frame [105x2)
Create fiter around Explore ax FF("‘"""E"“ [105]
Start offast (sec) ] s:;z‘gu[r[éﬂm
End offset (sec) XMin (sec) Zl Set MinMax 3 0.2
Fix veriaps [
Overlay Graghs A1 for each charme = —
Overlay Opt b, ) T
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For Help, press F1 A A A ¥ Template: None
Properties Explore Variables
Panel Panel Panel
Files R x
] %
=+ Data -
i) _Test o

I3 AlphaOmega

i3 Axon Instruments
) CED Spike 2

i) Cortex

I3 Cyberkinetics

i) Datawave

i3 InstruTech

I3 Multichannel Systems
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i) Panasonic
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I TEAC M

A E—— B

This view allows you to quickly browse through your data files. When you select (single-click) one of
the data files, NeuroExplorer displays the file header information in the Properties panel. To open the
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data file, simply double-click the file name.

Analyses Panel

Analyses 1=
- All Analyses ~
s/ Rate Histograms

{s/ Interspike Interval Histograms

s/ Autocorrelograms

1+ Perievent Histograms

s/ Crosscorrelograms

+4 Rasters

+¢ Perievent Rasters

{4 Joint PSTH

{+/ Cumulative Activity Graphs

{+/ Instant Frequency

{24 1SI versus Time

1+ Poincare Maps

{+2 Synchrony versus Time

{4 Trial Bin Counts

s/ Power Spectral Densities

This view allows you to quickly select one of the analyses available in NeuroExplorer. To apply
analysis to the active data file, click at the analysis name.

Properties Panel

Properties 1=
View Num. Res. | Apply (F5) | -

Analysis Type Autocorrelograms

¥Min (sec) -0.1568

¥Max (sec) 0.1476

Bin (sec) 0.005

Mormalization Spikes/Sec

Smoaoth None

Sm. width 3

Select Data All

Select Data From (sec

Select Data To (sec)

Int. filter type Fixed

Interval filter MNone

Create filter on-the-fly [

Create filter around Event04 [862]

Start offset (sec) 0
End offset (sec) 1
Fix overlaps

Cwverlay Graphs

Overlay Options ()

The left column of the Properties Panel lists the names of adjustable parameters for the selected
object. The right column contains various controls that can be used to change the parameter values.
To apply the changes, press the Apply button or hit the F5 key.

Templates Panel

The Templates View can be used to quickly execute an Analysis Template. Double-click the template
name and the corresponding template will be immediately executed.

You can create subfolders in your template directory and then NeuroExplorer will allow you to
navigate through the templates tree within the Templates View.
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Templates

(1 30 Templates

3 My Templates

{4 Auro.ntp

{4 AUto_3.ntp

{3 Cross_cols.ntp

{4 MIitCnd_RaHis_3_6.ntp
{4 MultiPeri.ntp

{24 FicCorr.ntp

{4 PicIP.ntp

{24 PicRaster.ntp

{4 Rate.ntp

{s# ServerPerieventRasters.ntp
{3 ServiH.Ntp

| Stdraster Lntp

| StdRaster1_s.ntp

| Stdrasterz ntp

Variables Panel

You can analyze all the variables in your data file, a subset of the variables, or may be just one
variable. Variables Panel allows you to quickly select and deselect the variables used for analysis:

Variables ax
Show in Available:

All v Apply
AfterDrug [1x2] MNeuronO4a [18882]
AllFile [1x2] Neuron05h [13514]
BeforeDrug [1x2] Neuron05c [3053]

ContChannel01 [1,61( | Neuron06b [2357]
ContChannel02 [4,70( | Neuron06d [3807]
Event04 [862] Neuron07a [3824]
Eventds [752]

Event0s [385]

Frame [105x2]

FrameEnd [105]

FrameStart [105]

SyncForContChan0l [

The left column shows the variables that are not currently selected; the right column shows the
selected variables. To move variables from column to column, first select them, then press ">"
(Select) or "<" (Deselect) buttons.

Scripts Panel

This panel can be used to select a script to be executed. Double-click the script name to run the
selected script.

Scripts |
] s 2
=1 Cld Scripts
T _appltempl.nsc
S _cont_fiter.nsc
S _newvar.nsc
T _operationsoncontvars.nsc
= _slnsc
T _Scriptl.nse
T AddCortexEvents.nsc
T AnMergedriles.nsc
T ApplyTemplate.nsc
T batchstd nsc
T Burst Statistics.nsc
T BurstStat.nsc v

You can create subfolders in your script directory and then NeuroExplorer will allow you to navigate
through the scripts tree within the Scripts View.

Explore Panel
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Explore 1=

XMin (sec) v J -0.1568
2 ,72

KMax (sec) w J 0.1476
[ -2 [JtinkSliders [ 2

Explore panel allows you to quickly explore analysis parameter ranges. Select a parameter you want
to explore from a list and drag a slider. NeuroExplorer will keep recalculating analysis with the new
parameter values while you drag the slider, thus creating an “analysis animation”.
One of the best uses for this panel is to explore analysis properties over a sliding window within your
file:
¢ Specify Use Time Range using Analysis | Edit menu command, then Data Selection tab
® Select ‘Select Data From’ and ‘Select Data To’ parameters in the list boxes of the Explore panel
® Click on Link Sliders check box

Now, when you drag one of the sliders, the other one will follow allowing you to visualize analysis
results over a sliding window in time.
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1.4. Opening Files and Importing Data

NeuroExplorer can read native data files created by popular data acquisition systems (Alpha Omega,
CED Spike-2, Cortex, Blackrock Microsystems, DataWave, Multi Channel Systems, Neuralynx,
Plexon, RC Electronics. See Importing Files Created By Data Acquisition Systems for more

information).

NeuroExplorer can also import data from text files (see Importing Data from Text Files ).
You can import the data from spreadsheets using the clipboard (see Importing Data from
Spreadsheets ).

NeuroExplorer has its own data format and by default saves the data in the binary file with the
extension.nex.

To open a NeuroExplorer data file,

* press File Open toolbar button , or
* select File | Open... menu command.

To import data in any of the supported file formats, select the corresponding File | Import command:

i File | Edit  View Analysis Results Graphics Script  Template 3DView Mathb Mark

| D New CobeN | | 59 50| @ & | 0 % B PR | &8 o | T
A Open.. Ctr+0 P TestDataFie2.ne P4 TestDataFile2.ne
Close
& save criss |
Save As... b
| Import Data 4 | Plexon PLX File...
Export Data 4 Plexon SPK File...
Merge Files... Alpha Omega Data File...
Connect to Plexon Server Cyberkinetics NEV File...
& print... Ctri+P CED Spike-2 Data File...
Print Preview CORTEX data file...
PHint Setup... Data\Wave Fie...
Page Setup... Multichannel Systems Data File... Iy

Neurahynx Data File...
1 F:\Data\...\TestDataFile2.nex - ly
RC Electronics Data file...

2 F:\Data\...\16fast_save.nex

3 F:\Data\Datawave\Gratlaa.nex EIETIH B e

p 4 TestDataFie1.nex InstruTech Data File... |
5 F:\Data\...\1LEDmodeA.pix Text Fie...

6 F:\Data\Plexon\DIO\Fie1.pix Text File with Continuous Variables...

Axon Instruments ABF File...
7 F:\Data\Plexon\16slow.nex - -

Y

You can also paste data directly into Data View. See Importing Data from the Text Files and
Importing Data from Spreadsheets for more information.

-

A |
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1.5. Importing Files Created by Data Acquisition Systems

NeuroExplorer can read native data files created by popular data acquisition systems (Alpha Omega,
CED Spike-2, Cortex, DataWave, Blackrock Microsystems, Multi Channel Systems, Neuralynx,
Plexon, RC Electronics).

Since NeuroExplorer does not provide spike sorting capabilities yet, it is assumed that you have
already sorted (clustered) the waveforms.

Alpha Omega Files

NeuroExplorer can import Alpha Omega MAP, ISI, NDA, MAT and LSM files. All the spike trains, DIO
events and continuous variables are imported. The waveforms can be imported as an option (see File
Import Options below).

Blackrock Microsystems Files

NeuroExplorer can import Blackrock Microsystems NEV files. All the spike trains and DIO events
Analog channels can be imported as an option. The waveforms are imported when using Neuroshare
DLL to import NEYV files.

DataWave Files

NeuroExplorer can import both Discovery and Workbench files. In general, all the sorted spike trains,
DIO events and trial descriptors are imported. The waveforms are not imported. Analog channels can
be imported as an option (see Options below).

The following UFF types are imported from the Discovery files:

S, E and U UFF types are imported as spike trains

B UFF type records are imported as events

T UFF type records are imported as markers

P (position) UFF type records are imported as 4 continuous variables.
The following record types are imported from the Workbench files:
Analysis records (with appropriate subtypes) are imported as spike trains
Event records are imported as events

Trial records are imported as markers

CED Spike-2 Files

NeuroExplorer can import Spike-2 *.smr files. All the sorted spike trains, events and markers are
imported. The waveforms are not imported. Analog (Adc) channels can be imported as an option (see
File Import Options below).

Plexon Files

NeuroExplorer can read *.plx and *.ddt Plexon files. All the sorted spike trains and external events are
imported. The waveforms are not imported. Analog (slow) channels can be imported as an option
(see File Import Options below).

RC Electronics Files

NeuroExplorer can import both 12-bit RC Electronics files and 16-bit DATAMAX files. Since the
current version of NeuroExplorer stores all the data in RAM, NeuroExplorer can import only relatively
small (about the size of RAM on your PC) RC Electronics files.
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Multi Channel Systems Files

NeuroExplorer can import standard MCS data files. All the sorted spike trains and external events are
imported. The waveforms are not imported. Analog channels can be imported as an option (see File
Import Options below).

Neuralynx Files

NeuroExplorer can import Neuralynx data files (tt*.dat, se*.dat, etc.) as well as the files created by
MClust spike sorter (*.t files). All the sorted spike trains are imported. External events are imported
as markers. Analog channels and waveforms can be imported as an option (see File Import Options

below).

File Import Options

The file import options can be set in the Data Import dialog (use View | Data Import Options menu
command to invoke the dialog).
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1.6. Importing Data from Text Files

You can specify text import options in the Text Import dialog:

Text File Import g‘

File Name:

|F:\Data\Te stData’\test_data_import.tt

File Type
(" Multicolumn Takle of Timestamps

® Pairs <name> <timestamp>

Sampling Frequency (Hz): 10000

Timestamp Units in the Text File

® Timestamps are in seconds oK
(" Timestamps are in time ticks
Cancel

Sampling Frequency - this parameter defines the internal representation of the timestamps that
NeuroExplorer will use for this file. Internally, the timestamps are stored as integers representing the
number of time ticks from the start of the experiment. The time tick is equal to

1./ Sanpling_Frequency

Timestamp Units - this parameter defines how the numbers representing the timestamps are treated
by NeuroExplorer. If the timestamps are in time ticks, they are stored internally exactly as they are in
the text file. If the timestamps are in seconds, NeuroExplorer converts them to time ticks:

Internal _Tinmestanp = Tinestanp_In_Seconds * Sanpling_Frequency

NeuroExplorer can import timestamped data stored in the following text formats:

1. Multicolumn table of timestamps

In this format, each column in the text file contains the timestamps of a neuron. The first element in
each column is a neuron name, that is the first line of the file contains names of all the variables.

Each name should be less than 64 characters long and should contain only letters, digits or the
underscore sign. The first character of the name should be a letter. The timestamps are numbers
representing the neuron firing time (or event time) in seconds or in time ticks. NeuroExplorer assumes
that the columns are separated by tabs.

Here is an example of a text file with the timestamps represented in seconds:
Neur on01 Neur on02

0.01 0. 001

0.3 0. 05

0.5 0.1
0.4
0.6

NeuroExplorer can also export data in this format (use File | Save Data | As a Text File menu
command).

2. Pairs <name> <timestamp>

The text file in this format should contain the pairs of the type

<name><timestamp>

where

<name> is a character string that is less that 64 characters long and contains only letters, digits and
the underscore sign. The first character of the name should be a letter. If the number is used for the
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name, NeuroExplorer will add "event" at the beginning of the name.

<timestamp> is a number representing the neuron firing time (or event time) in seconds or in time
ticks.

Here is an example of a text file with the timestamps represented in seconds:
Neur on01 0.01

Neur on01 0.3
Neur on02 0. 001
Neur on02 0. 05
Neur on01 0.5
Neur on02 0.1
Neur on02 0.4

3. Multicolumn text files with continuous data

NeuroExplorer can also import continuous data from a multicolumn text file where each column
corresponds to a continuous variable:
Cont Channel 1 Cont Channel 2

114. 74609 -63. 47656
56. 15234 - 358. 88672
-187. 98828 -63. 47656
-48. 82813 388. 18359
- 26. 85547 285. 64453

The columns may be separated by any number of spaces, tabs or commas.
When you import continuous data from text files, the following dialog is shown:

Text Import of Continuous Data g|

File Name:

|| Browse...

[v Firstline in the text file contains variable names

First Data Point Timestamp (sec): i
Time Between Data Points (sec): n.aom

Flease note that internally NeuroExplarer stares continuous data as 16-hit integers.
Therefore, the walues that will be stared in NeuraExplorer may slightly differ from the values in the text
file.

First line contains variable names — if this option is selected, the fields of the first line of the text file
are used as variable names. The second line in the file is the first row of data.

First Data Point Timestamp specifies the timestamp of the first data point in each continuous
variable.

Time Between Data Points specifies the time step used in calculation of the timestamp for each row
of data. For datarow N (N =1, 2, ...) in the text file, the timestamp is calculated using the following
formula:

Dat aRowTi mest anp = FirstDataPoint + (N-1)*Ti neBet weenDat aPoi nts

1.7. Importing Data from Spreadsheets
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Timestamped data can be pasted directly into the NeuroExplorer data table. To paste the following
two timestamped variables (BarPress and Reward) from a spreadsheet to NeuroExplorer:

B4 Microsoft Excel - Book1 g@g|

@Eile Edit Wiew Insert Format Tools Data Window Help nglﬁ
DEEE GRY s I v @40 BS0D EIENE
219 j =
A B C D E F Ca|
1 BarPress Reward T
2 0.01 053
3 0.202 1.78
4 1.5
5 24
53
T
[ <> [\ Sheetl / | <]
Ready
In Excel:

* Using the mouse, select the cell range with both variables (Al to B5)
® Select Edit | Copy menu command

In NeuroExplorer:

* Select Data view of the file in NeuroExplorer
* Select the Timestamps tab of the Data view
¢ Scroll the timestamps window to the right and select the topmost cell of the empty column:

|4 Nex - [TestDataFile. nex: Data]

File  Edit Wiew Analysis Graphics Template Script 30%iew  Markers  Trials  Ondine Window Help - &
x
b=zE & &
lx
Files I J K | L | i‘
Analyses Ewventlh FrameEnd FrameStart | |
| Rate Hstograms & 1 23044850 2EEET7E8 0.060060
4% Interspke Interval His 2 23.006200 B9.077725 27.587700
7 Autocorrelograms 3 23198825 113.890200 70.077700
{uZ Perievert: Histograms 4 23301725 144160200 114.890175
[ Crosscorrlograms 5 23455600 202854175 145160175
& Rasters B 23B09500 250574175 203.054150
_ 7 23660825 281195175 251574150
o Perievent Rasters B 23712175 a02728350 282195750
B Jont PSTH 3 23763500 344378350 303.728325
b CumLiative Activity G 10 23874850 397186350 345378325
b Instart Frequencies i 277680350 467648350 398168325
b4z 15T versus Time 12 277731675 523538350 466.648325
{a# Poincare Maps 13 277783025 586095350 524538325
{a Synchrony wersus Tir 14 277.936800 45 628350 537.098325
44 Trial Bin CoLnts 15 277088250 681508350  G646.628325
14 Powrer Spectral Densi 16 276039575 707.798350 682598325
44 Burst Analysis 17 276.090825  750.058350  708.798325
{+ Principal Companent 18 278142250 641984325 760.058325
4 Perievent Hist, vs. Tin v i 278245150 896784325 §42.984300
7 5 20 299572100 926.624325  597.784300
e—— 21 209574700 9BB.4B4325. 927624300
Channels 22 299831425 1016664325 969.484300 M
o <] » |\ Variables \Timestamps { Inte] « | »
Scripts &1 FileInfo M TestDataFilen...
For Help, press F1 W Y Template: |

Select Edit | Paste menu command. NeuroExplorer will create two new Event variables and add
them to the file. You need to save the file (use File | Save or File | SaveAs menu command) to make
this change permanent.
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1.8. Importing Data from Matlab

You can create spike trains (1XxN or Nx1 matrices with timestamps in seconds) or continuous
variables in Matlab and transfer them to NeuroExplorer on the fly. Here is how to do this:

Select File | New menu command.

Select Matlab | Get Data From Matlab... | Open Matlab As Engine menu command.
NeuroExplorer will open Matlab as engine.

In opened Matlab, run your Matlab scripts and create (or load from file) spike train variables or
continuous variables.

To import timestamp variables, in NeuroExplorer, select Matlab | Get Data From Matlab... | Get
Timestamp Variables... menu command. NeuroExplorer will open a dialog with the list of
available Matlab variables.

In the dialog, select the variables you want to transfer to NeuroExplorer and press OK.

To import continuous variables, in NeuroExplorer, select Matlab | Get Data From Matlab... |
Get Continuous Variables... menu command. NeuroExplorer will open a dialog with the list of
available Matlab variables.

In the dialog, select one of the variables you want to transfer to NeuroExplorer and press OK.
NeuroExplorer will open a dialog where you will specify the variable options.
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1.9. Reading and Writing NeuroExplorer Data Files
NeuroExplorer Data file has the following structure:

file header

variable header 1

variable header 2

data for variable i

data for variable |

Each variable header contains the size of the array that stores the variable data as well as the
location of this array in the file.

The pseudo-code for reading NeuroExplorer data file looks like this:
open file in binary node

read fil e header

for each vari able
read vari abl e header
end for

for each vari abl e header
seek to the file offset specified in the variable header
read vari abl e data

end for

The C++ source code of the program that reads and writes NeuroExplorer data files is available at
NeuroExplorer web site:

http://www.neuroexplorer.com/downloads/HowToReadAndWriteNexFiles.zip

There are also Matlab scripts to read and write NeuroExplorer data files:
http://www.neuroexplorer.com/downloads/HowToReadAndWriteNexFilesinMatlab.zip
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1.10. 1D Data Viewer

NeuroExplorer provides a window that displays graphically all the selected variables. To open this
window, use View | 1D Data Viewer Window menu command.

You can also use 1D view to manually add events to the data file. Simply press the left mouse button
when the pointer is in the 1D view and NeuroExplorer will add a new timestamp to the variable
ManualEvent. You can also specify to what Event variable NeuroExplorer will add timestamps when
you click in 1D view (use On mouse click parameter in the Properties Panel).

NeuroExplorer - [16slow.nex: 1D Viewer] g@
i Fle Edit View Analysis Results Graphics Script Template 3DView Matlb Markers Online  Window Help -5 X
DARISEEE] b B IE o |56 S 0% EEE AL ol T O g BB
Files o3 [P TestDataFie2.nex | P TestDataFie2.nex: 1 | 16fast_save.nex | [ 16fast_save.nex:1D [ 16slow.ne 4 * ¥ Analyses b 2
= =
[ 1L ey A = AllAnalyses P
={ Data i~ (sec) ) 2 4 6 8 1 {:/ Rate Histograms B
B _Test sigl0ta | L IR 1 [ (I [ | 11 | |2£ Interspike Interval Histograms o
#® (3 AphaOmega sig001i 11111 A N AN 0 A AN W AW 0110 {0 O [ 1 T 11 [ VU (1 ‘[«4 Autocorrelograms
@3 Axon Instruments signoza || oo ul i m 1/ Perievent Histograms =
#-(5) CED Spike 2 Sig002i | WMN 0 100 | (M0 e TR TR NI b Crosscorrelograms e
® 3 Cortex sig003a [IHIFIIT | IR (N B D A Wy Weeiemee v e e LN TR NV .2 Rasters =
# (2 Cyberkinetics sig003i (111 NMNULAR 0 TR0 OO N0 CRNEIRA IO RN R 0000 OO TR L O |0 00y |s£ Perievent Rasters =
®-(3 Datawave 5ig004a | | [ NN NN U Y NATLROR VAT R H oty 11 L[} | min L} 1/ Joint PSTH
# [ InstruTech 5ig004i o (I o1l | i I | [ | | cumulative Activity Graphs
#-(3 Multichannel Systems sig005i | WEEITN U Eim (I I O I [ | 1w e (N 1 il 1 Tnstant Frequen
-3 Neuralynx 5ig006i [N} | | mi T mer | I | £ =1 1"] cy
# (3 Panasonic v 753-‘ l v
< > ADO | Wl " R PYDITI . 1 Poincare Maps
() mUJ N L u Y ﬂr T L i T I 5ynchrony e T
Properties B X‘ '4995 {22 Trial Bin Counts
{22 Power Spectral Densities
i Burst Analysis v
Tims Range b b [
Contin. Window He 300% EE Variables b es
On mouse click,  HNone ADO3 Show in Available:
Undo add 2503 Al v
Redo add 2512
Animation 2% ADO7 [4,70031] | | |sigon1a [105]
e P ADO8 [4,70031] || |sig001i [1106]
AD09 [4,70031] sig002a [229]
Animation Timer 10 ADO5 WWWWWWWAAMMMMMMA ADLO [4,70031] siq002i [556]
Animation Shift 1 2851 AD11 [4,70031] sigi03a [848]
Show Crosshair [ Vertical « | |AD12[4,70031] sig003i [1598]
Show Crosshair [ Horizontal AD13 [4,70031] sig004a [557]
On Jump, Center o (Select...) S 2 AD14 [4,70031] sig004i [165]
£ AD15 [4,70031] sigo0si [276]
J::E Pr::ixntus Explore v AD16 [4,70031] sig006i [310]
(_Previous ) : AllFile [1x2] ADO1 [4,70031]
Background Color XMin (seq) - 1) -0.1568 Event001 [1] AD02 [4,70031]
Y Axis Min/Max — ManualEvent [7] AD03 [4,70031]
-2 2 ManualEventl [7 ADD4 [4,70031]
) sig07i [1864] ADO5 [4,70031]
XMax (sec) v U 0.1476 sigoosi [2100] |, ||| ADOG [4,70031]
imnnn: ronm1 |
-2 [Link Sliders 2 < > < >
For Help, press F1 ADO1 Time=7.792000s Y: 752.219460 Template: None

Mouse wheel can be used to quickly navigate in 1D View:

® Click in 1D View so set 1D View as an active window in NeuroExplorer

* Press Shift and rotate mouse wheel to shift 1D View horizontally

* Press Ctrl and rotate mouse wheel to increase time range (zoom out) and decrease time range
(zoom in)
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1.11. Analyzing Data

NeuroExplorer provides a variety of spike train analysis methods. Each method has a number of
parameters and options. You can apply any available analysis by clicking at the corresponding
analysis in the Analyses Panel (you can also use Analysis | Select Analysis menu commands):

Analyses
Panel

[P Neuroxplorer - [TestDataFiled.nex: Data] I / B = =]
f e Edt Yew Analyss Resdts Grophcs Sopt Template Dview Mathb  Makers QOnine  Window  Heb -8X%
PO B R L L B B [ O | 6 e @G LTy B P R ES A e LT s el s e L B
les 2 x P testatafilelnex | [P Testoatafie Loex: | P TestDatalenex | P TestDataflez ooy (| 4 ¥ X Analyses qx
= 5 all=
#0 Test - File Comment: Nex Test Fie i Rate Hstograms T
# {3 MphaOmega Duration: 1:28:38 File Size(MB) 1557 {s# Interspke interval Histograms
% 3 Avon Instruments Frequency(Hz) 40000 Heurons 6 1 Autscomslagrams
) C2D Spke 2 Events [ Fop. Vector: ] =
{3 Cortex Markers: [] Waves 0 {f Penievent Hstograms.
# (2 Cyberkinetics Inervals: 2 Cont. Vars. 2 b Crosscomelograms
# () Datawave ligw Vanatics bew Intervais, _biew Vecions. Posbons... ] L Rasters
) InstruiTech Variable T-stamps/Count Mean Freq. 17, Pesievent Rasters
% () Multchanns] Systems A TTI— >0 >0
A —— N = 18082 aen| || lig Jomtpem
# () Panasonic 2 = Newren0se 13514 2501 by Cumulative Acthity Graphs
= () Plexon 3 = Newran0Sc 3053 0.588 {u tnstant Frequency
&3 oo ] © Newran08d 2087 0.454 s Tine
= FleLoix 5 @l MNeuran0éd 3807 0.733
5 ez & = Hewront7a £ o736 | || L Polncare Maps
& ) Errocead 7 0 Eventtd 88z 0.188 { Symchvony versus Time
% 03 0F5-10-13:01 & (] Eventds 782 0.145 {u Trial B Counts
# (L) Positon Data el I O Eventds 38s 0074 Do N —
<] > 10 0 FrameEnd 105 0.020 L2 L -
1 0 FrameStart 105 0.020 Variables 2%
Pry ox [
Eperten | I 2 O SyncForContChand 84 0.070 Show in Avalable:
=] I a AFie 12 0.000 F [
14 [ Frame 1052 0.020
15 0O ContChannei! 1, 510207 0.000 (E | ==
16 O ContChannell2 4, 7003 0.001 AlFie [1x7] MeuronO-a [18532]
ContChannel0 1 [1,6]| Newran05 [13514]
1 ContChannel02 [4,] | Meuron05c [3053)
— Eventl [862] Heuran0éb [2357)
| Eventl [752] Meuron0éd [3807]
I Event0é [335] Mewronii7a [3824]
M| |Frame [105x2]
1 | » |\ Variables 4 Timestamps A ntervals A Wa[< » :ameEr\d fllcl-glsl
TameStart )
Explore 7 X |SyncForConiChand
Select Data From (sec) )] [ SetmnMax 3 L)
T [] 51961961
seccovaroed (3] ) e
o [#luink skders 5196.1961
» <| » <] >
Fer Help, press F1 X ¥: Template: None

After you click at one of the analysis items, NeuroExplorer will open a dialog that will allow you to edit
the analysis parameters. When you click OK in this dialog, NeuroExplorer will apply the specified
analysis to all the selected variables.

Any combination of analysis parameters and options (together with all the graphics options) can be
saved as a template. To save the current configuration as a template, right-click in the Graph Window
and select Save As New Template menu command. The template names are shown in the
Templates view of the control panel.

When you open a new data file, you can simply double-click on the template name to apply the
specific analysis with the selected parameter values.
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1.12. Selecting Variables for Analysis
NeuroExplorer can analyze at once any group of variables in the file.

To select the variables to be analyzed, use one of the following methods:
* Select the variables using the Variable Panel (see How to select variables using Variables Panel

)

* Select the variables using Analysis | Select Variables menu command. This command will
invoke the Variable Selection dialog similar to Variables Panel.

* Select the variables directly in the Variables Window by using the check boxes located next to
the variable names. Please note that variable selection in Variables Window is applied only
when a new Graph Window or 1D View is created. To change the list of selected variables
in existing Graph Window, use Variables Panel or Analysis | Select Variables menu
command. See How to Select Variables for Existing Analysis Window for details.
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1.13. How to Select Variables for Existing Window

Variables selected in the Variables spreadsheet of data window are used to populate variables lists of
new analysis windows.
If you would like to change the list of variables for existing analysis window, please follow these
steps:

* Click anywhere in analysis window to activate it

¢ If Variables panel is visible, make changes in selected variables list ( how? ) and press Apply

button:
—
|& NeuroExplorer - [TestDataFile2.nex: Graph1] |__ ”D|&|
File Edit View Analysis Results Graphics Script Template 3DView Matlab Online Window Help -gXx
DEd SRR $BR oc S8 Q8 UREMHE £0 T \0O GRS R 2.
Files iR ES [P TestDataFie2.nex [P TestDataFile2.nex:1 Al ||
= al||a
B 2 TestData ~ =4
h Geoff B Autocomelograms, bin=5ms %
= oid Neuran04s Neuran0€G =
2007
1) TestDelete 2004 apd =
1) walid_bursts 2001 204 @
2ts_2slow.nex b 204 =
8ch20k.ddt 1% 10 i
D_I T T T o= T T T
16fast_save.nex 0z 01 ] 01 02 01 0 0.1 13_/_
16fast_save.plx Neuron05b Neuren08d B
ABO20102-1.nex 1204 o
[ ABO20102.nex o 2003 100 K
o auto_overap.wmf E 200 0] — BeforeDrug o
coherence_test.nex b g 1004 jg: — AfterDrug
- =0 b e
hd o r T T T D_l T T T
02 0.1 0 0.1 02 0.1 0 0.1 3
i Newran0Ee Neuran07s
100 3004
80 B
0] 200
40 100
20
MNeuron04a [18882] a o
Neuron05h [13514] oz 01 J o oz a1 J 0
BeforeDrug [1x2] | Meuron05c [3053] Time {sec) Time (sec)
ContChannel0l [1,6 | NeuronO6b [2357]
ContChannel02 [4,7 | Neuron06d [3807] pr:
Neuron07a [3824] —
>
plore R’ x
|XMin (sec) v | ’ Set Min/Max ] U Rl
-2 2
- [ o476
<5 | =[RS | |XMax (sec) V| ’ Set Min/Max ] ' - 0-L1/C
E& PropPes | BB Variables [ 2 [uinksliders rz
For Help, press X Y: Tem:

¢ If Variables panel is hidden, click at panel tab to open it:
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NeuroExplorer - [TestDataFile2.nex: Graph1]

File Edit View Analysis Results Graphics Script Template 3DView Matlab Online Window Help
DEdSFAREE fRE oc S8 Q6 URENE &0 10 0P R 2.
Files iR ES [P TestDataFie2.nex [P TestDataFile2.nex:1 Al ||
= Al
8 O TestData ~ _ El
= Geoff Autocomslograms, bin =5 ms z
Neuran04s Neuran0€G =
= od 4007
1) TestDelete 2004 apd =
1) walid_bursts 204 @
2004 A
2ts_2slow.nex 204 2
8ch20k.ddt 1% 10
16fast_save.nex :'_'D-" A ; - :'_'n-" A : - g
16fast_save.plx Meurcn0Eb Meuron0Ed
ABO20102-1.nex 1203 %
AB0D20102.nex = | 3009 1:;: z
& auto_overlap.wmf 3; 200 gt — BefareDrug -
coherence_test.nex b g 1004 jg: — AfterDrug i
- =0 d A e
E | > o, . : . od; . : . s
02 0.1 0 0.1 02 0.1 0 0.1 2
o= Neuran05c Neuron0Ts e
100 2004 E
80
View Mum. Res. | Apply (F5) | A 204 2004
Analysis Type Autocorrelogra ap] 1003
KMin (sec) -0.2 20
KMax (sec) 0.1476 o T T T o T T T
02 0.1 0 0.1 02 EX] 0 0.1
Bin (sec) 0.005 — Time (s=c) Time (s=c)
Normalization Counts/Bin
Smooth Mone >3
Sm. width 3 45 23
Select Data All
o x
Select Data From (se ST
Select Data To (sec) -
N " -0.2
Int. filter type Table (col) |XM'” (sec) b | ’ Set Min/Max ] v
Interval filter -2 2
Create filter on-the-fly ‘[
= [ 01476
Create filter around |XMax (sec) v | ’ Set Min/Max ] W LBLATE
Starioiselisec) [ 2 [Link Sliders ; 2|
End offset {sec) e
For Help, press F1 X: Y: Tem

* Make changes in selected variables list ( how to make changes? ) and press Apply button
* |f Variables panel or its tab is not visible, use View | Variables Panel menu command
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1.14. How to Select Variables in Variables Panel

Select variables for analysis by moving them from the left (available) to the right (selected) list box. In
the figure below, 6 variables (Neuron04a, Neuron05b, ..., Neuron07a) are selected for analysis:

Variables 2 x
Show in Available:

|AII VH Apply ]
EN N << ]

AfterDrug [1x2]
AllFile [1x2]
BeforeDrug [1x2]

NeuronO4a [18882]
Neuron05h [13514]
Neuron05c [3053]

Neuron06b [2357]
[ Neuron06d [3807]
Event04 [862] Neuron07a [3824]
Eventds [752]
Event0s [385]
Frame [105x2]
FrameEnd [105]
FrameStart [105]
SyncForContChan0:

< 2% I b4

To move variables from one listbox to another:

* Select variables using the mouse (in the figure above two variables in Available listbox are
selected -- ContChannel01 and ContChannel02)
* Press one of four buttons just above the listboxes

The drop-down box above the buttons can be used to specify what kind of variables are shown in the
available window:

Variables 1=

Show in Available:
Apply

MNeurons
Events ron04a [18882]
Intervals ron05b [13514]
Pop. vectors ron05c [3053]
Waveforms ron06b [2357]
Cont. vars ron06d [3807]
Markers ron07a [3824]
MNeurons with data

Events with data

Waveforms with data

Cont. vars. with data

FrameStart [105]

SyncForContChan0:

< > < >
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1.15. Adjusting Analysis Properties

There are several methods to adjust the analysis parameters:
® Use Analysis | Edit Parameters menu command to invoke the Analysis Parameters dialog
* Right-click in the Graph Window and choose Analysis Parameters item in the floating menu

The floating menu is the fastest way to adjust any analysis or graphics parameters. Double-click (or
right-click) anywhere in the Graph Window to invoke this menu:

Autecorrelograms, bin = 5 mz

NeurcnO4a NeuronlSc NeuronO8d

1A T kg

107 9 Analysis Parameters...
Select Variables...

Edit Graphics [

o : o Select Analysis Type v
MNeurcn05b

204 Show Clicked Graph in 3D
Zoom Clicked Graph

Frequency (imp/sec)

Save As New Template ...
£ Save Current Parameters As Defaults for Autocorrelograms

o . . . 0 v Show ToolTips
01 a 0.1 =T w T =T w T
Time {sec) Time {sec) Time {sec)

This menu allows you to go directly to analysis properties, graph properties, axes properties, etc. You
can also use it to save the current template and save the current analysis configuration as a new
template.

* Single-click in the graph area of the Graph Window and adjust parameters in the Properties

Panel:
Properties 1=
View Num. Res. | Apply (F5) | -
Analysis Type Autocorrelograms .
¥Min (sec) -0.1568
¥Max (sec) 0.1476
Bin (sec) 0.005
Mormalization Spikes/Sec
Smooth MNone
Sm. width 3
Select Data All

Select Data From (sec

Select Data To (sec)

Int. filter type Fixed

Interval filter MNone

Create filter on-the-fly [

Create filter around Event04 [862]

Start offset (sec) 0
End offset (sec) 1
Fix overlaps

Cwverlay Graphs

Overlay Options ()
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1.16. Analysis Templates
In any analysis in NeuroExplorer, you can adjust a large number of parameters:

* Analysis type (Rate Histograms, IIH, etc)

* Analysis parameters (Bin, XMin, XMax, etc.)

* Graph parameters (graph type, graph color, grid lines, etc)

* Parameters of X and Y axes (labels, numerics, lines, colors, etc.)
* Graph and page labels and other elements

NeuroExplorer allows you to save all these parameters so that when you open another data file, you
can easily reproduce exactly the same analysis with the same axes, labels and so on.

The set of all the analysis parameters is called the Template.
To save the current analysis as a template:

* Select the menu command Template | Save As New Template, or
* Right-click in the graph and choose the Save As New Template command in the floating menu.

After you saved the template, the name of the template appears in the Templates Window (see
NeuroExplorer Screen Elements ). You can apply the template to the currently opened file by double-
clicking the template name in the Templates Window.

NeuroExplorer stores template files in Windows Application Data directory:

C:\Documents and Settings\All Users\Application Data\Nex Technologies\NeuroExplorer\Templates
under Windows XP, or

C:\Application Data\Nex Technologies\NeuroExplorer\Templates under Vista or Windows 7.
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1.17. Numerical Results
To view the analysis numerical results, select View | Numerical Results menu command.

You can also press the "View. Num. Res." button in the upper-left corner of the Properties Panel:

Proj 1 x
View Num. Res. Apply (F5) | -

Analysts=Fype=——"" Autocorrelograms .

¥Min (sec) -0.1568

¥Max (sec) 0.1476

Bin (sec) 0.005

Mormalization Spikes/Sec

Smoaoth None

Sm. width 3

Select Data All

Select Data From (sec

Select Data To (sec)

Int. filter type Fixed

Interval filter None

Create filter on-the-fly [

Create filter around Event04 [862]

Start offset (sec) 0

End offset (sec) 1

Fix overlaps

Cwverlay Graphs

Overlay Options [ Table.. J

NeuroExplorer will open Numerical Results Window:

A | B | c | D | E | F
Meuron04a Meuron05h Meuron05c Meuron06b Meuron06d Meuron07a
1 9.098612 11.543584 8.319686 6.633729 4.412924 17.10251
2 9.426967 11.499186 9.629872 7.551973 273181 15.271967
3 9.628217 11.735978 9.695382 7.636826 3.257158 14.801255
4 9.977757 11.972769 9.8264 6.873144 3.677436 15.638075
5 10.083678 11.750777 9.236816 6.364022 3.047019 15.633473
6 10.401441 12.431552 11.922699 5.939754 3.887576 15.324268
7 10.634467 13.304721 10.80904 9.927874 5.516154 17.050209
8 9.988349 13.852301 12.250246 7.551973 525348 18.305439
9 11.60894 14.814267 12.315755 7.551973 6.094037 21443515
10 10.867493 15.435844 11.398624 7.551973 7.354873 24843096
11 10.284927 17.685363 11.695152 8.145948 9.456265 30.596234
12 10.570914 19.18011 11.85719 8.485363 12.818492 375
13 10.221375 22.50999 11.726171 8.670216 14.394536 47594142
14 10.676835 23575551 11.988208 8.230802 18.439716 52.248954
15 9.998941 22.095605 10.940059 8.994485 16.07565 49.58159
16 9.776507 19.268906 10.547003 6.703437 10.769635 40.376569
17 10.316704 16.560604 10.350475 7.976241 8.195429 32.060669
18 10.231967 15.56904 11.136587 8.824777 6.829525 29.1841
19 10.973414 15.376646 11.071078 10.606703 6.041502 27144351
20 10.909861 14.843866 11.464134 8.485363 6.304177 26.830544
21 10.814532 15.495042 11.79168 9.418753 6.146572 27.92887
22 11.640716 16.649401 12.512283 9.927874 6.934594 30.020921
23 11.894926 16.679 12.708811 10.691557 7.354873 30.700837
24 11.831374 17.700163 13.82247 12.568337 8.720778 35.40795
25 13.483741 19.490898 14.084507 10.182435 9.351195 36.610879
26 13.78032 20.00888 16.180806 10.691557 9.613869 39.59205
<] |\Results { Summary / <]

Note that the window has two Excel-style sheets -- the Results sheet and the Summary sheet. The
Results sheet usually contains the bin counts or other histogram values. The Summary sheet
contains summary statistics of the analyses such as the mean firing rate, the number of spikes used
in the analysis, etc.
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1.18. Post-processing

For the histogram-style analyses, NeuroExplorer has an optional Post-Processing analysis step.
You can select post-processing options using Post-processing tab in the Analysis Parameters dialog
(double-click in Graph window and select Analysis Parameters menu item):

Analysis Properties g|
Autocorrelogram] Data Selection FostProcessing lMatIab] Excel ] Graph]

Smooth Histograms

(" Srnooth with Gaussian filter

Filter width (hins): 3

Add Colurmns to the Results Matrix

[ Start of hin [ Middle of hin [ End af hin

See Matlab and Excel tabs for additional postprocessing options

oK | Cancel | Help |

You can smooth the resulting histogram with Gaussian or Boxcar filters. You can also add bin
information to the matrix of results. See Post-processing Options for details.

See Saving Results as Power Point Slides, Working with Matlab and Working with Excel for more
information on NeuroExplorer post-processing options.

1.19. Saving Results as Power Point Slides

NeuroExplorer version 3 provides a powerful new option that allows you to save graphics, analysis
parameters and your annotations as slides in a Power Point Presentation.

To save your results to Power Point, press a toolbar button , or select Graphics | Export Graphics |
Export to Power Point menu command. NeuroExplorer will start Power Point if Power Point is not
running, and will add a new slide to the specified presentation file. The slide will contain:

* Copy of the graphics
* Analysis parameters
* Your comment

¢ Data file name

¢ Current date and time
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[€] Microsoft PowerPoint - [NeuroExplorer Journal. ppt]

File Edit Wiew Insert Format Tools Slide Show Window Help nglﬁ
TmesMewRoman - 24 - B I U &8 = = A & gy Common Tasks - .
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e il Pl N
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Bin (zec)=0.01
< Normalization = Counts/Bin
- Seled Data = All

Seledt Data From(zec)=0

o Seladt Data To(zec)= 61.03305
Interval filker = None

Smooth = None

Sm. width =3

E o Drawv 39% conf. =0
I oz o4 a o1 oz Draw mean freq. = 0
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-
2
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=
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]

m
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Time ey

Your comment iz here.
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Power point presentation then becomes your lab notebook where you can save your NeuroExplorer
analysis results:

[€] Microsoft PowerPoint - [NeuroExplorer Journal. ppt] g@

Eile Edit Wiew I[nsert Format Tools Slide Show Window Help = ﬁ
DEeES &% % B2ad i3 Al es%h v | @ E.
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1.20. Working with Matlab

NeuroExplorer can interact with Matlab via COM interface using Matlab as a powerful post-
processing engine. Matlab can also control NeuroExplorer and exchange data with NeuroExplorer via
NeuroExplorer COM interfaces. See COM/ActiveX Interfaces for details.

Immediately after calculating the histograms, NeuroExplorer can send the resulting matrix of
histograms to Matlab and then ask Matlab to execute any series of Matlab commands.

Use the Matlab tab in the Analysis parameters dialog to specify the matrix name and the Matlab
command string.

NeuroExplorer can also send its data variables to Matlab. To transfer the variables to Matlab, use
Matlab | Send Selected Variables to Matlab menu command.

In general, a continuous variable may contain several fragments of data. Each fragment may be of a
different length. NeuroExplorer does not store the timestamps for all the A/D values since they would
use too much space. Instead, for each fragment, it stores the timestamp of the first A/D value in the
fragment and the index of the first data point in the fragment. Therefore, for a continuous variable
(named ContVarl), the following 3 vectors will be created in Matlab:

® ContVarl - vector (or matrix with 2 columns) of all A/D values in milliVolts. If "Optimize transfer
for small amounts of data" is selected in View | Options | Matlab, Contvarl is a matrix with 2
columns: the first column contains A/D values in millivolts, the second column contains
timestamps in seconds.

* ContVarl_ts - vector of fragment timestamps in seconds. Each timestamp is for the first A/D
value of the fragment.

® ContVarl_ind - array of indexes. Each index is the position of the first data point of the
fragment in the A/D array. If ContVarl_ind (2) = 201, it means that the second fragment is
ContVarl [201], ContVarl [202], etc.

* ContVarl_ts_step - digitizing step in seconds.

You can generate all the timestamps for continuous variable using this Matlab script:

function [ ts ] = MakeTs( fragmentlnd, fragmentTs, nunVal ues, step )
% MakeTs: mmkes timestanps for continuous variabl e based on the fragnent
% i nformation
% I NPUT: fragnmentind - vector of fragment indexes

% fragment Ts - vector of fragnent tinestanps
% nunVal ues - total nunber of values in all fragnents
% step - digitizing step of continuous variable

%
% Exanpl e: Neur oExpl orer sent continuous variable FPO1 via file transfer

% The followi ng val ues were sent:

% FPO1 - vector of continuous val ues

% FPO1_ind - fragment indexes

% FPO1 ts - fragment tinestanps

% FPO1l ts step - digitizing step

%

% to generate all tinestanps for FPO1, use:

%

% ts = MakeTs(FPO1_ind, FPOl1l_ts, size(FP01,1), FPOl ts_step);

%
ts =[1;
nunfr = size(fragnentTs);
% add fake index for the l|ast fragnent
fragmetlnd = [fragnment|nd; nunVal ues+1];
for i=1:nunfr
val uesl nFragment = fragnet!|nd(i+1)-fragnmentlnd(i);
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ts = [ts; (fragnmentTs(i) + (0:(valueslnFragnent-1))*step)'];
end
end

You can also import timestamped and continuous variables directly from Matlab. See Importing Data
From Matlab for details.

See Also
Importing Data From Matlab
COM/ActiveX Interfaces

1.21. Working with Excel

The easiest way to transfer data and numerical results from NeuroExplorer to Excel is by using the
clipboard:

* select a range of cells in NeuroExplorer and choose Edit| Copy
¢ switch to Excel and use the Paste command (select a cell and choose Edit | Paste ).

NeuroExplorer can also send numerical results directly to Excel. There two ways to send the results
to Excel:

* Use Send to Excel button on the toolbar or menu command File | Save Numerical Results |
Send Results to Excel

* Use Excel tab in the Analysis Parameters dialog to specify what to transfer to Excel and the
location of the top-left cell for the data from NeuroExplorer.
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1.22. Saving Graphics

NeuroExplorer can save the contents of the Graph window in a file using the Windows Metafile
format. The file can then be opened in any program that can use the.wmf format files (a word
processor, graphics editor, etc.).

To save the graphics in a metafile, use File | Save Graphics menu command.

You can also copy the graphics to the clipboard and then paste in another application. To copy the
graphics, single-click in the graph area and then select Edit | Copy menu command.

See also Saving Results as Power Point Slides.
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2. Analysis Reference

This section, NeuroExplorer Analysis Reference, describes general pre-processing and post-
processing analysis options, analysis parameters and computational algorithms used in analyses.

* Data Types

® Data Selection Options

® Post-Processing Options

* Matlab Options

* Excel Options

® Confidence Limits for Perievent Histograms
¢ Rate Histograms

¢ Interspike Interval Histograms
* Autocorrelograms

* Perievent Histograms

® Crosscorrelograms

* Rasters

* Perievent Rasters

* Joint PSTH

® Cumulative Activity Graphs

* Instant Frequency Graphs

* Interspike Intervals vs Time

* Poincare Maps

* Spike Distance vs Time

® Trial Bin Counts

* Power Spectral Densities

® Burst Analysis

* Principal Component Analysis
* Perievent Histograms vs. Time
® Correlations with Continuous Variables
* Regularity Analysis

* Place Cell Analysis

* Reverse Correlation

® Epoch Counts

® Coherence Analysis
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2.1. Data Types

NeuroExplorer supports several data types -- spike trains, behavioral events, time intervals,
continuously recorded data and other data types. The topics in this section describe the data types
used in NeuroExplorer, list the properties of data types, and show how to view and modify various
data types in NeuroExplorer.

2.1.1. Spike Trains

In NeuroExplorer, the most commonly used data type is a spike train. A spike train in NeuroExplorer
does not contain the spike waveforms, it represents only the spike timestamps (the times when the
spikes occurred). A special Waveform data type is used to store the spike waveform values.

Events are very similar to spike trains. The only difference between spike trains and events is that
spike trains may contain additional information about recording sites, electrode numbers, etc. (for
example, spike trains contain positions of neurons used in the 3D activity "movie™ ).

Internally, the timestamps are stored as 32-bit signed integers. These integers are usually the
timestamps recorded by the data acquisition system and they represent time in the so-called time

ticks. For example, the typical time tick for the Plexon system is 25 microseconds, so an event
recorded at 1 sec will have the timestamp equal to 40000.

Limitations

The maximum number of timestamps (in each spike train) in NeuroExplorer is 2,147,483,647. In
reality, the limiting factor is the amount of virtual memory on your machine, since the timestamps of
all the variables of a data file should fit into memory. NeuroExplorer requires that in each spike train
all the timestamps are in ascending order, that is

timestampl[i+1] > timestamp]i] for all i.

NeuroExplorer also requires that

timestampli] >= 0 and timestamp][i] < 2,147,483,647 for all i.

The upper timestamp limit defines the maximum experiment length that can be safely analyzed in
NeuroExplorer. Thus, for the standard Plexon setup, the maximum duration of the experiment is
2147483647/40000 seconds, or 14 hours and 54 minutes.

Timestamped Variables in NexScript

You can get access to any timestamp in the current file. For example, to assign the value 0.5 (sec) to
the third timestamp of the variable SPKO01a, you can use this script:

doc = Get ActiveDocunent ()
doc. SPKO1a[ 3] = 0.5

Viewers

You can view the timestamps of the selected variables in graphical display ( View | 1D Data Viewer
menu command):

Tige VULV U I En i
(sec) 35 a0 63

MearonOda [0 00 00 e | Irrnn
MearonDSb 1 (110N 11011 ] Il

MeuronO5c | | 11 (10 |

MeurandBh nin i 1
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Numerical values of the timestamps (in seconds) are shown in the Timestamps sheet of the Data
view:

| Nex - [TestDataFile.nex: Data] D@g

File  Edit Wiew Analysis Graphics Template Script 30%iew  Markers  Trials  Ondine Window Help - &
x
b=l | &
Files | d | K | L | i‘
Analyses Ewvent0f FrameEnd FrameStart | |
1/ Rate Histograms P 1 23.044850 26537725 0.00a00d
1 Tnterspike Interval His 2 23.096200 £3.077725 27597700
1§ ALtocorTelograms 3 23193825 113.890200 70077700
.7 Perievent Histograms 4 23301725 144160200 114.890175
i Crosscorrelograms 5 23.455600 202.954175 145160175
o/ Rasters B 23.609500 250574175 203.954150
% Perievent Rast 7 23660825 281195175 251574150
o Perievent Rasters 8 23712175 302728350 282195150
b JointPSTH 3 23763500 344378350 303.726325
b Cumuiative Activity G 10 23814950 307.188350 345378325
b Instart Frequencies 1 277680350 4B7E4BIS0 308168325
fa IS versus Time 12 277.731675 523535350 468643325
{4 Poincare Maps 13 277.783025 536.095350 524538325
{22 Synchrory versus Tir 14 277.936300 £45.628350 587.093325
{4 Trial Bin Counts 15 277.938250 681533350 646.628325
{4 Power Spectral Denst 16 278.039575 707.793350 662538325
{4 Burst Analysis 17 278.090925 759.058350 708.798325
{+ Principal Companent 18 278142250 641984325 760.058325
14 Perievent Hist, vs. Tin v 14 278.245150 896.784325 £42.984300
3 3 20 299572100 926.624325 £97.784300
AT 21 299.674700 968.484325 927.624300
T 22 299.931425  1016.884325 959.484300 hd
E—— <] » |\ Variables \Timestamps { Inte] « | »
emplates —_— !
Scripts &1 File Info TestDataFile.n..
For Help, press F1 W Y Template: |
2.1.2. Events

Event data type in NeuroExplorer is used to represent the series of timestamps recorded from
external devices (for example, stimulation times recorded as pulses produced by the stimulus
generator). Event data type stores only the times when the external events occurred. A special

Marker data type is used to store the timestamps together with other stimulus or trial information.

Events are very similar to spike trains. The only difference between spike trains and events is that
spike trains may contain additional information about recording sites, electrode numbers, etc.

Internally, event timestamps are represented exactly as Spike Train timestamps. See Spike Trains for
more information about the timestamps in NeuroExplorer.

Creating Event Variables

You can add events to the data file using Copy | Paste command in the Timestamps view (see
Importing Data from Spreadsheets for details).

You can also create additional events based on the events in the data file. Use Edit | Operations on
Data Variables menu command and then select one of the operations in the Operations dialog.

2.1.3. Intervals

Intervals are usually used in NeuroExplorer to select the data from a specified time periods (see Data
Selection Options for details).

Each interval variable can contain multiple time intervals. For example, the Frame variable in the
following figure has two intervals:
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Tigpe [P E L LI E
(sec) ] 13 25

sigD0Ta (W10 [
sigD04a (mmm 1 RINN TIm
sigh27a Wl ML | | I R

Frame | | | |

Creating Interval Variables
You can create intervals in NeuroExplorer using Edit | Add Interval Variable menu command.

You can also create intervals based on existing Event or Interval variables. Use Edit | Operations on
Data Variables menu command and then select one of the following operations:

Makelntervals
MakelntFromStart
MakelntFromEnd
IntOpposite
IntAnd

IntOr

IntSize

IntFind

Burst analysis creates interval variables (one for each neuron) that contain all the detected bursts as
time intervals.

Interval Variables in NexScript
IntVar[i,1] gives you the access to the start of the i-th interval,
IntVarl[i,2] gives you the access to the end of the i-th interval.

For example, the following script creates a new interval variable that has two intervals: from 0 to 100
seconds and from 200 to 300 seconds:

doc = Get ActiveDocunent ()

doc. Wyl nterval = Newl nt Event (doc)

Addl nterval (doc. Myl nterval, 0., 100.)
Addl nterval (doc. Myl nterval, 200., 300.)

Limitations

Internally, NeuroExplorer stores the beginning and the end of each interval as a timestamp (see
Spike Trains for more information about timestamps in NeuroExplorer).

Viewers

You can view the intervals of the selected variables in graphical display ( View | 1D Data Viewer
menu command, see figure above).

The intervals (in seconds) are shown in the Intervals sheet of the Data view:
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A B © D &
Frame Frame Int1000 Int1000
start end start end
1 0.000000 26.597725 0.000000 1000.00001
2 27597700 63.077725
3 70.077700 113.830200
4 114830175 144160200
5 145160175 202.959175
4 203.954150 250574175
7 251.574150 281195175
g 282.195150 302.728350
9 303.728325 344.378350
10 345378325 397.168350
11 398168325 467 648350
12 468.648325 523538350
13 524538325 586.098350
14 587.098325 645 628350
RdR A2 IR i
lei[)\lntervals A Waveforms E 1 4

@ Filelnfo M TestDataFile.n.. [P TestDataFile.n..

2.1.4. Markers

Marker data type in NeuroExplorer is used to represent the series of timestamps recorded from
external devices (for example, stimulation times recorded as pulses produced by the stimulus
generator) together with other stimulus or trial information. Event data type stores only the times

when the external events occurred.

NeuroExplorer creates Marker variables when it imports strobed events from Plexon data files, when
it imports Trial Descriptor Records from the Datawave files and when DIO events with flags are
loaded from Alpha Omega files.

Viewers

You can view both the marker timestamps and additional marker information in the Markers tab of the
Data window:

A | 8 | ¢ |
Marker Marker Marker
Timestamp Interrupt DIOYalue
1 41.802500 oo noa
2 42.009200 noz noa
3 165.869500 no3 131
4 168.110400 no4 132
5 168.360500 nos 132
[ 168.610700 00g 132
7 168.860700 no7? 132
i 164.110900 nog 132
g 169.361000 nog 132
10 169.611100 n1o 132
11 169.861200 011 132
12 170111300 nmez 132
13 170.361400 013 132
14 170 R11R00 n4 1320 ¥
<] » [ Continuous ) Mark] ¢ | » ]_‘

&1 FileInfo | TestDatsFi..| M TestDataFi.. [0 GRAT1AA. .

Extracting Events

Usually you will need to extract events with specific trial information from the marker variables. To do
this, use Marker | Split... and Marker | Extract... menu commands.

For example, you may want to extract from the marker variable shown in the figure above only the
markers with DIOValue 131 or 132. Marker | Extract... menu command will open the Extract dialog
box in which you can specify multiple criteria for extracting events from the marker variable:
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Extract Events from Markers g‘

Selectthe Marker Variahle:

|Marker[121] |

Specify the Extraction Criteria in the table below.

Type in expressions like ">000" "<010" or "=131" (without quotes) in the cells
with white background and select AND or OR.

If you would like to compare field values as strings. use guates in the expressions, for
example, ='my field value'

Interrupt And/Or DIOYalue 2
Selection between fields Selection
ﬁ\
1 AND
2 AND
3
4 AND v

MNew Event Name: hk_131_132

2.1.5. Population Vectors

Population vectors in NeuroExplorer can be used to display the linear combinations of histograms in
some of the analyses. For example, you can calculate perievent histograms for each individual
neuron recorded in a data file. If you want to calculate the response of the whole population of
neurons (that is, create an average PST histogram) you need to use a population vector.

Population vector assigns a weight to each spike train or event variable in the file. You can then use
population vectors in the following analyses:

* Rate Histograms
* Perievent Histograms
* Trial Counts

If you select the population vector for analysis and then run one of the three analyses listed above,
the histogram corresponding to the population vector will be calculated as:

hi st ogram of _neuron_1 * weight 1 + histogramof neuron_2 * weight 2...

where the weights are defined in the population vector. For example, to calculate an average
histogram for 6 neurons, the following population vector should be used:

A | 8 | ¢ |-
Yariable Fopvector]

1 Meuron04a 0166667
2 Meuron05h 0166667
3 Meuron05c 0166667
4 Meuron0Bh 0166667
5 Meuron06d 0166667
4 Meuron0?a 0166667
7 Ewent04 0.000000
i Ewentls 0.000000
g Ewentlf 0.000000

10 FrameEnd 0.000000
11 FrameStart 0.000000
12 b
13
14

15
<[> J\Pop. Vectors { Corl « ’

@ Filelnfo M TestDataFile.n.. [P TestDataFile.n..

Creating Population Vectors

You can create new population vectors in NeuroExplorer using Edit | Add Population Vector menu
command.
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Principal Component Analysis creates a set of population vectors based on correlations between
activities of individual neurons.

2.1.6. Waveforms

The waveform data type is used in NeuroExplorer to store the spike waveform values together with
the spike timestamps. The following figure shows the waveform variable sig006a_wf together with the
corresponding spike train sig006a:

Tige MLV UU UL EEEn
(sec) 19.485 19.49 19.495

sig0Ba_wf V\“ 1P“

sigl0Ba | |

The waveform data may not be imported by default from the data files created by the data acquisition
systems. Use View | Data Import Options menu command to specify which data types
NeuroExplorer will import from the data files.

The waveform variables can be used in the following analyses:

* Rate Histograms

* Rasters

* Perievent Histograms (instead of PST, NeuroExplorer calculates spike-triggered average for a
waveform variable)

Viewers

You can view the waveforms of the selected variables in the graphical display ( View | 1D Data
Viewer menu command, see figure above).

Numerical values of the waveforms and their timestamps are shown in the Waveforms sheet of the
Data view.

variable | 1 | 2 | i‘
siglTi_wf TimeStamp wifwalue 1 wifwalue 2 W
1 0.027500 -67.890625 -19.042969
2 0.056525 184570313 2h4.882813
3 0.085250 21.972656 19.042969
4 0.089950 174.316406 279.7685156
5 0121000 175.78125 276.655469
B 0123575 -20.507813 20507813
7 0125725 29.296575 136.230469
8 0133775 51.269531 143554685
9 0135450 -99.609375 10.253906
10 0145100 -64.453125 8.789063
1 0149775 51.269531 188.964544
12 0156225 70.3125 166.992188
13 0160150 G2.958281 104.003906
14 0161575 165527344 186.035156
15 0168375 48.3395844 61.523438
16 0170475 -65.917969 -45.410156
17 0174650 106.933594 169.921875
18 0179525 -41.015625 17578125
19 0154025 51.269531 68.547656
20 0186850 106.933594 291.503906
21 0192400 -54.199219 -33.691406
22 0.199775 -5.859375 120117188
23 0.202625 166.992188 199.21875 hd
< » J{ Intervals ) Waveforms {%ﬁLU >

&1 File Info ]TestDataFiI...]TestDataFiI...] 01.nex Data M 01 plx: Data

To select a different waveform variable, click in the cell located in the row 1 of the Variable column
(the cell shows sig001i_wf in the figure above).

Waveform values are shown in columns labeled 1, 2, etc.
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2.1.7. Continuously Recorded Data

The continuous data type is used in NeuroExplorer to store the data that has been continuously
recorded (digitized).

The following figure shows continuous variable ADO1 together with the spike train sig00la:

Tigmg LUV L L L
(sec) 1 13 25 35

sigD0Ta (W10 [ LI rmm

Continuous data may not be imported by default from the data files created by the data acquisition
systems. Use View | Data Import Options menu command to specify which data types
NeuroExplorer will import from the data files.

Continuous variables can be used in the following analyses:

* Rate Histograms

® Rasters

* Perievent Histograms (instead of PST, NeuroExplorer calculates the spike-triggered average for
a continuous variable)

* Perievent Rasters (NeuroExplorer shows the values of continuous variable using color)

* Spectral Densities

* Correlations with Continuous Variable

* Coherence Analysis

® Spectrograms

* Perievent Spectrograms

Limitations

Internally, each data point of the continuous variable is stored as a 2-byte integer. The maximum
number of values (in each continuous variable) in NeuroExplorer is 2,147,483,647. In reality, the
limiting factor is the amount of virtual memory in your computer since all the values should fit into
virtual memory.

Viewers

You can view continuous variables in the graphical display ( View | 1D Data Viewer menu command,
see figure above).

Numerical values of the continuous variables are shown in the Continuous sheet of the Data view.
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2.2. Data Selection Options

Before performing the analysis, NeuroExplorer can select the timestamped events that are inside the
specified time intervals:

i i I o 1 |
Spike Train e i
Interval Filter — — —

|
I

Selected Spikes I I

For example, you may want to analyze only the first 10 minutes of the recording session. To do this,
choose the Data Selection tab in the Analysis Parameters dialog, click Use only the data from the
following time range and specify From and To parameters in seconds:

Analysis Properties g|
Interspike Int. Hist. Data Selection lPDSt—Processing] Matlab] Excel ] Graph]
Data Selection

(" Use allthe data in the analysis

® Use only the data from the following time range:

From {sec): |0 To (sec): &00|

In addition, select data from a series of time intervals as defined by the interval variable:

Mane ﬂ

MOTE: You can create additional Interval variables using EdittAdd interval ar
Edit/Operations menu commands.

oK | Cancel | Help |

You can also choose an interval variable (at the bottom of the Data Selection page) as an additional
data filter. NeuroExplorer then will select data from one or more time intervals as specified by the
interval variable.

Some analyses (Perievent Histograms, Perievent Rasters and Crosscorrelograms) allow you to
specify several interval filters, so that a different filter will be used for a column or for a row of graphs.
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2.3. Post-Processing Options

For the histogram-style analyses, NeuroExplorer has an optional Post-processing analysis step.
You can select post-processing options using Post-processing tab in the Analysis Parameters dialog.

(double-click in the Graph window and select Analysis Parameters menu item):
Analysis Properties g|

Autocorrelogram] Data Selection FostProcessing lMatIab] Excel ] Graph]

Smooth Histograms

(" Srnooth with "Boxcar" filter
(" Srnooth with Gaussian filter

Filter width (hins): 3

Add Colurmns to the Results Matrix

[ Start of hin [ Middle of hin [ End af hin

See Matlab and Excel tabs for additional postprocessing options

oK | Cancel | Help |

You can smooth the resulting histogram with Gaussian or Boxcar filters.

The boxcar filter is a filter with equal coefficients. If f[i] is i-th filter coefficient and w is the filter width,
then
fl[i] = 2/wfor all i

Thus for the filter of width 3, the boxcar filter is

f[-1] = 0.33333, f[0] = 0.33333, f[1] = 0.33333.
and the smoothed histogram sh[i] is calculated as

sh[i] = f[-1]1*h[i-1] + f[0]*h[i] + f[1]*h[i+1]
where h[i] is the original histogram.

The Gaussian filter is calculated using the following formula:
fl[i] = exp(-i*i/sigm)/norm i from-2*d to 2*d
where

d=( (int)w+ 1)/2
sigma = -w* w* 0.25 / 10g(0.5)
norm= sumof exp( -i * i / sigm), i from-2*d to 2*d

The parameters of the filter are such that the width of the Gaussian curve at half the height equals to
the specified filter width. Please note that for the Gaussian filter, width of the filter (w) can be a non-
integer. For example, w can be 3.5.

See Matlab Options and Excel Options for more information on NeuroExplorer post-processing
capabilities.
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2.4. Matlab Options

NeuroExplorer can interact with Matlab via COM interface using Matlab as a powerful post-
processing engine. Immediately after calculating histograms, NeuroExplorer can send the resulting
matrix of histograms to Matlab and then ask Matlab to execute any series of Matlab commands.

Use the Matlab tab in the Analysis parameters dialog to specify the matrix name and the Matlab
command string.

2.5. Excel Options

NeuroExplorer can send numerical results directly to Excel. There are two ways to send the results to
Excel:

® Use Send to Excel button on the toolbar or menu command File | Save Numerical Results |
Send Results to Excel

® Use Excel tab in the Analysis Parameters dialog to specify what to transfer to Excel and the
location of the top-left cell for the data from NeuroExplorer.
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2.6. Confidence Limits for Perievent Histograms

If the total time interval (experimental session) is T (seconds) and we have N spikes in the interval,
then the neuron frequency is:

F=N/T

Several options how to calculate neuron frequency F are available. See Options below.

Then if the spike train is a Poisson train, the probability of the neuron to fire in the small bin of the size
b (seconds) is

P=F*b

The expected bin count for the perievent histogram is then:

C = P*NRef, where NRef is the number of the reference events.

The value C is used for drawing the Mean Frequency in the Perievent Histograms and Cross- and
Autocorrelograms.

The confidence limits for C are calculated using the assumption that C has a Poisson distribution.
Assume that a random variable S has a Poisson distribution with parameter C. Then the 99%
confidence limits are calculated as follows:

Low Conf. = x such that Prob(S < x) = 0.005

High Conf. =y such that Prob(S > y) = 0.005

If C < 30, NeuroExplorer uses the actual Poisson distribution

Prob(S = K) = exp(-C) * (C"*K) / K!, where C*K is C to the power of K,

to calculate the confidence limits.

If C>= 30., the Gaussian approximation is used. For example, for 99% confidence limits:
Low Conf. = C - 2.58*sqrt(C);

High Conf.= C + 2.58*sqrt(C);

Reference

Abeles M. Quantification, smoothing, and confidence limits for single-units histograms. Journal of
Neuroscience Methods. 5(4):317-25, 1982

Options
The following options to calculate neuron frequency F are available:

* Use all file data. Here T is the total length of experimental session, N is the total number of
spikes for a given neuron.

® Use selected time range and interval filter. T is the length of all the time intervals used in
analysis, N is the number of spikes within these intervals.

* Use time intervals corresponding to prereference bins. This option only works for a stimulation-
type data. For example, if you stimulate every second and calculate PSTH with XMin=-0.2,
XMax=0.2, NeuroExplorer can easily distinguish the spikes before and after the stimulus.
However, if you stimulate every 200 ms, the spikes before the second stimulus are also the
spikes after the first stimulus, so you cannot distinguish the spikes that should be used to
calculate the mean firing rate. The algorithm: for each reference event timestamp r, a time
interval (r+XMin, r) is created (where XMin is PSTH or crosscorrelogram time axis minimum
parameter; XMin should be negative). T is the length of all (r+XMin, r) intervals that do not
overlap, N is the number of spikes in these intervals. If more than 5% of intervals overlap, F is
set to zero.
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2.7. Cumulative Sum Graphs
Here is the algorithm that is used to draw optional cumulative sum graphs above the histograms.

Suppose we have a histogram with bin counts bcfi], i=1,...,N. Cumulative Sum Graph displays the
following values csli]:

for bin 1: cs[1] = bc[1] - A

for bin 2: ¢s[2] = bc[1]+bc[2] - A*2

for bin 3: ¢s[3] = be[1]+bc[2]+bc[3] - A*3, etc.

The value of A depends on the selected Cumulative Sum option:

A equals to average of all bc[i] if you select "Use all histogram" option

A equals to average of all bc[i] for bins that are before zero on time scale if you select "Use preref as
base" option.

If you use "Use all histogram" option, the value of the cumulative sum for the last bin is always zero:
sc[N] = bc[1]+bc[2]+...bc[N] - A*N, where A = (bc[1]+bc[2]+...bc[N])/N.

NeuroExplorer displays 99% confidence limits for Cumulative Sum Graphs. Confidence limits for "Use
preref as base" option are proportional to square root of bin number.

Calculations of confidence limits for "Use all histogram" option are not trivial. These calculations are
based on the formulas developed by the author of NeuroExplorer, Alexander Kirillov.
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2.8. Rate Histograms

Rate histogram displays firing rate versus time.

Parameters

Parameter Description
XMin/XMax type An option on how XMin and XMax values are specified.
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds
Bin Histogram bin size in seconds.

Normalization

Histogram units (Counts/Bin, Probability or Spikes/Second). See Algorithm
below.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Smooth histogram

An option to smooth the histogram after the calculation. See Post-
Processing Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each bin)
to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column

Description
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Variable Variable name.

YMin Histogram minimum.

YMax Histogram maximum.

Spikes The number of spikes used in calculation.

Filter Length The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq. Mean firing rate (Spikes/Filter_Length).

Mean Hist. The mean of the histogram bin values.

St. Dev. Hist. The standard deviation of the histogram bin values.

St. Err. Mean. Hist. The standard error of mean of the histogram bin values.

Algorithm

The time axis is divided into bins. The first bin is [XMin, XMin+Bin). The second bin is [XMin+Bin,
Xmin+Bin*2), etc. The left end is included in each bin, the right end is excluded from the bin.

For each bin, the number of events in this bin is calculated.

For example, for the first bin
bi n_count = nunber of timestanps (ts) such that ts >= XMn and ts < XMn + Bin

If Normalization is Counts/Bin, no further calculations are performed.

If Normalization is Spikes/Sec, bin counts are divided by Bin.
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2.9. Interspike Interval Histograms
Interspike interval histogram shows the conditional probability of a first spike at time tO+t after a spike

at time t0.
Parameters

Parameter Description
Min Interval Minimum interspike interval in seconds.
Max Interval Maximum interspike interval in seconds.
Bin Bin size in seconds.

Normalization

Histogram units (Counts/Bin, Probability or Spikes/Second). See Algorithm
below.

Log Bins and X Axis

An option to use Logl10 interval scale (see Algorithm below for details).

Bins per decade

A bin size option if Log option is selected (see Algorithm below for details).

Y Axis Limit (%)

An option to "zoom in" small histogram values. This parameter specifies
the maximum of Y axis. If it is 100%, the Y axis maximum equals to the
maximum bin value. If it is, for example, 10%, Y axis maximum is set to
10% of the bin max and the small bin values have better visibility.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Create filter on-the-fly

Specifies if a temporary interval filter needs to be created (and used to
preselect data).

Create filter around

Specifies an event that will be used to create a temporary filter.

Start offset

Offset (in seconds, relative to the event specified in Create filter around
parameter) for the start of interval for the temporary filter.

End offset Offset (in seconds, relative to the event specified in Create filter around
parameter) for the end of interval for the temporary filter.
Fix overlaps An option to automatically merge the overlapping intervals in the temporary

filter.

Overlay Graphs

An option to draw several histograms in each graph. This option requires
that Int. filter type specifies that multiple interval filters will be used (either
Table (row) or Table (col)).

Smooth

Option to smooth the histogram after the calculation. See Post-Processing
Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.
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middle

Add to Results / Bin

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

right

Add to Results / Bin

An option to add an additional vector (containing a right edge of each bin)
to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Histogram minimum.
YMax Histogram maximum.
Spikes The number of spikes used in calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq. Mean firing rate (Spikes/Filter_Length).
Mean Hist. The mean of the histogram bin values.
St. Dev. Hist. The standard deviation of the histogram bin values.

St. Err. Mean. Hist.

The standard error of mean of the histogram bin values.

Mean ISI The mean of the interspike intervals.

St. Dev. ISI The standard deviation of the interspike intervals.
Coeff. Var. ISI Coefficient of variation of the interspike intervals.
Median ISI Median of the interspike intervals.

Mode ISI Mode of the interspike intervals.

Algorithm

If Use Log Bins and X Axis option is not selected:

The time axis is divided into bins. The first bin is [IntMin, IntMin+Bin). The second bin is
[IntMin+Bin, Intmin+Bin*2), etc. The left end is included in each bin, the right end is excluded from
the bin. For each bin, the number of interspike intervals within this bin is calculated.
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For example, for the first bin

bi n_count = nunber of interspike intervals (isi)
such that isi > IntMn and isi <IntMn + Bin

If Normalization is Counts/Bin, no further calculations are performed.

If Normalization is Probability, bin counts are divided by the number of interspike intervals in the
spike train.

If Normalization is Spikes/Sec, bin counts are divided by NumInt*Bin, where Numint is the number
of interspike intervals in the spike train.

If Use Log Bins and X Axis option is selected:

The i-th bin (i=1,2,...) is [IntMin * 10 ~ ((i -1)/D), IntMin * 10 ~ (i/D)), where D is the Number of Bins
Per Decade. For each bin, the number of interspike intervals within this bin is calculated. For
discussion on using logarithm of interspike intervals, see:

Alan D. Dorval, Probability distributions of the logarithm of inter-spike intervals yield accurate entropy
estimates from small datasets. Journal of Neuroscience Methods 173 (2008) 129-139
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2.10. Autocorrelograms

Autocorrelogram shows the conditional probability of a spike at time t0+t on the condition that there is

a spike at time t0.

Parameters
Parameter Description
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds.
Bin Bin size in seconds.

Normalization

Histogram units (Counts/Bin, Probability or Spikes/Second). See Algorithm
below.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Create filter on-the-fly

Specifies if a temporary interval filter needs to be created (and used to
preselect data).

Create filter around

Specifies an event that will be used to create a temporary filter.

Start offset

Offset (in seconds, relative to the event specified in Create filter around
parameter) for the start of interval for the temporary filter.

End offset Offset (in seconds, relative to the event specified in Create filter around
parameter) for the end of interval for the temporary filter.

Fix overlaps An option to automatically merge the overlapping intervals in the temporary
filter.

Overlay Graphs An option to draw several histograms in each graph. This option requires
that Int. filter type specifies that multiple interval filters will be used (either
Table (row) or Table (col)).

Smooth Option to smooth the histogram after the calculation. See Post-Processing

Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Draw confidence limits

An option to draw the confidence limits.

Confidence (%)

Confidence level (percent). See Confidence Limits for details.

Conf. mean calculation

An option that specifies how the mean firing rate (that is used in the
derivation of the confidence limits) is calculated.
There are 2 options: Use data selection and Use all file. See Confidence

Limits for details.

Conf. display

An option to draw confidence limits either as horizontal lines or as a
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colored background.

Conf. line style

Line style for drawing confidence limits (used when Conf. display is Lines ).

Conf. background color

Background color for drawing confidence limits (used when Conf. display is
Colored Background ).

Draw mean freq.

An option to draw a horizontal line representing the expected histogram
value for a Poisson spike train. See Confidence Limits for details.

Mean line style

Line style for drawing mean frequency.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each bin)
to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, A1
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Histogram minimum.
YMax Histogram maximum.
Spikes The number of spikes used in calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq. Mean firing rate (Spikes/Filter_Length).

Mean Hist. The mean of the histogram bin values.

St. Dev. Hist. The standard deviation of the histogram bin values.
Conf. Low Lower confidence level.

Conf. High Upper confidence level.

Mean Expected mean value of the histogram.
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Norm. Factor Normalization factor. Bin counts are divided by this value. See
Normalization in Algorithm below.

First Min. Time Pasition of the histogram minimum (in seconds). If there are multiple bins
in the histogram where the bin value equals to the histogram minimum, this
value represents the position of the first such bin.

First Max. Time Position of the histogram maximum (in seconds). If there are multiple bins
in the histogram where the bin value equals to the histogram maximum,
this value represents the position of the first such bin.

Algorithm

In general, the Autocorrelogram shows the conditional probability of a spike in the spike train at time t
on the condition that there is a spike at time zero.

The time axis is divided into bins. The first bin is [XMin, XMin+Bin). The second bin is [XMin+Bin,
Xmin+Bin*2), etc. The left end is included in each bin, the right end is excluded from the bin.

Let ts[i] be the spike train (each ts is the timestamp).

For each timestamp ts[k]:

calculate the distances from this spike to all other spikes in the spike train:
d[i] = ts[i] - ts[K]

for each i except i equal to k:

if d[i] is inside the first bin, increment the bin counter for the first bin:

if d[i] >= XMn and d[i] < XMn + Bin

then bincount[1] = bincount[1] +1

if d[i] is inside the second bin, increment the bin counter for the second bin:

if d[i] >= XMn+Bin and d[i] < XMn + Bin*2

then bincount[2] = bincount[2] +1

and soon... .

If Normalization is Counts/Bin, no further calculations are performed.

If Normalization is Probability, bin counts are divided by the number of spikes in the spike train.

Note that the Probability normalization makes sense only for small values of Bin. For Probability
normalization to be valid (so that the values of probability are between 0 and 1), there should be no
more than one spike in each bin. For example, if the Bin value is large and for each ts[k] above there
are many d[i] values such that d[i] >= XMin and d[i] < XMin + Bin, the bin count for the first bin can
exceed the number of spikes in the spike train. Then, the probability value
(bincount[1]/number_of spikes) could be larger than 1.

If Normalization is Spikes/Sec, bin counts are divided by NumSpikes*Bin, where NumSpikes is the
number of spikes in the spike train.
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2.11. Perievent Histograms

Perievent Histogram shows the conditional probability of a spike at time t0+t on the condition that
there is a reference event at time t0.

Parameters

Parameter

Description

Reference Type

Specifies if the analysis will use a single or multiple reference events.

Reference Specifies a reference neuron or event (or a group of reference neurons or
events).

XMin Histogram time axis minimum in seconds.

XMax Histogram time axis maximum in seconds

Bin Bin size in seconds.

Normalization

Histogram units (Counts/Bin, Probability, Spikes/Second or Z-score). See
Algorithm below.

No Selfcount

An option not to count reference events if the target event is the same as
the reference event (prevents a histogram to have a huge peak at zero
when calculating PSTH versus itself).

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Create filter on-the-fly

Specifies if a temporary interval filter needs to be created (and used to
preselect data).

Create filter around

Specifies an event that will be used to create a temporary filter.

Start offset

Offset (in seconds, relative to the event specified in Create filter around
parameter) for the start of interval for the temporary filter.

End offset Offset (in seconds, relative to the event specified in Create filter around
parameter) for the end of interval for the temporary filter.
Fix overlaps An option to automatically merge the overlapping intervals in the temporary

filter.

Overlay Graphs

An option to draw several histograms in each graph. This option requires
that Int. filter type specifies that multiple interval filters will be used (either
Table (row) or Table (col)).

Overlay Options

Specifies line colors and line styles for overlaid graphs.

Smooth

Option to smooth the histogram after the calculation. See Post-Processing
Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.
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#DataSelectionOptions38
#DataSelectionOptions38
#PostProcessingOptions49
#PostProcessingOptions49
#PostProcessingOptions49

Draw confidence limits

An option to draw the confidence limits.

Confidence (%)

Confidence level (percent). See Confidence Limits for details.

Conf. mean calculation

An option that specifies how the mean firing rate (that is used in the
derivation of the confidence limits) is calculated.

There are 3 options: Use data selection, Use all file and Use pre-ref data.
See Confidence Limits for details.

Note that Use pre-ref data option can only be used for a stimulation type
data, i.e. when the distance between any two consecutive reference
events is larger than XMax-XMin. See Confidence Limits for details.

Conf. display

An option to draw confidence limits either as horizontal lines or as a
colored background.

Conf. line style

Line style for drawing confidence limits (used when Conf. display is Lines ).

Conf. background color

Background color for drawing confidence limits (used when Conf. display is
Colored Background ).

Draw mean freq.

An option to draw a horizontal line representing the expected histogram
value for a Poisson spike train. See Confidence Limits for details.

Mean line style

Line style for drawing mean frequency.

Draw Cusum

An option to draw a cumulative sum graph above the histogram. See
Cumulative Sum Graphs for details.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each bin)
to the matrix of numerical results.

Background An option on how to calculate the histogram background for the peak and
through analysis. See Peak and Trough Statistics below.
Peak width Peak width (the number of bins in peak) in the peak and through analysis.

See Peak and Trough Statistics below.

Left shoulder

Specifies the left shoulder value (in seconds) in the peak and through
analysis. See Peak and Trough Statistics below.

Right shoulder

Specifies the right shoulder value (in seconds) in the peak and through
analysis. See Peak and Trough Statistics below.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Page 59



#ConfidenceLimitsforPerievent2
#ConfidenceLimitsforPerievent2
#ConfidenceLimitsforPerievent2
#ConfidenceLimitsforPerievent2
#CumulativeSumGraphs70
#MatlabOptions3
#ExcelOptions17

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
Reference Reference variable name.
NumRefEvents The number of reference events used in calculation.
YMin Histogram minimum.
YMax Histogram maximum.
Spikes The number of spikes used in calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq. Mean firing rate (Spikes/Filter_Length).
Mean Hist. The mean of the histogram bin values.
St. Dev. Hist. The standard deviation of the histogram bin values.

St. Err. Mean. Hist.

The standard error of mean of the histogram bin values.

Conf. Low Lower confidence level.
Conf. High Upper confidence level.
Mean Expected mean value of the histogram. If Z-score normalization is

specified, this value is zero and the expected mean value of the histogram
with Counts/Bin normalization is shown in Z-score Mean.

Norm. Factor

Normalization factor. Bin counts are divided by this value. See
Normalization in Algorithm below.

Z-score mean

Expected mean value of the histogram before Z-score normalization (in
other words, confidence mean). See Confidence Limits for details .

Mean Before Ref.

Mean of the histogram before the reference event (i.e. for all the bins
before zero on time axis).

Bins Before Ref.

The number of bins before the bin that contains zero on time axis.

Zero Bin

The index of the bin that contains zero on time axis.

Background Mean

The mean of the histogram background for the peak and trough analysis.
See Peak and Through Statistics below.

Background Stdev

The standard deviation of the histogram background for the peak and
trough analysis. See Peak and Trough Statistics below.

Peak Z-score

Peak Z-score. See Peak and Trough Statistics below.

Peak/Mean

Histogram peak value divided by the background mean value.

Peak Position

Peak position (in seconds).

Peak Half Height

The Y value of the half height of the peak, i.e.
histogram_background_mean + (peak-mean)/2.

Peak Width at Half
Height

Peak width at the peak half height level (in seconds).
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#ConfidenceLimitsforPerievent2

Trough Z-score Trough Z-score. See Peak and Trough Statistics below.

Trough/Mean Histogram trough value divided by the background mean value.
Trough Position Trough position (in seconds).
Trough Half Height The Y value of the half height of the trough, i.e.

histogram_background_mean + (trough-mean)/2.

Trough Width at Half Trough width at the trough half height level (in seconds).
Height

Algorithm

In general, the Perievent Histogram shows the conditional probability of a spike in the spike train at
time tO+t on the condition that there is a reference event (or reference spike) at time tO.

The time axis is divided into bins. The first bin is [XMin, XMin+Bin). The second bin is [XMin+Bin,
XMin+Bin*2), etc. The left end is included in each bin, the right end is excluded from the bin.

Let ref[i] be the array of timestamps of the reference event,
ts[i] be the spike train (each ts is the timestamp)
For each timestamp ref[k]:

1) calculate the distances from this event (or spike) to all the spikes in the spike train:
d[i] = ts[i] - ref[K]

2) for each i:

if d[i] is inside the first bin, increment the bin counter for the first bin:

if d[i] >= XMn and d[i] < XMn + Bin

then bincount[1] = bincount[1] +1

if d[i] is inside the second bin, increment the bin counter for the second bin:

if d[i] >= XMn+Bin and d[i] < XMn + Bin*2

then bincount[2] = bincount[2] +1

and so on... .

If Normalization is Counts/Bin, no further calculations are performed.

If Normalization is Probability, bin counts are divided by the number of reference events.

Note that the Probability normalization makes sense only for small values of Bin. For Probability
normalization to be valid (so that the values of probability are between 0 and 1), there should be no
more than one spike in each bin. For example, if the Bin value is large and for each ref[k] above there
are many d[i] values such that d[i] >= XMin and d[i] < XMin + Bin, the bin count for the first bin can
exceed the number of reference events. Then, the probability value

(bincount[1]/number_of reference_events) could be larger than 1.

If Normalization is Spikes/Sec, bin counts are divided by NumRefEvents*Bin, where
NumRefEvents is the number of reference events.

If Normalization is Z-score, bin_value = (bin_count - Confidence_mean)/sqrt(Confidence_mean),
where Confidence_mean is the expected mean bin count calculated according to Conf. mean
calculation parameter. Please note that bin counts are assumed to have Poisson distribution
(therefore, standard deviation is equal to square root of expected mean) and Z-score can be
considered to have Normal distribution only for large values (more than 10) of the Confidence_mean.

Peak and Trough Statistics
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NeuroExplorer calculates the histogram peak statistics the following way:

Maximum of the histogram is found

If the histogram contains several maxima with the same value, peak statistics are not calculated
Otherwise, the center of the bin, where the histogram reaches maximum, is shown as Peak
Position in the Summary of Numerical results

The mean M and standard deviation S of the bin values of the histogram background are
calculated: If Background parameter is set as Bins outside peak/trough, bins outside peak and
trough (i.e., bins that are more than PeakWidth/2 away from the bin with the histogram
maximum and the bin with the histogram minimum) are used to calculate M and S If Background
parameter is set as Shoulders, bins that are to the left of Left Shoulder or to the right of Right
Shoulder parameters are used to calculate M and S

The value M (mean of the background bin values) is shown as Background Mean in the
Summary of Numerical results

The value S (standard deviation of the background bin values) is shown as Background Stdev
in the Summary of Numerical results

The value (HistogramMaximum — M)/S is shown as Peak Z-score

The value (HistogramMaximum + M)/2 is shown as Peak Half Height

Histogram intersects a horizontal line drawn at Peak Half Height at time points TLeft and TRight.
(TRight - TLeft) is shown as Peak Width

Histogram trough statistics are calculated in a similar way. The only difference is that histogram
minimum instead of histogram maximum is analyzed.
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2.12. Crosscorrelograms

Crosscorrelogram shows the conditional probability of a spike at time tO+t on the condition that there
is a reference event at time tO0.

Compared to PSTH (that calculates the same probabilities), crosscorrelogram allows to use shift-

predictors.

Parameters

Parameter

Description

Reference Type

Specifies if the analysis will use a single or multiple reference events.

Reference Specifies a reference neuron or event (or a group of reference neurons or
events).

XMin Histogram time axis minimum in seconds.

XMax Histogram time axis maximum in seconds

Bin Bin size in seconds.

Normalization

Histogram units (Counts/Bin, Probability, Spikes/Second or Z-score). See
Algorithm below.

No Selfcount

An option not to count reference events if the target event is the same as
the reference event (prevents a histogram to have a huge peak at zero
when calculating crosscorrelogram versus itself).

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Count bins in filter

An option to normalize each bin individually if the interval filter is used. See
Algorithm section below for detailed discussion.

Create filter on-the-fly

Specifies if a temporary interval filter needs to be created (and used to
preselect data).

Create filter around

Specifies an event that will be used to create a temporary filter.

Start offset

Offset (in seconds, relative to the event specified in Create filter around
parameter) for the start of interval for the temporary filter.

End offset Offset (in seconds, relative to the event specified in Create filter around
parameter) for the end of interval for the temporary filter.

Fix overlaps An option to automatically merge the overlapping intervals in the temporary
filter.

Overlay Graphs An option to draw several histograms in each graph. This option requires

that Int. filter type specifies that multiple interval filters will be used (either
Table (row) or Table (col)).

Overlay Options

Specifies line colors and line styles for overlaid graphs.
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#DataSelectionOptions38
#DataSelectionOptions38

Smooth

Option to smooth the histogram after the calculation. See Post-Processing
Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Shift-predictor

An option to use shift-predictor. Shift-predictor requires that an interval
filter is used in the analysis. See Using Shift-Predictor for details.

Shift times

How many times to calculate shift predictor. See Using Shift-Predictor for
details.

Subtract predictor

An option to subtract shift-predictor from crosscorrelogram. See Using
Shift-Predictor for details.

Predictor line style

Specifies the line used to draw shift-predictor (if subtract predictor is not
selected).

Draw confidence limits

An option to draw the confidence limits.

Confidence (%)

Confidence level (percent). See Confidence Limits for details.

Conf. mean calculation

An option that specifies how the mean firing rate (that is used in the
derivation of the confidence limits) is calculated.

There are 3 options: Use data selection, Use all file and Use pre-ref data.
See Confidence Limits for details.

Note that Use pre-ref data option can only be used for a stimulation type
data, i.e. when the distance between any two consecutive reference
events is larger than XMax-XMin. See Confidence Limits for details.

Conf. display

An option to draw confidence limits either as horizontal lines or as a
colored background.

Conf. line style

Line style for drawing confidence limits (used when Conf. display is Lines ).

Conf. background color

Background color for drawing confidence limits (used when Conf. display is
Colored Background ).

Draw mean freq.

An option to draw a horizontal line representing the expected histogram
value for a Poisson spike train. See Confidence Limits for details.

Mean line style

Line style for drawing mean frequency.

Draw Cusum

An option to draw a cumulative sum graph above the histogram. See
Cumulative Sum Graphs for details.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each bin)
to the matrix of numerical results.

Background An option on how to calculate the histogram background for the peak and
through analysis. See Peak and Trough Statistics below.
Peak width Peak width (the number of bins in peak) in the peak and through analysis.

See Peak and Trough Statistics below.

Left shoulder

Specifies the left shoulder value (in seconds) in the peak and through
analysis. See Peak and Trough Statistics below.

Right shoulder

Specifies the right shoulder value (in seconds) in the peak and through
analysis. See Peak and Trough Statistics below.
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#ConfidenceLimitsforPerievent2
#ConfidenceLimitsforPerievent2
#CumulativeSumGraphs70

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
Reference Reference variable name.
NumRefEvents The number of reference events used in calculation.
YMin Histogram minimum.
YMax Histogram maximum.
Spikes The number of spikes used in calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq. Mean firing rate (Spikes/Filter_Length).
Mean Hist. The mean of the histogram bin values.
St. Dev. Hist. The standard deviation of the histogram bin values.

St. Err. Mean. Hist.

The standard error of mean of the histogram bin values.

Conf. Low Lower confidence level.
Conf. High Upper confidence level.
Mean Expected mean value of the histogram. If Z-score normalization is

specified, this value is zero and the expected mean value of the histogram
with Counts/Bin normalization is shown in Z-score Mean.

Norm. Factor

Normalization factor. Bin counts are divided by this value. See
Normalization in Algorithm below.

Z-score mean

Expected mean value of the histogram before Z-score normalization (in
other words, confidence mean). See Confidence Limits for details .

Mean Before Ref.

Mean of the histogram before the reference event (i.e. for all the bins
before zero on time axis).

Bins Before Ref.

The number of bins before the bin that contains zero on time axis.

Zero Bin

The index of the bin that contains zero on time axis.
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Background Mean The mean of the histogram background for the peak and trough analysis.
See Peak and Through Statistics below.

Background Stdev The standard deviation of the histogram background for the peak and
trough analysis. See Peak and Trough Statistics below.

Peak Z-score Peak Z-score. See Peak and Trough Statistics below.

Peak/Mean Histogram peak value divided by the background mean value.

Peak Position Peak position (in seconds).

Peak Half Height The Y value of the half height of the peak, i.e.
histogram_background_mean + (peak-mean)/2.

Peak Width at Half Peak width at the peak half height level (in seconds).

Height

Trough Z-score Trough Z-score. See Peak and Trough Statistics below.

Trough/Mean Histogram trough value divided by the background mean value.

Trough Position Trough position (in seconds).

Trough Half Height The Y value of the half height of the trough, i.e.

histogram_background_mean + (trough-mean)/2.

Trough Width at Half Trough width at the trough half height level (in seconds).
Height

Algorithm

Crosscorrelogram shows the conditional probability of a spike at time tO+t on the condition that there
is a reference event at time tO0.

The time axis is divided into bins. The first bin is [XMin, XMin+Bin). The second bin is [XMin+Bin,
XMin+Bin*2), etc. The left end is included in each bin, the right end is excluded from the bin.

Let ref[i] be the array of timestamps of the reference event,

ts[i] be the spike train (each ts is the timestamp).

For each timestamp ref[k]:

1) calculate the distances from this event (or spike) to all the spikes in the spike train:
d[i] = ts[i] - ref[K]

2) for each i:

if d[i] is inside the first bin, increment the bin counter for the first bin:
if d[i] >= XMn and d[i] < XMn + Bin
then bincount[1] = bincount[1] +1

if d[i] is inside the second bin, increment the bin counter for the second bin:
if d[i] >= XMn+Bin and d[i] < XMn + Bin*2
then bincount[2] = bincount[2] +1

and so on... .
If Normalization is Counts/Bin, no further calculations are performed.
If Normalization is Probability, bin counts are divided by the number of reference events.

Note that the Probability normalization makes sense only for small values of Bin. For Probability
normalization to be valid (so that the values of probability are between 0 and 1), there should be no
more than one spike in each bin. For example, if the Bin value is large and for each ref[k] above there
are many d[i] values such that d[i] >= XMin and d[i] < XMin + Bin, the bin count for the first bin can
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exceed the number of reference events. Then, the probability value
(bincount[1]/number_of reference_events) could be larger than 1.

If Normalization is Spikes/Sec, bin counts are divided by NumRefEvents*Bin, where
NumRefEvents is the number of reference events.

If Normalization is Z-score, bin_value = (bin_count - Confidence_mean)/sqrt(Confidence_mean),
where Confidence_mean is the expected mean bin count calculated according to Conf. mean
calculation parameter. Please note that bin counts are assumed to have Poisson distribution
(therefore, standard deviation is equal to square root of expected mean) and Z-score can be
considered to have Normal distribution only for large values (more than 10) of the Confidence_mean.

If the option Count Bins In Filter is selected, for normalization Spikes/Second, NeuroExplorer will
divide bin count by NumTimesBinWasInFilter*Bin instead of NumRefEvents*Bin. The problem is
that when the interval filter is used, bins close to XMin and to XMax may often (when a reference
event is close to the beginning or to the end of the interval in the interval filter) be positioned outside
the filter and therefore will not be used for many reference events. Hence, the bins close to 0.0 will be
used in analysis more often than the bins close to XMin and XMax. If the option Count Bins In Filter
is selected, NeuroExplorer will count the number of times each bin was used in the calculation and
use this count, NumTimesBinWasInFilter, (instead of the number of reference events) to normalize
the histogram.

Peak and Trough Statistics
NeuroExplorer calculates histogram peak statistics the following way:

¢ Maximum of the histogram is found

¢ If the histogram contains several maxima with the same value, peak statistics are not calculated

* Otherwise, the center of the bin, where the histogram reaches maximum, is shown as Peak
Position in the Summary of Numerical results

* The mean M and standard deviation S of the bin values of the histogram background are
calculated: If Background parameter is set as Bins outside peak/trough, bins outside peak and
trough (i.e., bins that are more than PeakWidth/2 away from the bin with the histogram
maximum and the bin with the histogram minimum) are used to calculate M and S If Background
parameter is set as Shoulders, bins that are to the left of Left Shoulder or to the right of Right
Shoulder parameters are used to calculate M and S

® The value M (mean of the background bin values) is shown as Background Mean in the
Summary of Numerical results

* The value S (standard deviation of the background bin values) is shown as Background Stdev
in the Summary of Numerical results

® The value (HistogramMaximum — M)/S is shown as Peak Z-score

® The value (HistogramMaximum + M)/2 is shown as Peak Half Height

* Histogram intersects a horizontal line drawn at Peak Half Height at time points TLeft and TRight.
(TRight - TLeft) is shown as Peak Width

Histogram trough statistics are calculated in a similar way. The only difference is that histogram
minimum instead of histogram maximum is analyzed.
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2.13. Shift-Predictor for Crosscorrelograms

Shift-predictor is defined for a series of trials - you take the spikes of one neuron in trial 1 and
correlate them with the spikes of another neuron in trial 2, etc.

These "trials" are represented in NeuroExplorer as time intervals, i.e. pairs of numbers:
start of interval 1, end of interval 1

start of interval 2, end of interval 2, etc.

To use the shift-predictor, you need to create those "trials" first.

You need an external event that is fired at the beginning of each trial. Suppose Event03 is the event
that happens at the beginning of each trial and each trial lasts 20 seconds.

To create the trial intervals:

¢ click on the New Events! button (or select Edit | Operations on Variables menu command)
* in the operations list, select Makelntervals

* in the First Operand, select the external event Event03

¢ set Shift Min to 0. and Shift Max to 20.0

* in the New Var Name, type: Trials

* press Run the Operation button

¢ close the dialog.

Now, click on the Crosscorrelogram button, select Shift-predictor page and select Trials as an interval
filter and specify other shift-predictor parameters.

Shift-Predictor Algorithm

Suppose we have n trial intervals:

[tla, t1b], [t2a, t2b], ..., [tna, tnb]

and we have 2 spike trains:

reference spike train with N timestamps rl, r2, ..., rN;

and target spike train with M timestamps s1, s2, ..., sM.

Shift-predictor for shift = 1 is calculated like this:

Step 1: find all the timestamps ri that are inside the first trial interval [t1a, t1b]
Step 2: find all the timestamps sj that are inside the second trial interval [t2a, t2b]
Step 3: shift all the timestamps ri so that thay align with the second trial:

calculate new timestamps pi =ri + (t2a-tl1a)

Step 4: calculate a crosscorrelogram between pi and sj

Repeat Steps 1 through 4 with interval [t2a, t2b] in Step 1 and interval [t3a, t3b] in Step 2.

Repeat Steps 1 through 4 with interval [tna, tnb] in Step 1 and interval [t1a, t1b] in Step 2. Note that
we wrap around the trials: the last trial is correlated with the first one.
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Then, calculate shift-predictors for shift = 2:

Repeat Steps 1 through 4 with interval [tla, t1b] in Step 1 and interval [t3a, t3b] in Step 2. That is,
shift trials by 2.

And, finally, calculate shift-predictors for shift = Number_of _shifts specified in the shift-predictor
options.

More on Time Intervals

These time intervals can be used in other analyses in NeuroExplorer to analyze spikes only from
those intervals.

For example, you may have a pre-drug period in the experiment (say, from 0 to 600 seconds) and
want to analyze the spikes from this pre-drug time period.

To do this, you create a new "interval variable" (let's call it "PreDrug") that contains only one interval
(0., 600.) (press "New Intervals!" button to create a new interval variable).

Then you can calculate, for example, the autocorrelograms for the spikes in the pre-drug period by
specifying PreDrug as an "interval filter" in the Data Selection page of the Autocorrelogram
parameters dialog.
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2.14. Rasters

The raster display shows the spikes as vertical lines (tick) positioned according to the spikes
timestamps. This analysis does not generate numerical results since the raster lines (ticks) are drawn
directly from the data. Some generic analysis statistics are available in the Summary of Numerical

Results (see below).

Parameters
Parameter Description
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds
Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Vert. size

The size of a raster tick (in percent of the graph height).

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Y axis minimum (added for compatibility with other analyses, always 0).
YMax Y axis maximum (added for compatibility with other analyses, always 1).
Spikes The number of spikes used in calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq.

Mean firing rate (Spikes/Filter_Length).

Algorithm

The raster display shows the spikes as vertical lines positioned according to the spikes timestamps.
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2.15. Perievent Rasters

This analysis shows the timestamps of the selected variable relative to the timestamps of the

reference variable.

Parameters

Parameter

Description

Reference Type

Specifies if the analysis will use a single or multiple reference events.

Reference Specifies a reference neuron or event (or a group of reference neurons or
events).

XMin Time axis minimum in seconds.

XMax Time axis maximum in seconds

Markers An option to display additional events (as markers - triangles, squares,

etc.) in the perievent raster.

Background Intervals

An option to draw intervals in the raster background.

Trial Order This option allows you to specify how the raster lines are drawn. The raster
lines (corresponding to reference events) can be drawn in the order of
reference events (with the first event on top, the last at the bottom of the
perievent raster), or in the reverse order (the first event at the bottom of the
raster display, the last event at the top). This option is ignored if Sort trials
parameter is not None.

Sort trials An option to sort raster lines.

By default, the raster lines (corresponding to reference events) are drawn
in the order specified by the Trial Order parameter. This option allows you
to display reference events in a different order. For example, in behavioral
experiments, you can sort the trials according to the latency of the
response.

Sort event Specifies how to identify the timestamps (in Sort ref. variable) that will be
used in sorting.

Sort ref. Specifies event variable that will be used to sort trials.

Histogram An option to draw a histogram.

Bin Histogram bin size in seconds.

Normalization

Histogram units (Counts/Bin, Probability or Spikes/Second). See Algorithm
below.

No Selfcount

An option not to count reference events if the target event is the same as
the reference event (prevents a histogram to have a huge peak at zero
when calculating PSTH versus itself).

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.
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Create filter on-the-fly

Specifies if a temporary interval filter needs to be created (and used to
preselect data).

Create filter around

Specifies an event that will be used to create a temporary filter.

Start offset

Offset (in seconds, relative to the event specified in Create filter around
parameter) for the start of interval for the temporary filter.

End offset Offset (in seconds, relative to the event specified in Create filter around
parameter) for the end of interval for the temporary filter.
Fix overlaps An option to automatically merge the overlapping intervals in the temporary

filter.

Smooth histogram

An option to smooth the histogram after the calculation. See Post-
Processing Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
Reference Reference variable name.
NumRefEvents The number of reference events used in calculation.
YMin Histogram minimum.
YMax Histogram maximum.
Spikes The number of spikes used in calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq. Mean firing rate (Spikes/Filter_Length).
Mean Hist. The mean of the histogram bin values.
St. Dev. Hist. The standard deviation of the histogram bin values.

St. Err. Mean. Hist.

The standard error of mean of the histogram bin values.

Algorithm

For the perievent histogram calculation, see Perievent Histograms.

Let ref[i] be the array of timestamps of the reference event,

sortref[i] be the array of timestamps of the sort event.

If Sort Trials is selected, the following algorithm is used:

1) for each timestamp ref[k], NeuroExplorer finds the smallest sortref][i], such that

sortref[i] > reflK]

2) the distance between two events is calculated:

dist[k] = sortref]i] - reflK]

3) the trials ref[k] are sorted array sorted in ascending or descending order of dist[K].
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Continuous variables can also be used in this analysis.

For each ref[k], NeuroExplorer calculates a series of bins. The first bin is:
[ref[K]+XMin, ref[k]+XMin+Bin]

the second bin is [ref[k]+XMin+Bin, ref[k]+XMin+Bin+Bin], etc.

Then, the average value of a continuous variable is calculated within each of the bins and this
average value is displayed using the color scale. If bin does not contain any timestamps of the
continuous variable, the previous value of the continuous variable is used.

Perievent Rasters, reference = sig001a, bin = 0.05 ms

Sl Chi
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2.16. Joint PSTH

Joint PSTH matrix shows the correlations of the two neurons around the reference events.

Parameters
Parameter Description
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds
Bin Bin size in seconds.
Reference Specifies a reference neuron or event.

Bottom Neuron

The neuron of event shown along the horizontal axis (the vertical axis
shows a neuron selected for analysis).

Diag

The width (in seconds) of the area in the scatter matrix around its main
diagonal used to calculate the main diagonal histogram.

Normalization

Scatter matrix normalization.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Create filter on-the-fly

Specifies if a temporary interval filter needs to be created (and used to
preselect data).

Create filter around

Specifies an event that will be used to create a temporary filter.

Start offset

Offset (in seconds, relative to the event specified in Create filter around
parameter) for the start of interval for the temporary filter.

End offset Offset (in seconds, relative to the event specified in Create filter around
parameter) for the end of interval for the temporary filter.

Fix overlaps An option to automatically merge the overlapping intervals in the temporary
filter.

Smooth Option to smooth the histograms (not the scatter matrix) after the

calculation. See Post-Processing Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
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Excel. See also Excel Options.

Sheet Name The name of the worksheet in Excel where to copy the numerical results.

TopLeft Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Matrix Scale An option on how to draw the scatter matrix (color or black and white).

Font size (% matrix) Font size in percent of scatter matrix height.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description

Variable Variable name.

YMin Y axis minimum (added for compatibility with other analyses, always 0).

YMax Y axis maximum (added for compatibility with other analyses, always 1).

Spikes The number of spikes of the neuron shown on the vertical axis used in
calculation.

Filter Length The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq. Mean firing rate (Spikes/Filter_Length).

Hist. norm. Normalization factor. Histogram bin counts are divided by this value.

Color scale minimum Scatter matrix color scale minimum.

Color scale maximum Scatter matrix color scale maximum.

Algorithm

The main Joint PSTH matrix shows the correlations of the bin counts of two neurons around the
reference events. Histograms to the left of and below the matrix are standard perievent histograms for
two specified neurons. The first histogram to the right of the matrix shows the correlations of near-
coincident spikes around the reference events. The far-right histogram shows correlations of firings of
two neurons around reference events.

See the following paper for details on Joint PSTH analysis:

M. H. J. Aertsen, G. L. Gerstein, M. K. Habib and G. Palm. Dynamics of Neuronal Firing Correlation:
Modulation of "Effective Connectivity" J. Neurophysiol., Vol. 61, pp. 900-917, 1989.
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2.17. Cumulative Activity Graphs

The cumulative activity display shows a stepwise function which makes a jump at the moment of
spike and stays constant between the spikes.

This analysis does not generate numerical results since the stepwise function is drawn directly from
the data. Some generic analysis statistics are available in the Summary of Numerical Results (see
below).

Parameters

Parameter Description
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Y axis minimum.
YMax Y axis maximum.
Spikes The number of spikes used in calculation.
Mean Freq. Mean firing rate.
Algorithm

The cumulative activity display shows the stepwise function, which makes a jump at the moment of
spike and stays constant between the spikes.
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2.18. Instant Frequency

The instant frequency display shows the instantaneous frequency of the spike train (at the end of
each interspike interval, the inverted interspike interval is drawn as a vertical line).

This analysis does not generate humerical results since the graph is drawn directly from the data.
Some generic analysis statistics are available in the Summary of Numerical Results (see below).

Parameters
Parameter Description
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds
Graph Style An option to draw vertical lines or points.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Y axis minimum.
YMax Y axis maximum.
Spikes The number of spikes used in calculation.
Mean Freq. Mean firing rate.
Algorithm

The instant frequency display shows the instantaneous frequency of the spike train.
For each spike that occurred at time t[i] it draws the vertical line

from point ( t[i], 0.) to point (t[i], 1/(t[i] - t[i-1])),

where t[i-1] is the time of the preceding spike.

In other words, at the end of each interspike interval, the inverted interspike interval is drawn as a
vertical line.
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2.19. Interspike Intervals vs. Time

The intervals vs. time graph displays interspike intervals against time (at the end of each interspike
interval, the point is drawn with the Y coordinate equal to the interspike interval).

This analysis does not generate humerical results since the graph is drawn directly from the data.
Some generic analysis statistics are available in the Summary of Numerical Results (see below).

Parameters

Parameter Description
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Y axis minimum.
YMax Y axis maximum.
Spikes The number of spikes used in calculation.
Mean Freq. Mean firing rate.
Algorithm

The intervals vs. time graph displays interspike intervals against time.

For each spike that occurred at time t[i] it draws the point with the coordinates
(tfil, tfi] - tfi-1]),
where t[i-1] is the time of the preceding spike.

In other words, at the end of each interspike interval, the point is drawn with the Y coordinate equal to
the interspike interval.
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2.20. Poincare Maps

For each spike, a point is displayed where the X coordinate of the point is the current interspike
interval and Y coordinate of the point is the preceding interspike interval.

This analysis does not generate humerical results since the graph is drawn directly from the data.
Some generic analysis statistics are available in the Summary of Numerical Results (see below).

Parameters
Parameter Description

Min Interval Time axis minimum in seconds.

Max Interval Time axis maximum in seconds

Log Axis Scale An option to use Log10 axis scales.

Select Data If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From Start of the time range in seconds.

Select Data To End of the time range in seconds.

Int. filter type Specifies if the analysis will use a single or multiple interval filters.

Interval filter Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Y axis minimum.
YMax Y axis maximum.
Spikes The number of spikes used in calculation.
Mean Freq. Mean firing rate.
Algorithm

For each spike that occurred at time t[i], Poincare plot shows the point with the coordinates

(t[i] - t[i-1], t[i-1] - t[i-2]).

That is, the X coordinate of the point is the current interspike interval and Y coordinate of the point is
the preceding interspike interval.
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2.21. Synchrony vs. Time

For each spike, this graph shows the distance from this spike to the closest spike (timestamp) in the
reference event.

This analysis does not generate humerical results since the graph is drawn directly from the data.
Some generic analysis statistics are available in the Summary of Numerical Results (see below).

This analysis is useful in identifying the moments in time when several neurons are in sync with the
reference neuron. To do this, you need to select Inverted Distance. Then, high values will indicate
spikes that are close to each other. Also, it is useful to specify that the graphs are shown in 1 column
(in Num. Columns in Properties panel).

The red arrow in the picture below shows a moment in time where several neurons have almost-
synchronous spikes with the reference.

Distance to the Nearest Spike, reference = Neuron05c
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Parameters
Parameter Description
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds
Reference Reference event.
Distance An option to draw linear or inverted distance.

Summary of Numerical Results
The following information is available in the Summary of Numerical Results

Column Description

Variable Variable name.
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YMin Y axis minimum.

YMax Y axis maximum.

Spikes The number of spikes used in calculation.
Mean Freq. Mean firing rate.

Algorithm

For each spike that occurred at time t[i], this graph shows the distance from this spike to the closest
spike (timestamp) in the reference event:

dist = min(abs(t[i] - ref[j])),

where ref[j] is a timestamp of the reference event
If Distance is Linear, the vertical line is drawn
from point ( t[i], 0.) to point (t[i], dist).

If Distance is Inverted, the vertical line is drawn
from point ( t[i], 0.) to point (t[i], 1/dist).
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2.22. Trial Bin Counts

Trial bin counts analysis computationally is essentially the same as the perievent histogram. The
difference is that the bin counts are saved for each reference event. When used with continuous data,
for each bin and reference vent, the average of the continuous values within the bin is calculated.

Parameters

Parameter Description
Reference Specifies a reference neuron or event.
XMin Histogram time axis minimum in seconds.
XMax Histogram time axis maximum in seconds
Bin Bin size in seconds.

Normalization

Histogram units (Counts/Bin, Probability or Spikes/Second). See Algorithm
below.

No Selfcount

An option not to count reference events if the target event is the same as
the reference event (prevents a histogram to have a huge peak at zero
when calculating PSTH versus itself).

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, A1
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column

Description

Variable

Variable name.
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Color Scale Min Color scale minimum.

Color Scale Max Color scale maximum.

Reference Reverence event.

NumRefEvents Number of reference events.

BinO0O1Mean Mean of all the values for Bin 1.
Bin001SdDev Standard deviation of all the values for Bin 1.
Algorithm

Trial bin counts analysis computationally is essentially the same as the perievent histogram. The
difference is that the bin counts are saved for each reference event. When used with continuous data,
for each bin and reference vent, the average of the continuous values within the bin is calculated.

The time axis is divided into bins. The first bin is [XMin, XMin+Bin). The second bin is [XMin+Bin,
Xmin+Bin*2), etc. The left end is included in each bin, the right end is excluded from the bin.

Let ref[i] be the array of timestamps of the reference event,
ts[i] be the spike train (each ts is the timestamp)

For each timestamp ref[K]:

Set all bin counts to zero:

bincount[i] = O for all i

Calculate the distances from this event (or spike) to all the spikes in the spike train:
d[i] = ts[i] - ref[K]

for each i:

if d[i] is inside the first bin, increment the bin counter for the first bin:
if d[i] >= XMn and d[i] < XMn + Bin
then bincount[1] = bincount[1] +1

if d[i] is inside the second bin, increment the bin counter for the second bin:
if d[i] >= XMn+Bin and d[i] < XMn + Bin*2
then bincount[2] = bincount[2] +1

and so on... .
If Normalization is Counts/Bin, no further calculations are performed.
If Normalization is Spikes/Sec, bin counts are divided by Bin.
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2.23. Power Spectral Densities
This analysis captures the frequency content of continuous variables or neuronal rate histograms.

Parameters

Parameter

Description

Max Frequency

Maximum frequency of the spectrum in Hz

Number of values

Number of values in the spectrum.

Show Frequency From

Minimum frequency to be shown in the spectrum graph.

Show Frequency To

Maximum frequency to be shown in the spectrum graph.

Normalization

Spectrum normalization. See Algorithm below.

Log Frequency Scale

An option show Log10 frequency scale.

Smooth

Option to smooth the spectrum after the calculation. See Post-Processing
Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Create filter on-the-fly

Specifies if a temporary interval filter needs to be created (and used to
preselect data).

Create filter around

Specifies an event that will be used to create a temporary filter.

Start offset

Offset (in seconds, relative to the event specified in Create filter around
parameter) for the start of interval for the temporary filter.

End offset Offset (in seconds, relative to the event specified in Create filter around
parameter) for the end of interval for the temporary filter.

Fix overlaps An option to automatically merge the overlapping intervals in the temporary
filter.

Overlay Graphs An option to draw several histograms in each graph. This option requires

that Int. filter type specifies that multiple interval filters will be used (either
Table (row) or Table (col)).

Overlay Options

Specifies line colors and line styles for overlaid graphs.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

Add to Results / Bin

An option to add an additional vector (containing a right edge of each bin)
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right

to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Spectrum minimum.
YMax Spectrum maximum.
Spikes The number of spikes used in spectrum calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq.

Mean firing rate (Spikes/Filter_Length).

First Minimum
Frequency Position

The position of the minimum of the displayed spectrum (in Hz). If there are
multiple bins in the spectrum where the spectrum value equals to the
spectrum minimum, this value represents the frequency of the first such
bin.

First Maximum
Frequency Position

The position of the maximum of the displayed spectrum (in Hz). If there are
multiple bins in the spectrum where the spectrum value equals to the
spectrum maximum, this value represents the frequency of the first such
bin.

Algorithm

Spectral Densities for Spike Trains and Events

NeuroExplorer uses rate histograms to estimate the power spectra of the spike trains. The
parameters of rate histograms are calculated using the following formulas:

Bin = 1./(2.* Maximum_Frequency )

Number_of _Bins = 2* Number_of Frequency_Values

The time axis is divided into intervals of length Bin*NumberOfBins. Then the power spectrum for each
interval is calculated. The final raw power spectrum is the average of all the spectra for the separate
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intervals.
For each interval:

* The rate histogram is calculated.

* The histogram is detrended (its linear regression is subtracted)

® The Hann window w[i] = (1 - cos(2*PI*i/(Number_Of_Bins-1)))/2
is applied to the histogram.

* FFT of the result is calculated.
* Raw power spectrum is formed from the FFT.

Spectral Densities for Continuous Variables

If Maximum_Frequency = M and Number_of_Frequency_ Values = N, we need to calculate the
spectrum for frequency values 0, M/N, 2*M/N, ..., M.

For a continuous variable with digitizing frequency F, a standard power spectrum with K values in the
FFT transform would produce the spectrum values for frequencies 0, F/K, 2*F/K, ..., F/2.

If a continuous variable digitizing frequency F equals to Maximum_Frequency*2, we can set K =
Number_of Frequency_ Values*2 and calculate the standard power spectrum to get the spectrum
values for the desired frequencies. That is, in the algorithm described above, instead of rate
histogram we simply use continuous variable values in millivVolts.

If a continuous variable digitizing frequency is not equal to Maximum_Frequency*2, we cannot
directly calculate the spectrum for the specified frequencies. Instead, we find a value K such that the
frequency step for continuous variable spectrum is less than the specified step (i.e. F/K < M/N, so that
we should get a more detailed spectrum than specified) and calculate the spectrum for this value of
K. Then, we resample the resulting spectrum to get the spectrum values for the specified frequencies.

Normalization

If Normalization is Raw PSD, the power spectrum is normalized so that the sum of all the spectrum
values equals to the mean squared value of the rate histogram.

If Normalization is % of Total PSD, the power spectrum is hormalized so that the sum of all the
spectrum values equals 100.

If Normalization is Log of PSD, the power spectrum is calculated using the formula:
power spectrunfi] = 10.*10gl0(raw _spectrunii])
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2.24. Burst Analysis

This analysis identifies bursts in spike trains. For each spike train (neuron variable), a new interval
variable is created that contains the time intervals corresponding to bursts.

Minimurm duration of a burst

{10ms)

Maximum interspike
interval ina burst ¢
(300ms)

[

Minimum number of
spikes in a hurst
3

-

Maximum interval
at start of a burst
{170ms)

Minimum interval between
bursts (200ms)

Parameters
Parameter Description
Algorithm Selection of MaxInterval or Surprise algorithms.
Max Interval Maximum interspike interval to start the burst (in seconds, MaxInterval

method).

Max End Interval

Maximum interspike interval to end the burst (in seconds, MaxInterval
method).

Min Interburst Interval

Minimum interval between bursts (in seconds, MaxInterval method).

Min Burst Duration

Minimum burst duration (in seconds, MaxInterval method)

Min Number of Spikes

Minimum number of spikes in the burst (MaxInterval method).

Min Surprise

Minimum surprise of the burst (Surprise method).

Rate Histogram Bin

The value of the bin for the burst rate histogram (in seconds).

Rate Histogram Units

Histogram units (Counts/Bin, Probability or Spikes/Second). See Rate
Histograms for details.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.
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Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Burst rate histogram minimum.
YMax Burst rate histogram maximum.
Spikes The number of spikes used in spectrum calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Frequency

Mean firing rate (Spikes/Filter_Length).

Num Bursts

Number of bursts.

Bursts Per Second

Burst rate in bursts per second.

Bursts Per Minute

Burst rate in bursts per minute.

% of Spikes in Bursts

Percent of spikes in bursts.

Mean Burst Duration

Mean duration of burst (in seconds).

St. Dev. of Burst
Duration

Standard deviation of burst duration.

Mean Spikes in Burst

Average number of spikes in burst.

St. Dev. of Spikes in
Burst

Standard deviation of the number of spikes in burst.

Mean IS| Burst

Mean interspike interval in burst.

St. Dev of ISI in Burst

Standard deviation of interspike intervals in burst.

Mean Freq. in Burst

Mean firing rate (1/interspike_interval) in burst.

St. Dev. of Freqg. in
Burst

Standard deviation of (1/interspike_interval) in burst.

Mean Peak Frequency
in Burst

Mean of (1/min_interspike_interval), where min_interspike_interval is the
minimum interspike interval in a burst.

St. Dev. Peak
Frequency in Burst

Standard deviation of (1/min_interspike_interval), where
min_interspike_interval is the minimum interspike interval in a burst.

Mean Interburst Interval

Average length (in seconds) of interburst interval. Interburst interval is the
interval from the end of the previous burst to the start of the current burst.

St. Dev. of Interburst
Interval

Standard deviation of the interburst intervals.

Mean Burst Surprise

Average burst surprise.

St. Dev. Burst Surprise

Standard deviation of burst surprise.
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Algorithm

For each spike train, NeuroExplorer creates a new Interval variable and stores all the burst intervals
in this variable.

MaxInterval method

Find all the bursts using the following algorithm:
* Scan the spike train until an interspike interval is found that is less than or equal to Max. Interval

While the interspike intervals are less than Max. End Interval, they are included in the burst.
If the interspike interval is more than Max. End Interval, the burst ends.

Merge all the bursts that are less than Min. Interval Between Bursts apart.

Remove the bursts that have duration less than Min. Duration of Burst or have fewer spikes
than Min. Number of Spikes.

Surprise method

1) First the mean firing rate ( Freq ) and mean interspike interval ( MeanlSl ) of the neuron are
calculated.

Freq = NumberOfSpikes / (FileEndTime — FileStartTime)
MeanlSl =1/ Freq

2) NeuroExplorer scans the spike train until it finds two sequential ISI's so that each of those ISls is
less than MeanISl1/2. The surprise of the resulting 3-spike sequence is calculated:

If we assume that a random variable P has a Poisson distribution with parameter Freq and we also
assume that the burst has N spikes and the distance from the first to the last spike of the burstis T,
then the surprise of the burst is:

S =-1og10 (Probability that P has at least N points in a time interval of length T )

3) NeuroExplorer adds the spikes to the end of the burst until the first ISI that is more than Mean|ISI
and calculates surprise for each of the bursts (with 3 initial spikes, 4 spikes, 5 spikes, etc.) The burst
with maximum surprise Smax is then selected.

4) NeuroExplorer removes the spikes from the beginning of the burst and calculates the surprise for
each of the reduced bursts. The burst with maximum surprise Smax is then selected.

5) If Smax is more than MinSurprise and the number of spikes in the burst is more than 3,
NeuroExplorer adds the burst to the result.
Reference

Legendy C.R. and Salcman M. (1985): Bursts and recurrences of bursts in the spike trains of
spontaneously active striate cortex neurons. J. Neurophysiology, 53(4):926-39.
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2.25. Principal Component Analysis

This analysis calculates eigenvalues and eigenvectors (principal components) of the matrix of
correlations of rate histograms. The analysis creates population vectors corresponding to the principal

components.

Parameters

Parameter

Description

Bin

Bin size in seconds.

Vectors Prefix

A string specifying how the population vector names will be generated. For
example, if prefix is pcal, the vector names will be pcal 01, pcal 02,
etc.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter that will be used to preselect data before
analysis. See also Data Selection Options.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, A1
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column

Description

Variable

Variable name and PCA statistics name.

pcal_N

The weight of the variable in the N-th eigenvector. The rows at the bottom
of the table also show Eigenvalue of this eigenvector, % of variance it
explains, and the cumulative percent of the variance explained by this and
preceding eigenvectors.

Corr with VAR

Correlation with the specified variable.

Numerical Results
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The Results sheet shows for each neuron the weights this neuron has in all the eigenvectors.

Algorithm
Step 1.
Rate histograms are calculated for each of the selected neurons.

The time axis is divided into bins. The first bin is [0, Bin). The second bin is [Bin, Bin*2), etc. The left
end is included in each bin, the right end is excluded from the bin. For each bin, the number of events
(spikes) in this bin is calculated.

For example, for the first bin
bin_count = nunber of tinmestanps (ts) such that ts >= 0 and ts < Bin

Bin counts are calculated in such a way for all the selected variables resulting in a matrix
bin_count][i, |],

where i is the neuron number, j is the bin number.

Step 2.

The matrix of correlations between neurons clt, s] is calculated:

C[t, s] = correlation between vectors bin_count[t, *] and bin_count[s, *], s, t = 1, ..., number of selected
neurons.

Step 3

The eigenvalues and eigenvectors are calculated for the matrix cft, s]. The eigenvectors (principal
components) are sorted according to their eigenvalues. The first principal component has the largest
eigenvalue.

Each principal component becomes a new population vector in the data file.
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2.26. PSTH Versus Time

This analysis shows the dynamics of the perievent histogram over time. It calculates multiple PST
histograms using a "sliding window" in time. Each histogram is shown as a vertical stripe with colors
representing the bin counts. Horizontal axis represents the position of the sliding window in time.

Parameters

Parameter Description
Reference Specifies a reference neuron or event.
XMinPSTH Histogram time minimum in seconds.
XMaxPSTH Histogram time maximum in seconds
BinPSTH Histogram bin size in seconds.
Start Start of the first sliding window in seconds.
Duration Duration of the sliding window in seconds.
Shift How much sliding window is shifted each time.

Number of shifts

The number of sliding windows to be used.

Normalization

Histogram units (Counts/Bin, Probability or Spikes/Second). See Algorithm
below.

No Selfcount

An option not to count reference events if the target event is the same as
the reference event (prevents a histogram to have a huge peak at zero
when calculating PSTH versus itself).

Sliding window axis
direction

Direction of the sliding window axis (horizontal or vertical).

Sliding window axis
alignment

Allows to specify what values are shown in the sliding window axis. There
are two options: Start of Window and Center of Window.

Suppose your data has the strongest correlation at 50 seconds. This
means that the window that has 50 seconds as its center will show the
highest PST values. If the window width is 20 seconds, it will be the
window [40,60]. If you are using 'Start of window' option, you will see the
peak at 40 instead of 50 seconds. However, with '‘Center of window' option,
the peak will be at 50 seconds.

Smooth

Option to smooth the histogram after the calculation. See Post-Processing
Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.
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TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
Reference Reference variable name.
YMin PSTH minimum.
YMax PSTH maximum.

Color Scale Min

PSTH minimum.

Color Scale Max

PSTH maximum.

Spikes

The number of spikes in the variable.

Algorithm

NeuroExplorer calculates multiple PST histograms (see Perievent Histogram for more information on
how each PSTH is calculated). Each histogram is calculated for a different interval (window) in time:

[window_start[i], window_end[i]], i = 1,..., Number of Shifts.

That is, for each histogram only the timestamps that are within the window are used.

The following rules are used to calculate the windows:

window_start[1] = Start

window_end[1] = Start + Duration
window_start[2] = Start + Shift

window_end[2] = Start + Shift + Duration
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2.27. Correlations with Continuous Variable

This analysis calculates crosscorrelations between a continuously recorded variable and a neuronal
firing rate, or crosscorrelations between a continuously recorded variable and another continuous

variable.
Parameters
Parameter Description

Reference Specifies a reference continuous variable.

XMin Time axis minimum in seconds.

XMax Time axis maximum in seconds.

Bin Type An option to specify how the bin value is determined. If this option is Auto,
NeuroExplorer will use the bin equal to the A/D sampling interval of the
reference variable.

Bin Bin size in seconds. Used if Bin Type is set to User defined.

Select Data If Select Data is From Time Range, only the data from the specified (by

Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Smooth

Option to smooth the histogram after the calculation. See Post-Processing
Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each bin)
to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.
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Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
Reference Reference variable name.
YMin Y axis minimum.
YMax Y axis maximum.
Mean Hist. Mean of all the correlation values for this variable.
St. Dev. Hist Standard deviation of all the correlation values for this variable.
St. Eff. Mean Hist Standard error of mean of all the correlation values for this variable.
Algorithm

This analysis calculates standard correlograms for two (continuously recorded) vectors. For spike
trains and events, NeuroExplorer first calculates the rate histograms with the specified bin size, and
then calculates the correlations between the reference variable and the rate histogram.

If X[i], i=1,...N is the reference variable and y[i], i=1,...,N is another continuous variable or spike train
rate histogram, then

c[t] = Pearson correlation between vectors
{x[1], x[2], ..., X[N-t] }

and

{ylt+1], y[t+2], ..., yIN] }
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2.28. Regularity Analysis

This analysis estimates the regularity of neuronal firing after the stimulation.

Parameters
Parameter Description
Reference Specifies a reference event or spike train.
XMin Time axis minimum in seconds.
XMax Time axis maximum in seconds.
Bin Bin size in seconds. Used if Bin Type is set to User defined.
Select Data If Select Data is From Time Range, only the data from the specified (by

Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter that will be used to preselect data before
analysis. See also Data Selection Options.

ISI Graph This parameter determines how the mean ISl values is displayed in the
graph.

SD Graph This parameter determines how the standard deviation of ISl is displayed
in the graph.

CV Graph This parameter determines how the CV (coefficient of variation) values are

displayed in the graph.

CV Graph Max

This parameter determines the scale for the CV values in the graph. CV
values are scaled from zero (bottom of the graph) to CV Graph Max (top
of the graph).

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each bin)
to the matrix of numerical results.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
NumRefEvents Number of reference events.
YMin Histogram minimum.
YMax Histogram maximum.
Spikes The number of spikes used in calculation.
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Filter Length The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).

Mean Freq. Mean firing rate (Spikes/Filter_Length).

Mean Hist. The mean of the histogram bin values (ISl values).

St. Dev. Hist. The standard deviation of the histogram bin values.

St. Dev. ISI The mean value of the SD ISI graph.

Ccv The mean value of the CV ISI graph.

Algorithm

This analysis estimates the regularity of neuronal firing after the stimulation. The time axis is divided
into bins with the first bin starting at the stimulus sync pulse. Interspike intervals are computed and
interval values are placed in time bins according to the latency of the first spike in the interval (if the
end of the ISI is more than XMax, the interval is not used in the analysis). Then the mean and
standard deviation in each bin are calculated. CV is equal to standard deviation for the bin divided by
the mean ISl for the bin.

Let ref[i] be the array of timestamps of the reference event,
ts[i] be the spike train (each ts is the timestamp)
For each timestamp ref[k]:

1a) calculate the distances from this event (or spike) to all the spikes in the spike train:
d[i] = ts[i] - ref[K]

1b) calculate the interspike interval

isi[i] = ts[i+1] - ts[i]

1c) for each i:

if d[i] is inside the first bin ( d[i] >= XMin and d[i] < XMin + Bin)

and d[i] + isi[i] < XMax,

add isi[i] to the series of intervals for the first bin

if d[i] is inside the second bin ( d[i] >= XMin+Bin and d[i] < XMin + Bin*2)
and d[i] + isi[i] < XMax, add isi[i] to the series of intervals for the second bin
and so on... .

2) for each bin, calculate mean and standard deviation of the series of interspike intervals for this bin.

Reference

E.D. Young, J.-M. Robert and W.P. Shofner. Regularity and latency of units in ventral cochlear
nucleus: implications for unit classification and generation of response properties. J.
Neurophysiology, Vol. 60, 1988, 1-29.
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2.29. Place Cell Analysis

This analysis estimates the frequency of neuronal firing as a function of position of an animal. The
animal position should be described by two continuously recorded variables.

Parameters
Parameter Description

X Position Continuous variable that describes X position of the animal.

Y Position Continuous variable that describes Y position of the animal.

Fix Positions This option specifies whether NeuroExplorer needs to fix problems that
often occur in recording of position variables. For example, when LED is
obscured by the wires, both position variables suddenly jump to 0 and then
jump back to the previous position.

Fix Threshold Fix Positions parameter. See Algorithm section below for details.

Fix Bad X Fix Positions parameter. The 'bad' value of X variable. See Algorithm
section below for details.

Fix Bad Y Fix Positions parameter. The 'bad’ value of Y variable. See Algorithm
section below for details.

X Min X axis minimum in X Position units.

X Max X axis maximum in X Position units.

Y Min Y axis minimum in Y Position units.

Y Max Y axis maximum in Y Position units.

Number of Bins (X)

Number of bins along X axis.

Number of Bins (Y)

Number of bins along Y axis.

Display

This parameter determines what kind of Place Cell Analysis display is
shown (Path, Firing Positions, Time Spent (in each cell), Number of Visits
(to each cell), Spike Counts (for each cell), Firing Rates (for each cell),
Firing Fields).

Min. Time Spent

Minimum time spent. This parameter is used only with Firing Rates display.
If the animal spent less time in the cell than Min Time Spent, the firing rate
for the cell is set to zero.

Min Visits

Minimum number of visits. This parameter is used only with Firing Rates
display. If the animal visited the cell less than Min Visits number of times,
the firing rate for the cell is set to zero.

Firing Rate Bin

Bin size (in seconds) to calculate firing rates.

Min Std. Dev. in Field

Minimum standard deviation in the field. See Algorithm section below for
details.

Min. Pixels in Field

Minimum number of pixels in the field. See Algorithm section below for
details.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.
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Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Create filter on-the-fly

Specifies if a temporary interval filter needs to be created (and used to
preselect data).

Create filter around

Specifies an event that will be used to create a temporary filter.

Start offset

Offset (in seconds, relative to the event specified in Create filter around
parameter) for the start of interval for the temporary filter.

End offset Offset (in seconds, relative to the event specified in Create filter around
parameter) for the end of interval for the temporary filter.
Fix overlaps An option to automatically merge the overlapping intervals in the temporary

filter.

Smooth Matrix

An option to smooth the matrix after the calculation. See Post-Processing
Options for details.

Smooth Radius

The radius of the smoothing filter (in cells) See Post-Processing Options
for detalils.

Smooth Colors

An option to smooth colors (blend colors across cells to make smooth color
transitions). This option may require considerable computation time.

Bins with Num Visits
Less than Min

An option on how to display cells where the number of visits is less than
the specified minimum ( Min Visits parameter).

Bins with Time Spent
Less than Min

An option on how to display cells where the time spent is less than the
specified minimum ( Min. Time Spent parameter).

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column

Description

Variable

Variable name.

Spikes

The number of spikes used in calculation.

Filter Length

The length of all the intervals of the interval filter (if a filter was used) or the
length or the recording session (in seconds).
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Position ISI mode

Average interval between two consecutive position data points (in
seconds).

Mean Firing Rate

Mean firing rate (mean of all the firing rates for all the cells).

St. Dev. Firing Rate

Standard deviation of the firing rate (st. dev. of all the firing rates for all the
cells).

Firing Fields

The number of firing fields.

Field N Num Cells

The number of cells in the firing field N.

Field N Centroid X

X coordinate of the field N centroid.

Field N Centroid Y

Y coordinate of the field N centroid.

Field N Peak Rate

Maximum firing rate among the cells inside the firing field N.

Field N Spikes

Number of spikes in field N.

Field N Time Spent

Total time spend in the field N.

Field N Rate

Average firing rate in field N ( Field N Spikes divided by Field N Time
Spent).

Field N Coherence

Coherence measures the local smoothness of the firing rate distribution in
the field. It is the Pearson correlation of the firing rate in each cell (pixel)
with the firing rate averaged over the pixel and its 8 nearest neighbors.

Algorithm

If Fix Positions is set to Use 4 Neighbors, NeuroExplorer will analyze X and Y position variables

and do the following:

for each point x[t], calculate the average of its 4 neighbors:
aver = (x[t-2]+x[t-1]+x[t+1]+x[t+2])/4

if abs(x[t] - aver) > FixThreshold, then assign x[t] the average of its neighbors:

x[t] = aver

If Fix Positions is set to Ignore Bad, NeuroExplorer will ignore position points that have coordinates
that are within 0.001 of the specified 'bad' X and X values.

If Fix Positions is set to Interpolate, NeuroExplorer, for position points that have coordinates that
are within 0.001 of the specified 'bad' X and X values, the X and Y values are interpolated using the
closest previous valid position and the closest next valid position.

The following steps are then performed:

The position space is divided into cells with width ( XMax - XMin )/ Number of Bins (X) and height (
YMax - YMin )/ Number of Bins (Y).

For each cell, the number of visits to this cell and the time spent in the cell are calculated.

For each of the neuron firing times, the position of the animal is calculated using linear interpolation of
animal positions before and after the spike.

For each cell, the number of times the neuron fired in this cell is calculated.
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With Firing Rates display, if the animal spent less time in the cell than Min Time Spent or visited the
cell less than Min Visits number of times, the firing rate for the cell is set to zero. Otherwise the
number of times the neuron fired in this cell is divided by the time the animal spent in the cell
producing the firing rate for the cell.

Firing Field a set of at least Min. Pixels in Field contiguous cells where each cell in the field shared at
least one side with another cell in the field and each cell had a firing rate greater than (Session_mean
+ Min Std. Dev. in Field * Session_st_dev), where Session_mean is the firing rate of the complete
recording session, Session_st_dev is the standard deviation of the mean firing rate. Session_mean
and Session_st_dev are calculated the following way: the recording session is divided into time bins
of size Firing Rate Bin. For each bin i, neuron firing rate R[i] is calculated. Session_mean is the
mean of array R[i], Session_st_dev is the standard deviation of array R[i].

Centroid of field location is the arithmetic mean center of a firing field's spatial firing rate distribution
determined after the coordinates of each cell in the field was multiplied by the firing rate in the cell.

Coherence measures the local smoothness of the firing rate distribution in the field. It is the Pearson
correlation of the firing rate in each cell with the firing rate averaged over the cell and its 8 nearest
neighbors.

Reference

A. Fentona, Gyorgy Csizmadiab, and Robert U. Muller. Conjoint Control of Hippocampal Place Cell
Firing by Two Visual Stimuli I. The Effects of Moving the Stimuli on Firing Field Positions. The Journal
of General Physiology, Volume 116, Number 2, August 1, 2000 191-210.
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2.30. Reverse Correlation

This analysis is used for estimation of receptive fields in vision research. The analysis calculates the
average visual stimulus that preceded the spike.

Parameters
Parameter Description
Reference the variable that contains timestamps of the stimuli.

Stim. Sequence File

The path of the text file that contains the sequence of images used for
stimulation. See Algorithm below for file format description.

Char. per pixel

The number of characters per pixel in image file.

Pixels in Row

The number of pixels in a row for each stimulus image.

Rows in Image

The number of rows of pixels in each stimulus image.

Cache Stim. Data

An option to cache stimulus image data. If this option is selected, the
image data is loaded once and stored in memory (until a different stimulus
sequence file is specified). To clear cache, run this analysis once with this
option disabled.

XMin (deg) Minimum of the X axis of the average stimulus display (in degrees).
XMax (deg) Maximum of the X axis of the average stimulus display (in degrees).
YMin (deg) Minimum of the Y axis of the average stimulus display (in degrees).
YMax (deg) Maximum of the Y axis of the average stimulus display (in degrees).

Time Min (sec)

Time minimum in seconds.

Time Max (sec)

Time maximum. For example, if Time Min = -0.4 and Time Max = 0,
NeuroExplorer will analyze all the stimuli that were presented up to 400
msec before each spike.

Time Bin (sec)

Time bin.

Display This option specifies what view of the average stimulus will be displayed.
See Algorithm below.

Show Slice At This option specifies the slice that will be shown. The units and valid range
depend on the Display option See Algorithm below.

Z Min Color scale minimum.

Z Max Color scale maximum.

Smooth Colors

An option to smooth colors of the average stimulus matrix.

Matrix Scale

An option on what color scale to use when drawing the matrix.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.
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Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Save 3D Matrix

An option to save 3D matrix of numerical results in a .csv file. 3D matrix (in
Xvs. Y display case) is saved starting from the first slice (at Time Min),
then the second slice, etc. Within the slice, the first row corresponds to Y
Min, the first column corresponds to X Min.

Save File

The name of the file that will contain 3D matrix data.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Y axis minimum.
YMax Y axis maximum.
RefCount Number of reference events (and images used).

Color Scale Min

Minimum of color scale.

Color Scale Max

Maximum of color scale.

Spikes

The number of spikes used in calculation.

Algorithm

Stimulus File Format. NeuroExplorer assumes that the sequence of images used for stimulation is
saved in a text file. The file has the following format:

* each line of the file represents a row of pixels in the stimulus image

* each pixel is represented by an integer

* each pixel has the same number of characters used for its description
* images are saved in the file in the order they were presented

* images can be (optionally) separated by blank lines

Here is an example of an image file with 2 images (16 pixels per row, 12 rows per image):

IR
IR
IR
o

cNeoNoNolNololoNoNoNoNeNe]
cNeoNoNoNolololoNoNoNe
cNeoNoNoNolololoNoNoNe
cNeoNoNoNolololoNoNoNe
cNeoNoNoNolololoNoNoNe

[cNoNoNeNe]
cNoNoN e
cNoNoN e
cNoNoN e
[cNoNoNeNe]

o

cNeoNoNoNolololoNoNoNe

[cNoNoNeNe]

o

cNeoNoNoNolololoNoNoNe

[cNoNoNeNe]

o
o
o
o
o

cNeoNoNolNololoNoNoNoNeNe]
cNeoNoNoNolololoNoNoNe
cNeoNoNoNolololoNoNoNe
cNeoNoNoNolololoNoNoNe
cNeoNoNoNolololoNoNoNe
cNeoNoNoNololoNoNoNoNeNe]
cNeoNoNolNololoNoNoNoNelNe]
cNeoNoNoNolololoNoNoNe

[cNoNoNeNe]
[cNoNoNeNe]
[cNoNoNeNe]
[cNoNoNeNe]
[cNoNoNeNe]
[cNoNoNeNe]
[cNoNoNeNe]
[cNoNoNeNe]
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0 0 0O 0OOO OO O OOOO0OO0OTO
0 0 0O 0OOO OO O OOOO0OO0OTO
0 0 0O 0OOO OO O OOOO0OO0OTO
0 0 0O 0OOO OO OOOOO0OTUO0OTO
0 0 0O 0OOO OO OOOOO0OTUO0OTO
0 0 0O 0OOO OO OOOOO0OTUO0OTO
0 0 0O 0OOO OO OOOOO0OTUO0OTO

The computational algorithm works the following way. For each spike of a selected neuron,
NeuroExplorer identifies the images that precede the spike and are within the specified time interval
(between Tmin and Tmax; for example, if Tmin = -0.4 and Tmax = 0, NeuroExplorer will analyze all
the stimuli that were presented up to 400 msec before each spike).

Then, NeuroExplorer calculates the average of the presented stimuli over all the spikes. The result is
a 3-dimensional matrix (with X, Y, and Time dimensions, time axis is divided into bins of the specified
size).

Display option identifies what 2-dimensional view of this matrix is presented:
X vs. Y display shows an average stimulus image for the specified time slice
X vs. Time display shows average X pixels of the stimuli for the specified Y value

Y vs. Time display shows average Y pixels of the stimuli for the specified X value

Reference

Izumi Ohzawa, Gregory C. DeAngelis, and Ralph D. Freeman (1996). Encoding of binocular disparity
by simple cells in the cat's visual cortex. J. Neurophysiol. 75: 1779-1805.
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2.31. Epoch Counts

This analysis is very similar to Perievent Histograms. The only distinction is that, instead of
calculating bin counts for consecutive bins of the same size, Epoch Counts analysis can calculate bin
counts for bins (epochs) of any size. Epochs can be of different lengths and can overlap.

Parameters

Parameter

Description

Reference Type

Specifies if the analysis will use a single or multiple reference events.

Reference Specifies a reference neuron or event (or a group of reference neurons or
events).
Epochs A table of epochs in seconds.

No Selfcount

An option not to count reference events if the target event is the same as
the reference event (prevents a histogram to have a huge peak at zero
when calculating PSTH versus itself).

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Int. filter type

Specifies if the analysis will use a single or multiple interval filters.

Interval filter

Specifies the interval filter(s) that will be used to preselect data before
analysis. See also Data Selection Options.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each
epoch) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each
epoch) to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column

Description
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Variable Variable name.

Reference The name of the reference event.
NumRefEvents The number of reference events.

YMin Minimum epoch count for this variable.
YMax Maximum epoch count for this variable.
Filter Length The length of the interval filter.
Algorithm

Let ref[i] be the array of timestamps of the reference event, ts[i] be the spike train (each ts is the
timestamp) and epochs are specified as EpochStart[j], EpochEnd[j].

For each timestamp ref[k]:

1) calculate the distances from this event (or spike) to all the spikes in the spike train:
dli] = ts[i] - ref[k]

2) for each i:

if d[i] is inside the first epoch, increment the counter for the first epoch:

if d[i] >= EpochStart[1] and d[i] < EpochEnd[ 1]
t hen epochcount[1] = epochcount[1l] +1

if d[i] is inside the second epoch, increment the counter for the second epoch:

if d[i] >= EpochStart[2] and d[i] < EpochEnd[ 2]
t hen epochcount[2] = epochcount[2] +1

and so on... .
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2.32. Coherence Analysis
Coherence is a measure of the degree of relationship, as a function of frequency, between two time

series.
Parameters
Parameter Description
Reference Specifies a reference variable.
Max. Freq. Frequency maximum (Hz).

Number of Fr. Values

Number of frequency values.

Window Overlap

Percent of window overlaps when calculating FFTs.

Show Freq. From

An option to show a subset of frequencies. Specifies minimum frequency
to be displayed.

Show Freq. To

An option to show a subset of frequencies. Specifies maximum frequency
to be displayed.

Calculate

Specifies whether coherence values or coherence phases are calculated.

Confidence Level (%)

Confidence level (percent) for the coherence values. See Confidence
Level Calculation below for details.

Draw confidence level

An option to draw the confidence level. Confidence level is not drawn if
coherence phases are specified in Calculate parameter.

Conf. line style

Line style for drawing confidence level.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter that will be used to preselect data before
analysis. See also Data Selection Options.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each
frequency bin) to the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a center of each
frequency bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each
frequency bin) to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.
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TopLeft Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results
The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
Y Min Y axis minimum.
Y Max Y axis maximum.
Spikes The number of spikes used (for neurons or events).
Rate Hist Bin Bin size of the rate histograms used for the calculations (for neurons or

events).

Filter Length The length of the interval filter.
Mean Freq. Mean firing rate (for neurons or events).
Confidence Level Confidence level for the coherence values.
Algorithm

NeuroExplorer uses rate histograms to estimate the power spectra of the spike trains. The
parameters of rate histograms are calculated using the following formulas:

Bin = 1./(2.* Maximum_Frequency )
Number_of Bins = 2* Number_of Frequency_Values

For two variables X (reference) and Y (target) the following entities are calculated. The time intervals
of length Bin*NumberOfBins with specified overlaps are defined. For each interval, rate histograms
are calculated and detrended, Hanning window is applied and FFTs are calculated. Then, individual
and cross-densities are calculated:

Pxx = FFT(X)*Conj(FFT(X)),

Pyy = FFT(Y)*Conj(FFT(Y))

Pxy = FFT(X)*Conj(FFT(Y)).

Here Conj(z) is a complex conjugate of z. Pxx, Pyy and Pxy values are averaged across all intervals
and coherence values are calculated as

Mean(Pxy)*Mean(Pxy) / (Mean(Pxx)*Mean(Pyy)).

Coherence phase values are calculated as phase of Mean(Pxy).

For continuous variables, if both the reference and the target variables have the same digitizing
frequency, the FFTs of variable values (after detrending and applying Hanning tapering) are
calculated and then resampled to the specified frequency steps. If the reference is a timestamped
variable or two continuous variables have different digitizing rates, the values of continuous variables
are averaged within the specified bins and then FFTs of these averages are calculated.

Calculation of the Confidence Level

Confidence levels are calculated as described in Kattla and Lowery (2010). The confidence level Z is
calculated as
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Z =1 - pow(alpha, 1/(w*L - 1))

where

pow(x,y) returns x to the power of y,
alpha = 1 - Confidence_Level*0.01,

L is the number of overlapped windows

w is the correction due to the Hanning window tapering (see eq. (5) and (6) in Kattla and Lowery
(2010)).

Reference

Kattla S, Lowery MM. Fatigue related changes in electromyographic coherence between synergistic
hand muscles. Exp Brain Res. 2010 Apr;202(1):89-99. Epub 2009 Dec 12. .
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2.33. Spectrogram Analysis

This analysis captures the frequency content of continuous variables or neuronal rate histograms.

Parameters
Parameter Description
Max. Freq. Maximum frequency for the spectrograms. If at least one continuous

variable is selected, the value of the Maximum Frequency parameter is set
as 0.5*Digitizing frequency of the first selected continuous variable. All
continuous variables selected for this analysis should have the same
digitizing rate.

Number of Fr. Values

Number of frequency values.

Normalization

Spectrum units (Raw PSD (Power Spectral Density), Log of PSD).

Start Start of the first window.
Shift How much sliding window is shifted each time.
Number of Shifts total number of sliding windows.

Show Freq. From

An option to show a subset of frequencies. Specifies minimum frequency
to be displayed.

Show Freq. To

An option to show a subset of frequencies. Specifies maximum frequency
to be displayed.

X Axis

Allows to specify what values are shown in the sliding window X axis.
There are two options: Start of Window and Center of Window.

Suppose your data has the strongest spectral value at 50 seconds. This
means that the window that has 50 seconds as its center will show the
highest spectrum values. If the window width is 20 seconds, it will be the
window [40,60]. If you are using 'Start of window' option, you will see the
peak at 40 instead of 50 seconds. However, with 'Center of window' option,
the peak will be at 50 seconds.

Smooth

Option to smooth the spectrum after the calculation. See Post-Processing
Options for detalils.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each
frequency bin) to the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a center of each
frequency bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each
frequency bin) to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.
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Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column

Description

Variable

Variable name.

Y Min

Y axis minimum.

Y Max

Y axis maximum.

Color Scale Min

Color scale minimum.

Color Scale Max

Color scale maximum.

Max Frequency Used

Maximum frequency of the FFTs used.

Rate Histogram Bin

Rate histogram bin size in seconds (if used).

Window width FFT window width (seconds).
Actual shift Actual window shift used in analysis.
Algorithm

The power spectrum is calculated for the specified number ( Number of Shifts ) of windows. For

each window:

Normalization

If Normalization is Raw PSD, the power spectrum is normalized so that the sum of all the spectrum
values equals to the mean squared value of the Signal.

If Normalization is Log of PSD, the power spectrum is calculated using the formula:

power spectrunii] =

10. *1 ogl0(raw spectrunii])
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2.34. Perievent Spectrograms

This analysis captures the frequency content of continuous variables or neuronal rate histograms in
the time windows around reference events.

Parameters
Parameter Description
Reference Reference event.
Max. Freq. Maximum frequency for the spectrograms. If at least one continuous

variable is selected, the value of the Maximum Frequency parameter is set
as 0.5*Digitizing frequency of the first selected continuous variable. All
continuous variables selected for this analysis should have the same
digitizing rate.

Number of Fr. Values

Number of frequency values.

Normalization

Spectrum units (Raw PSD (Power Spectral Density), Log of PSD).

Start Start of the first window (relative to the reference event).
Shift How much sliding window is shifted each time.
Number of Shifts total number of sliding windows.

Show Freq. From

An option to show a subset of frequencies. Specifies minimum frequency
to be displayed.

Show Freg. To

An option to show a subset of frequencies. Specifies maximum frequency
to be displayed.

X Axis

Allows to specify what values are shown in the sliding window X axis.
There are two options: Start of Window and Center of Window.

Suppose your data has the strongest spectral value at 50 seconds. This
means that the window that has 50 seconds as its center will show the
highest spectrum values. If the window width is 20 seconds, it will be the
window [40,60]. If you are using 'Start of window' option, you will see the
peak at 40 instead of 50 seconds. However, with 'Center of window' option,
the peak will be at 50 seconds.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter that will be used to preselect data before
analysis. See also Data Selection Options.

Smooth

Option to smooth the spectrum after the calculation. See Post-Processing
Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each
frequency bin) to the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a center of each
frequency bin) to the matrix of numerical results.
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Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each
frequency bin) to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, A1
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
Y Min Y axis minimum.
Y Max Y axis maximum.

Color Scale Min

Color scale minimum.

Color Scale Max

Color scale maximum.

Max Frequency Used

Maximum frequency of the FFTs used.

Rate Histogram Bin

Rate histogram bin size in seconds (if used).

Number of Ref. Events

Number of reference events.

Window width

FFT window width (seconds).

Actual shift

Actual window shift used in analysis.

Number of Bins In Shift

Number of rate histogram bins in shift (if rate histograms were used).

Algorithm

For each selected variable, this analysis calculates multiple spectrograms that start at the specified
time after each occurrence of the Reference event. These spectrograms are then averaged over all
the reference events. Spectrogram calculation algorithm is described in Spectrogram Analysis.
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2.35. Joint ISI Distribution

For each spike, a point is calculated where the X coordinate of the point is the current interspike
interval and Y coordinate of the point is the preceding interspike interval. The density of these points

is shown in the graph.

Parameters
Parameter Description
Min Interval Time axis minimum in seconds.
Max Interval Time axis maximum in seconds
Bin Bin size in seconds.

Log Axis Scale

An option to use Log10 axis scales.

Matrix Scale

Matrix color scale.

Smooth Matrix

An option to smooth matrix after calculation.

Smooth Radius

Radius of the smooth filter (in bins).

Smooth Colors

An option to smooth colors using bicubic splines.

Log Color Scale

An option to use Logl10 color scale.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter that will be used to preselect data before
analysis. See also Data Selection Options.

Add to Results / Bin left

An option to add an additional vector (containing a left edge of each bin) to
the matrix of numerical results.

Add to Results / Bin
middle

An option to add an additional vector (containing a middle point of each
bin) to the matrix of numerical results.

Add to Results / Bin
right

An option to add an additional vector (containing a right edge of each bin)
to the matrix of numerical results.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.

Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.
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Summary of Numerical Results
The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Y axis minimum.
YMax Y axis maximum.
Color Scale Min Color scale minimum.
Color Scale Max Color scale maximum.
Algorithm

If Use Log Bins and Axes option is not selected:

Matrix of binCounts[x,y] is created. Each element of the matrix is initialized as zero.

For each spike that occurred at time {[i], the following values are calculated:

Interval | =t[i] - t[i-1]

binX = (Interval | — Mnlnterval)/Bin
Interval | Plus 1 = t[i+1] - t[i]

binY = (Interval | _Plus_1 — Mnlnterval)/Bin

Then, the corresponding bin count is incremented:
bi nCount s[ bi nX, binY] = binCounts[binX, binY] + 1

The graph shows binCounts matrix values using color scale.

If Use Log Bins and Axes option is selected:

The i-th bin (i=1,2,...) on each axis is [IntMin * 10 ~ ((i -1)/D), IntMin * 10 ~ (i/D)), where D is Number
of Bins Per Decade. binX and binY are calculated accordingly:
binX = ( loglO(Interval |I) — loglO(Mninterval) )* NunBi nsPerDecade

Reference
For discussion on using logarithm of interspike intervals, see:

Alan D. Dorval, Probability distributions of the logarithm of inter-spike intervals yield accurate entropy
estimates from small datasets. Journal of Neuroscience Methods 173 (2008) 129-139
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2.36. Autocorrelograms Versus Time

This analysis shows the dynamics of the autocorrelograms over time. It calculates multiple
autocorrelograms using a "sliding window" in time. Each autocorrelogram is shown as a vertical stripe
with colors representing the bin counts. Horizontal axis represents the position of the sliding window

in time.

Parameters

Parameter

Description

XMin AutoCorr

Autocorrelogram time axis minimum in seconds.

XMax AutoCorr

Autocorrelogram time axis maximum in seconds.

Bin AutoCorr

Autocorrelogram bin size in seconds.

Normalization

Histogram units (Counts/Bin, Probability or Spikes/Second). See Algorithm
below.

Start Start of the first sliding window in seconds.
Duration Duration of the sliding window in seconds.
Shift How much sliding window is shifted each time.

Number of shifts

The number of sliding windows to be used.

Matrix Scale

Specifies color scale for drawing matrix.

X Axis (Sliding window
axis alignment)

Allows to specify what values are shown in the sliding window axis. There
are two options: Start of Window and Center of Window.

Suppose your data has the strongest correlation at 50 seconds. This
means that the window that has 50 seconds as its center will show the
highest autocorrelation values. If the window width is 20 seconds, it will be
the window [40,60]. If you are using 'Start of window' option, you will see
the peak at 40 instead of 50 seconds. However, with 'Center of window'
option, the peak will be at 50 seconds.

Smooth

Option to smooth the histogram after the calculation. See Post-Processing
Options for details.

Smooth Filter Width

The width of the smooth filter. See Post-Processing Options for details.

Select Data

If Select Data is From Time Range, only the data from the specified (by
Select Data From and Select Data To parameters) time range will be used
in analysis. See also Data Selection Options.

Select Data From

Start of the time range in seconds.

Select Data To

End of the time range in seconds.

Interval filter

Specifies the interval filter that will be used to preselect data before
analysis. See also Data Selection Options.

Send to Matlab

An option to send the matrix of numerical results to Matlab. See also
Matlab Options.

Matrix Name

Specifies the name of the results matrix in Matlab workspace.

Matlab command

Specifies a Matlab command that is executed after the numerical results
are sent to Matlab.
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Send to Excel

An option to send numerical results or summary of numerical results to
Excel. See also Excel Options.

Sheet Name

The name of the worksheet in Excel where to copy the numerical results.

TopLeft

Specifies the Excel cell where the results are copied. Should be in the form
CR where C is Excel column name, R is the row number. For example, Al
is the top-left cell in the worksheet.

Summary of Numerical Results

The following information is available in the Summary of Numerical Results

Column Description
Variable Variable name.
YMin Y axis minimum.
YMax Y axis maximum.

Color Scale Min

Color scale minimum.

Color Scale Max

Color scale maximum.

Spikes

Number of spikes used.

Algorithm

NeuroExplorer calculates here multiple autocorrelograms (see Autocorrelograms for more information
on how each autocorrelogram is calculated). Each autocorrelogram is calculated for a different

interval (window) in time:

[window_start[i], window_end][i]], i = 1,..., Number of Shifts.

That is, for each autocorrelogram only the timestamps that are within the window are used.

The following rules are used to calculate the windows:

window_start[1] = Start

window_end[1] = Start + Duration
window_start[2] = Start + Shift
window_end[2] = Start + Shift + Duration
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3. Working with Graphics

Graphical analysis results in NeuroExplorer can be adjusted by the user to include custom labels,
lines and arrows. The topics in this section describe the graphics elements, list the attributes that you
can use with them, and show how to customize NeuroExplorer graphics output.

3.1. NeuroExplorer Graphics

NeuroExplorer Graph Window shows the graphs as they will be printed on a page. If you press Zoom
Out button several times, you'll see the whole page with the graphs, header and footer:

NeuroExplorer Graph Window shows one or more graphics objects. The page above has only one
object - a block of graphs. You can add more objects by using Insert menu commands.

For example, to add a label to the NeuroExplorer Graph Window:

* select Insert | Text menu command
¢ click in the Graph window where you want the new label to be placed
¢ edit the label properties in the Text Dialog

Here is the page shown above with an additional Text object ("Crosscorrelograms” label):

Crosscorrelograms.

3.2. Graphics Modes
The standard display of the NeuroExplorer Graph Window shows the graphics in the Page Mode:
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In this mode, you can add, delete and edit page graphics objects, i.e. the graphics elements that you
want to have on the page.

Each graph in the page, however, has its own set of graphics objects. Thus, the default graph usually
contains the text label that displays the variable name (Neuron0O4a in this picture):

MeuronOda

300
200
100

0
0.2 041 0 0.1 0z

To edit the properties of the graphical objects (like the label "Neuron04a" above) that belong to the
graph, you need to switch the Graph Window to the Graph Mode.

Use Graphics | Edit Graphics | Graph Layout Mode and Graphics | Edit Graphics | Page Layout
Mode menu commands to switch the graphics mode in NeuroExplorer. You can also use the
following toolbar buttons to switch the graphics modes:

B &=

The left button will switch the Graph Window to the Page Mode, the right button will switch it to the
Graph Mode.

Here is the typical picture in Graph Mode:

Only one graph is visible in this mode. While in the Graph Mode, you can select, drag, resize and edit
the graphical objects that will appear in every graph.
For example, to move the variable name label to a different position relative to the graph:

¢ Switch to the Graph Mode as described above
* Click on the text label to select it
* Drag the label to a different position:
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¢ Switch back to the Page Mode:

MNeuronOda

MNeuronosh

—DEI.Q -0.1 1] 01 0.2
Time (sec)

Note that the labels of all graphs are now in new positions.

3.3. Positioning the Graphics Objects

Every graphical object in NeuroExplorer has its parent. Thus, the Block of Graphs is a parent of all
the page graphics objects. The Graph is a parent of all the objects inside the graph (X and Y axes,
variable label, etc.).

A position of any graphics object is always specified relative to its parent. When you move or resize
the owner, other objects will move together with their parent.

There are several types of coordinates units that you can use to position the objects.
For X coordinates, NeuroExplorer has the following options:

Graph Width. With these coordinate units, 0.0 corresponds to the left edge of the owner, 1.0
corresponds to the right edge of the parent.

Inches From Left. Here 0.0 corresponds to the left edge of the parent. If you want on object to be 0.3
inches to the left of the parent, specify X as -0.3.

Inches From Right. Here 0.0 corresponds to the right edge of the parent. If you want on object to be
0.3 inches to the right of the parent, specify X as 0.3.

Graph Data. With these coordinate units, X coordinate corresponds to the graph X axis.
For Y coordinates, NeuroExplorer has the following options:

Graph Height. With these coordinate units, 0.0 corresponds to the bottom edge of the parent, 1.0
corresponds to the top edge of the parent.

Inches From Bottom. Here 0.0 corresponds to the bottom edge of the parent. If you want on object
to be 0.3 inches below of the parent, specify Y as -0.3.

Inches From Top. Here 0.0 corresponds to the top edge of the parent. If you want on object to be 0.3
inches above the parent, specify Y as 0.3.

Graph Data. With these coordinate units, Y coordinate corresponds to the graph Y axis.
Use Location tab in the graphics object Edit dialog to specify the object's position:
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Edit Text Element
Properties Locationl

Harizantal

1.05

Coordinate:

This coordinate corresponds to

the |Left * | ofthis object

Yertical

Units: | Graph Size b
Coordinate: |05

This coordinate corresponds to

the |Center | ofthis ohject

X

Width: Height:
oK | Cancel | Help |

Coordinates and alignment options shown in this dialog are for the text label in the following graph:

200
150
100

50

0
-0.2

0.1 0.1 02
This text object is located to the right of the graph, so the X coordinate is 1.05 with the Graph Size

units and horizontal alignment Left.

The object is centered vertically relative to the graph, so its Y coordinate is 0.5 with the Graph Size
units and vertical alignment Center.

3.4. Text Labels

To add a label in the NeuroExplorer Graph Window:

* Select Insert | Text menu command

* Move the mouse pointer to the Graph Window. Note that the cursor changes to the picture of a
hand

® Click in the Graph window where you want the new label to be placed

* Edit the label properties in the displayed Text Dialog

X

Edit Text Element

Froperties lLocation]

Text: | Insert  »
Crientation: |H0rizontal ﬂ
Fant: Arial 8.0 pt Change Fant ...

o]

To specify the font, press Change Font button.

Cancel | Help

Page 121



To specify the exact position of the text object, use the Location page of the dialog. See Positioning
the Graphics Objects for details.

To specify the text of the label, type the text of the label in the Text field.

In many cases there is a need to specify a text that depends on the opened data file, the variable in
the graph, etc. NeuroExplorer uses Template Strings to accomplish this task.

Template String is a string enclosed in brackets (for example, <VarName> ). During the drawing
process, NeuroExplorer tries to find the actual string for each of the template strings. If the actual
string is found, the template string is replaced by the actual string. For example, if the variable used in
the graph is Neuron04a, the <VarName> string in the text object is replaced by Neuron04a.

Insert button in the Text Edit Dialog opens a menu that allows you to insert various Template Strings
into the text object. You can also manually type in the template strings into the text field of the dialog.

Here is the list of available template strings:
<VarName> - replaced by the name of the variable used in a graph. Works in the graph labels only.

<ColVarName> - replaced by the name of the variable used for a column of graphs. Works in the
page labels only when the analysis has a reference variable and the reference type is Table.

<RowVarName> - replaced by the name of the variable used for a row of graphs. Works in the page
labels only when the analysis has a reference variable and the reference type is Table.

<Bin> - replaced by the bin value in seconds.
<BinMS> - replaced by the bin value in milliseconds.

<RefName> - replaced by the name of the reference variable. Works only when the analysis has a
reference variable.

<NumRef> - replaced by the number of reference events. Works only when the analysis has a
reference variable.

<FileName> - replaced with the name of the data file.

<FilePath> - replaced with the full path of the data file.

<Date> - replaced with current date.

<Time> - replaced with current time.

<Smooth> - replaced with one of the three strings "None", "Boxcar" or "Gaussian”, depending of the
current smooth selection. Works with histogram-type analyses only.

<SmoothWidth> - replaced with the smooth filter width. Works with histogram-type analyses only.
<IntFilter> - replaced with the name of the Interval Filter.

<FirstIint> - replaced with the first interval of the Interval Filter (if Interval Filter is specified), or the
interval from O to the end of experiment (if the filter is not specified).

3.5. Lines

To add a line in the NeuroExplorer Graph Window:

* Select Insert | Line menu command

* Move the mouse pointer to the Graph Window. Note that the cursor changes to the picture of a
hand

* Click in the Graph window where you want the new line to start and keep the left mouse button
down

* Drag the mouse pointer to the place where you want the new line to end

* Release mouse button
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To edit the properties of the line, double-click at the line. The following dialog will be displayed:

Line Edit X

Froperties lLocation]

Style: Arrow style:
- —_—
----------- — -
.. _— e
Thickness: 05 Arrow Size: 10
(pts) (pts)
Color: -

oK | Cancel | Help |

Line thickness and the size of the arrow are specified in points (1/72th of the inch).

To specify the exact position of the line, use the Location page of the dialog. See Positioning the
Graphics Objects for details.

3.6. Rectangles
To add a rectangle in the NeuroExplorer Graph Window:
* Select Insert | Rectangle menu command
* Move mouse pointer to the Graph Window. Note that the cursor changes to the picture of a hand
* Click in the Graph window where you want to position the top-left corner of the new rectangle
and keep the left mouse button down
* Drag the mouse pointer to the place where you want to position the bottom-right corner of the
new rectangle
* Release mouse button

To edit the properties of the rectangle, double-click anywhere in the rectangle and specify rectangle
parameters in Rectangle Properties dialog.

To specify the exact position of the rectangle, use the Location page of the dialog. See Positioning
the Graphics Objects for details.
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4. Working with 3D Graphics

NeuroExplorer 3D Graphics Module adds high quality 3D graphics to NeuroExplorer. It was always
possible before to export the analysis results from NeuroExplorer to Matlab and then create the 3D
graphs in Matlab. However, it would require a considerable amount of time and effort to create the
properly labeled 3D graph in Matlab. With the NeuroExplorer 3D Module installed, a single click of a
button will display in NeuroExplorer a highly customizable and properly labeled 3D graph.

You can easily change dozens of graph parameters and options using the Properties Window or
dialogs. You can even rotate the graph with the mouse in all 3 dimensions.

As with the NeuroExplorer Analysis Templates, any set or 3D graph parameters can be saved as a
template. For example, you may save one set of color preferences for slide presentations and
another set of colors for printed materials.

NeuroExplorer 3D Module also enables you to display a "movie" of the concurrent activity of a
neuronal network. You can specify a position of each recorded neuron in a plane and then display the
animation of the activity of the neurons over time.

Here is an example of a 3D graph in NeuroExplorer. Multiple perievent histograms are shown side-
by-side in 3 dimensions:

Perievent Histograms, reference = Event04, bin = 200 ms

1608
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4.1. Viewing Multiple Histograms in 3D
To view a set of histograms in 3 dimensions:

* Calculate the histograms by applying any of the histogram analyses (Rate Histograms,
Interspike Interval Histograms, Auto- and Cross-correlograms, Perievent Histograms, etc.)
® Select 3D | View Histograms in 3D menu command.

NeuroExplorer will open the 3D Viewer window and all the histograms in the NeuroExplorer graphics
view will be shown in a 3D graph:

Perievent Histograms, reference = Event04, bin = 200 ms

Note that all the histograms are shown in the same scale. However, neurons often have very different
firing rates so that the histograms for the slow firing neurons may be displayed as having almost zero
values.

If you would like to view the variations of the histograms around their respective means, you can use
a separate menu command, 3D | View Histogram Variations in 3D. This option will allow you to
view the z-scores of histograms instead of the raw histogram values. z-score is calculated as:

z = (histogram_value - histogram_mean)/histogram_standard_deviation

Here is the same set of histograms as above shown using 3D | View Histogram Variations in 3D
menu command (the graph type is also changed from 'Stripes' to 'Walls"):

Perievent Histograms, referen Event04, bin = 200 ms

For more information on 3D Viewer options and parameters, see 3D Graphics Parameters.
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4.2. 3D Graphics Parameters

3D Template - allows you to choose the 3D Template. When you start using 3D Module, only one 3D
Template, Default is available. You can add templates by saving any set of 3D graphics parameters
as a new template (to do this, use 3DView | Save As New 3D Template menu command).

Graph Type - allows you to choose the graph type.

Draw Lines - an option to draw mesh or contour lines.

Z Color Scale - an option to use color scale in the graph.

Light - an option to use lighting effects in the graph.

Smooth - an option to smooth the graph using a 2D Gaussian filter.
Smooth Radius - smooth filter radius in mesh points.

Z Min, Z Max - overwritable minimum and maximum of the Z Axis.

Distance From Camera - this parameter determines the size of the graph in the window. The
distance should be between 1 and 10.

Draw Labels - an option to draw axes labels.

Title - 3D graph title.

Title Font Size, Label Font Size - font sizes relative to the 3D graph "cube" size.
Light X, Y, Z - position of the light source.
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4.3. Viewing the Neuronal Activity "Movie"
To view a 'movie' of neuronal activity:
* Open the data file.

Next, you need to specify the positions of neurons. Neuron positions are saved in a NeuroExplorer
data file, so you only need to do this once.

* Press Positions button in the Variables sheet of the Data View:

MY neurcExplorer - [TestDataFilet.nex: Data] :Lg.
{ Fle Edt \iew Analyss Results Graphics Script Templte 30View Matiab Markers Onine Window Help -8 X
N = IV IR TR N Y Y e Ry R RO K= e S N | Ja A A |
Fles ?x P TestDataFile1.nex P4 TestDataFiel.nex:1 | Gratlaa.nex | PN TestDataFie2.ne 4 * *| Analyses * Xy
s | | | [ | B IS versus Time all=
= 3 Datawave ~ File Comment: Nex Test File & Poncare Maps :
5 £ Dumps Duration 12636 File Size(MB) 1557 L synchrony versus Time
[y 1000.4CT Fraquency{Hz) 40000 MNeurons [ 1 Trial Bin Counts
= 1000.dat Events [ Pop. Vectors: (] i Power Spectral
= . i . Densities o
[ 5C0322A.ACT Markers L] Waves: U] i =
= 988302_tetr.cut - L 8  Cont Vars s Burstanayss |
= _bad_cont_ES6_06 Hew Vanables [ Hew Intervals |[__New Vectors % ¥ Principal Component
& repeat o Variable T-stamps/Count --, T Analysis
3 _repeat_tsE48-061! | — '
=D A3SMAY7.Zp N FS—T TR >0 >0 1 Perievent Hist. vs. Time
= A36S5_32.0 L =] LT 18882 3634 &£ Corr. with Cont.
= A3BS5_32.0UT 2 = Neuron05b 13514 25601 Variables
= A4321022.cut 3 =] Neuron0S¢ 3053 0.588 1 Regularity Analyss
3 A83_L.cut a Neuron05b 2357 0.454 i Phace Cel Analyss
=) AB9_1.zip 5 MNeuron06d 3807 0733 . Reverse Correlation
[P 4011103.nex 5 Neuran0Ta 3824 0736 1« Epoch Counts
g Aex-01.cut w 7 F Event(4 862 0.166 s =
<] > 8] 0 Event0s 752 0445 1 Coherence Analyss (v
) 9 [m] Event06 385 0.074 Variables 2 x
operties ax L
PL = 0 = n 10 3 FrameEnd 105 0.020 Show in Available:
tew Num. Res. | Apply (FS) |~ |i— O FrameStan 105 0.020 Al
12 [l SyncForContChan01 364 0.070
13 Fl AlIFile 1x2 0.000
1 Fl Frame 105x2 0.020 AllFile [1x2] & || NeuronD4a [18¢
15 =] Neuron(4a_bursts 172 0.003 ContChanne NeuronSb [13%
16 B Neuron05b_bursts 93x2 0.018 ContChflnne Neurond5c [305_
7 @] Neuron0Sc_bursts 2 0.002 ESSns [in g resuosteh [234
18 Fl NeuronDEb_bursts 1%2 0.000 Ez::gz g; :s:;::gg: {fg
1 m Neuron06d bursts 82 0002 |¥/| | Frame [105 i
4 | ¥ |\ Variables .): Timestamps E Inteﬂ < > FrameEnd [
FramesStart
Explore % | Heurono4a_
| Neuron05hb_
reac) ] r 1 0.01 Neuron05c_
Max Int. (sec) v | | Set Min/Max J Neuron0b,
[ 01 [ o1 NeuronD6d_
Neuron07a_| »
~ | |Max End int. » | | Set Min/Max < .ol gl | | >
For Help, press F1 X: Y: Template: None

* Specify the positions of neurons in the Positions Dialog Box. NeuroExplorer assumes that all the
neurons are located on a plane with X and Y coordinates ranging from O to 100:

® Select 3D | Activity Animation menu command.
* Use the buttons in the Properties Panel to start and stop the animation.

You can save animation to an AVI file. To do this, press "Save Animation" button in the control panel:
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|NeuroE:plorer - [TestDataFile1.nex: 3D Viewer]
: Fle Edt View Analyss Results Graphics Script Template 30DView Mathb Markers Onlne Window Help
DA & B = R 20 O | 2 30 | ) ) A x| 2 '.?5_

=JOE3

-5 X

Fles

® X nex M TestDataFiel.nex:1 M Gratlaanex [P TestDataFie2.nex MY Tes!

k)
+ 3 CED Spke 2 -
+ 3 Cortex
+ () Cyberkinetics
+ 3 Datawave
# (2 InstruTech
# (3 Multichannel Systems
# ) Neuralynx
# (3 Panasonic
# (0 Plexon
# (3 RC Electronics

MNeuronal Activity, TestDataFile1.nex

27 zac

<

# TEAC
3 TestNata

b4

w

Properties

Command
Command
Command
Command
Reference

Data Type

Start (sec)

Bin (sec)

Shift (sec)
Numnber of Shifts
Time Smooth
Time Sm. Width
Matroe NX
Matrie NY
MNeuron Size
Loop

Adjust Graphics
AWV File

}x
Apply (F5)
L Start, J
Fause
Stop
Step
None
Bin Counts

20 Explore

—= .| Max Int. (sec) b

(CGraphics Pars

Set Min/Max

T

Max End Int.

For Help, press F1

w| | set MinjMax

0.01

tDataFie2.nex:? [l 1" *

Tey

You may want to change the 3D graph properties to get the smooth surface shown above. To change
the graph properties, right-click in the 3D Viewer window and select Graphics Parameters menu
command. Select Surface plot type and enable Gaussian Smoothing.

For more information on 3D Viewer options and parameters, see 3D Graphics Parameters.

For more information on Activity Animation options and parameters, see Activity Animation
Parameters.
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4.4. Activity Animation Parameters

Animation Template - allows you to choose the Animation Template. When you start using 3D
Module, only one Animation Template, Default is available. You can add templates by saving any set
of Animation parameters as a new template (to do this, use 3DView | Save As New Animation
Template menu command).

Reference - if this parameter is None, NeuroExplorer shows the rate histograms-based animation
(that is, neuronal activity in real time). If this parameter is not None, NeuroExplorer calculates the
perievent histograms for the specified reference and shows neural network activity around the
specified event.

NeuroExplorer uses a sliding window to calculate the firing rates of the neurons. The window has the
width equal to the Bin. The first window begins at Start time. The second window begins at
Start+Shift and ends at Start+Shift+Bin, etc. For each of the windows, the number of spikes that
each neuron has inside this window is calculated. Then for each neuron the point (X_position,
Y_position, Spike_Count) is shown in a 3D graph.

Start - beginning of the first sliding window.

Bin - width of the sliding window.

Shift - sliding window shift.

Number of shifts - number of windows (frames).

Time Smooth - allows you to enable or disable time smoothing of the spike counts.

Time Smooth Width - sigma of the Gaussian filter used for smoothing over time. See Post-
Processing Options for more information about smoothing the histograms.

Matrix NX - the number of points in the mesh in X direction.
Matrix NY - the number of points in the mesh in Y direction.
Neuron Size - the size of the square (in mesh points) that represents a single neuron.

Loop - an option to show the animation in a "loop" mode (after all the frames are shown, animation
goes back to the first frame and starts again).
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5. Programming with NexScript

NeuroExplorer has a powerful scripting language (NexScript) resembling the Matlab language. To
create a script, select the Script | New Script menu command. To open existing script, double-click
at the script name in the Scripts View. NeuroExplorer will open NexScript editor:

Functions Editor
Window
pt - Burst Statistics.nsc = I:Iﬁ
i Fle Ei View Script Jooks Window Help
iD@FENy BB oo 8IS T ST N
Functions N »Ax Burst nsc 1=
# Open/Close Fies /[ 1 doc = GetActiveDoc
# Document Properties 2 |neurons = Getva , “neuron™}
h 3
= Document Varibles 4 Trace("Neuron bursts numspikesInBurst peakFrequency™)
GetvarCount 5 for i=1 to nneurons
GetVarName 6 , “neuron™)
GetvarspkeCount z 4 il H{L T )
Get\ar 9 % d corresponding burst interval variable
GetVarByName i?
gl 12 ! Tatistics
NewlntEvent 13 sumspikes = 0.
NewContVar 14 sumpeakfr = 0,
" 15 for j = 1 to nb
NewPop\ector 16 firstspike = GetFirstGE(neuron, b[j,1])
SetNeuronType 17 lastspike = GetFirstGE(neuron, b[j,21)
DeleteVar 18 sumspikes = sumspikes + lastspike - firstspike + 1
Delete 19 maxfr = 0.
20 for k = firstspike+l to lastspike
® Selection 21 interval = neuren[k] - neuron[k-1]
= Properties of Variables 22 maxfr = max({maxfr, 1./interval)
23 end
® Analyss it 24 sumpeakfr = sumpeakfr + maxfr
GetVarByName(doc, strmame): 25 end
retumns the reference to 26 if nb > 0
the wvariable which has the name 27 Trace(GetVarName(doc, 1, “"neuron™), nb, sumspikes/nb, sumpeakfr/nb)
strmame 28 end
29 end
30
31
< | >
Output -0 x
Neuron bursts numspikesInBurst peakFrequency
NeuronO4a 17 4.2352941176 156.7554570754
Neuron05b 93 7.4946236559 579.5832538814
NeuronO5¢c 8 4.25 186.1823885707
NeuronO6b 1 4 167.3640167354
NeuronO6d 8 6 443.0448058889
NeuronO7a 68 75852353 657.3992595845
For Help, press F¥ /|
Output
Panel

NexScript editor has two docked panels: Functions Panel and Output Panel. In the Functions Panel,
you cal click at the function name to display function description. You can also double-click at the
function name to insert the function into the script. The Output Panel displays compiler messages and
debug output (generated using Trace function).

Scripts

Each script is a text file that has an extension .nsc. Scripts are usually saved in Windows Application
Data directory:

C:\Documents and Settings\All Users\Application Data\Nex Technologies\NeuroExplorern\Scripts
(when running under Windows XP), or

C:\Program Data\Nex Technologies\NeuroExplorer\Scripts (when running under Vista or Windows 7).

Note that you can create subfolders in the scripts folder. The scripts tree shown in the Scripts View is
a copy of the scripts directory specified above. You can create subfolders in your scripts directory and
then NeuroExplorer will allow you to navigate through the scripts directory tree within the Scripts
View.

Lines and Comments

Each line of the script may contain only one statement, for example:
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X =0

If the statement is very long, you can use the line continuation symbol (backslash \) to indicate that
the next line contains the continuation of the current line. For example, instead of:
Di al og(doc, "D:\Plexon\data\nydata\*.plx", "Filter", "string")

you can write:

Di al og(doc, "D:\Plexon\data\nydata\*. plx",\
"Filter"", "string")

The percent symbol (%) marks the beginning of a comment, for example:
%this is a cooment |ine

X =0 %this is also a comment
Variables and Expressions

NexScript supports numeric variables and standard expressions:
Xmean = (xmax - xmn)/2.

strings:

name = "SPK" + "01"

You can also query and modify file variables (spike trains, intervals, continuous variables, etc.).
See Variables and Expressions to learn more about the basics of NexScript.

Flow Control

for loops, while loops and if ... else constructs can be used for flow control:

imx =0
doc = Get ActiveDocunent ()
for i =2ton
interval = doc. SPKOla[i] - doc.SPKOla[i-1]
if interval > inax
i mx = interval
end
end

See Flow Control for more information.

Functions

NexScript offers more than 140 functions that allow you to edit data, open and close files, perform
analyses, save the results and send results to Matlab of Excel. See Functions for more information.
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5.1. Script Variables

Variable Names

The variable name in NexScript should begin with a letter and contain only letters, digits and the
underscore sign.

The following names are valid:
Neur on01 Bar _press Nr_la SPKO2b

These variable names cannot be used in NexScript:
2Neur on Bar - press

The variables from the opened data file can be accessed using the prefix specifying the document.
For example, the spike train SPK01a from the active document can be addressed as:
doc. SPKO1a

where doc is a reference to the document. You can get this reference by calling GetActiveDocument
or calling OpenDocument.

An alternative way to access file variable is by getting a reference to the variable:
SPKOla = Get Var ByNanme(doc, "SPKOla")

See Also File Variables

Variable Types

NexScript supports numeric variables:
xmean = (xmax - xmin)/2.

and strings:

nane = "SPK" + "01"

A variable can also be a reference to the existing variable in the file:
neuronl = GetVar(doc, 1, "neuron")

or a reference to the opened document:
doc = Cet ActiveDocunent ()

A variable type can be changed if the right-hand side of the assignment has a different type. For
example:

0.005 % x nowis a nuneric variable
"SPK" % after this statenment, x is a string

X
X

Global Variables

A variable can be declared global so that it can be accessed from several scripts:
d obal nane

Global statements should be placed at the beginning of the script.

See Also File Variables
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5.2. File Variables

The variables from the opened data file can be accessed using the prefix specifying the document.
For example, the spike train SPK01a from the active document can be addressed as:
doc. SPKOla

where doc is a reference to the document. You can get this reference by calling GetActiveDocument
or calling OpenDocument.

An alternative way to access a file variable is by getting a reference to the variable:
spi keTrai n = CGet Var ByNanme(doc, "SPKOla")

Yet another way to access a file variable is by getting a reference to the variable via doc["VarName"]
notation:

spi keTrai nA = doc[ " SPKO1la"]
name = "SPKO1b"
spi keTrai nB = doc[ nane]

Access to the Data in File Variables

Timestamped Variables

You can access the timestamp value by specifying the timestamp index (1-based, i.e. the first
timestamp has index 1) in square brackets:

doc = Get Acti veDocunent ()

% first option: use doc.VarNanme notation

ti mestanp = doc. SPKO1a[ 3]

% second option: get variable by nane and then use the variable directly
spi keTrain = Cet Var ByNane(doc, "SPK0la")

ti mestanp = spi keTrai n[ 3]

%third option: get variable using doc["VarNane"] notation and then use the
variable directly

spi keTrai n1 = doc[" SPKOl1la"]

ti mestanp = spi keTrai nl[ 3]

You can assign a new value for any timestamp in the current file. For example, to assign the value
0.5 (sec) to the third timestamp of the variable SPKO1a, you can use this script:

doc = Cet ActiveDocumnent ()

doc. SPKO1a[3] = 0.5

You can also add timestamps to a variable using NexScript functions. See Properties of Variables
and Adding Data to Variables for details.

Interval Variables

IntVar[i,1] gives you read/write access to the start of the i-th interval, IntVar[i,2] gives you read/write
access to the end of the i-th interval.

For example, to assign the value 27.5 seconds to the end of the first interval of interval variable
Frame, you would use this script:

doc = Get Acti veDocunent ()
doc. Frane[ 1,2] = 27.5

You can also add intervals to an interval variable using NexScript functions. See Properties of
Variables and Adding Data to Variables for details.

Continuous Variables
ContVarli,1] gives you read-only access to the timestamp of the i-th data point.
ContVarli,2] gives you read-write access to the value of the i-th data point.
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For example, the following script prints the timestamp and the value of the fifth data point in variable
ContChannel01:
Trace("ts = ", doc. Cont Channel 01[ 5, 1], "value =" ,doc. Cont Channel 01[5, 2])

The following script line assigns the value of 100 to the fifth data point:
doc. Cont Channel 01[ 5, 2] = 100.

You can add new data points to a continuous variable using NexScript functions. See Properties of
Variables and Adding Data to Variables for details.

Marker Variables
MarkerVar[i,1] gives you read-only access to the timestamp of the i-th marker.

MarkerVar[i,2] gives you read-only access to the value of the first field of the i-th marker. Note that
marker field values are stored as strings, so you will need to use StrToNum() function to convert
these values to numbers.

For example, the following script prints the timestamp and the first field value of the fifth marker in
variable Strobed:
Trace("ts =", doc. Strobed[5, 1], "marker value =" ,doc. Strobed[5, 2])

Operations on Variables

Many operations on data variables are available via Edit | Operations on Data Variables menu
command. This menu command opens Operations dialog:

Operations on Variables R|
Shift (sec)
Operation First Operand Min Max Result name
Sync “ | |NeuronO4a [18882] A4 -0.01 0.01 sync0405

Second Operand
Neuron05h [13514] v

Run the operation | Result of Sync: created event sync0405 with count 1391

Sync operation creates a temporary interval around each timestamp of the Second Operand. For each timestamp the
interval is [fimestamp+ShiftMin, timestamp+5ShiftMax] (with both ends of the interval included). All the timestamps of the First
Operand, that are in those intervals, are copied to the Result.

Second Operand | | | | |

Intervals (Min= -0.1, Max= 0.1) —_ — — —

First Operand

|
Result |

400 msec
Operations Performed:
doc = GetActiveDocument()
doc.sync0405 = Sync(doc.Neuron04a, doc.Neuron0Sb, -0.01, 0.01)
Save the list of operations as a NexScript file... Close ] I Cancel

The operation is specified in the top left corner of the dialog. When you select an operation, an
operation description is shown in the central panel of the dialog. When you press Run the Operation
button, the specified operation is performed and a script line is added to the 'Operations Performed'
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window at the bottom of the dialog. You can save the list of operations in a NexScript file if you press
the "Save.." button.

See Also Properties of Variables and Adding Data to Variables
See Also Document Variables and Adding New Variables

See Also Operations on Document Variables

5.3. Expressions

Standard algebraic expressions are supported:
Xmean = (xmax - xmn)/2.

Addition operation can also be applied to the strings:
nanme = "SPK" + "01"

Logical expressions may be used in if and while statements:
X =2

if x >= 2
Trace("x is greater or equal to 2")
End

if x >2
Trace("x > 2")
End

if x <=2
Trace("x <= 2")
end

if x ==
Trace("x equals 2")
end

if x <> 1
Trace("x is not equal to 1")
end

Logical expressions may be combined using logical AND (&) or logical OR (|) operators:
if (x >= 2) & (y <4)

Trace("x <=2 and y <4")
end

if (x >=2) | (y <4)

Trace("x <=2 or y <4")
end
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5.4. Flow Control

Loops
NexScript supports two types of loops: for loops and while loops.

for loop has the following syntax:

for variable = expression to expression
statenents ...
end

Example:

for i =1 to 10
Sel ect Var (doc, i, "neuron")
end

while loop has the following syntax:

whi | e | ogi cal _expression
statenents ...
end

Example:

i =1

while i < 10
Sel ect Var (doc, i, "neuron")
i =1 +1

end

break

break statement causes an immediate exit from the loop.

The following loop

for i =1to 10
Trace(i)
if i ==

br eak
end

end

will produce output: 12345

continue
continue statement returns to the loop’s beginning skipping the statements that follow it.
The following loop
for i =1to5
if i =3
conti nue
end

Trace(i)
end

will produce output: 1245

return

return statement causes an immediate exit from the script.
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Conditional operators

Operator if has the following syntax:
if |ogical expression statenents ..

or

if logical _expression statenents ..
end

Example

end

el se statenents ...

% select a variable if it has at |est one spike

% ot herwi se, desel ect the variabl e

i f GetVarCount(doc, i, "neuron") >0
Sel ect Var (doc, i, "neuron")

el se
Desel ect Var (doc, i, "neuron")

end
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5.5. Functions

The following function categories are available in NexScript

Category

Description

File Read and Write Functions

Functions to read data and text files, save data and results.

Document Properties

Functions to access general document properties such as file
name and comment.

Document Variables and Adding
New Variables

Functions to get the number of spike trains, etc. in the
document; to get variable by name; to add new variables to the
document.

Selecting Document Variables

Functions to select variables for analysis.

Properties of Variables and
Adding Data to Variables

Functions to get the number of timestamps and data points and
add timestamps and data points.

Analysis Functions

Functions to run analysis templates, modify templates, print
results.

Numerical Results Functions

Functions to query and save numerical results.

Operations on Document
Variables

Functions to modify existing variables (for example, frequency
filter) and to run calculations based on the variables (for
example, find synchronous spikes).

Matlab Functions

Functions to send data and results to Matlab and to read data
from Matlab.

Excel Functions

Functions to send data and results to Excel.

Power Point Functions

Functions to send graphical results to Power Point.

Running Script Functions

Functions to run another script or to pause script.

Math Functions

Various math functions (random numbers, bitwise operations,
square root, etc.).

String Functions

Functions related to stings (search in string, substrings, convert
numbers to strings, etc.).

Debug Functions

Functions that are helpful in debugging (for example, print script
variables).

See Also

Introduction to NexScript Programming
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5.5.1. File Read and Write Functions
The following file read and write functions are available in NexScript

Function

Description

GetFileCount

Returns the number of files that match the specified file filter.

GetFileName

Returns the file name for the specified index after GetFileCount()
was called.

OpenFile Opens text file using the specified mode, returns file ID.
CloseFile Closes the file.

ReadLine Reads a line from the specified text file.

WriteLine Writes a line of text to the specified file.

OpenDocument Opens a data file with the specified path.

NewDocument Opens a new document (data file) with the specified timestamp

frequency.

CloseDocument

Closes the specified document.

SaveDocument

Saves the specified document.

SaveDocumentAs

Saves the specified document in a file with the specified file
path.

SaveNumResults

Saves the numerical results to a text file with the specified name.

SaveNumSummary

Saves the summary of numerical results to a text file with the
specified name.

SaveAsTextFile

Saves the document in the text file with the specified file name.

MergeFiles Merges the specified files, returns the reference to the merged
file.

ReadBinary Reads binary value of a specified type.

FileSeek Repositions file pointer by the specified offset.

SelectFile Returns the path of the file selected in File Open dialog.

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.1. GetFileCount Function

GetFileCount Function

Returns the number of files that match the file filter.

Syntax

double GetFileCount(string fileFilter)

Parameters

Parameter Type Description

fileFilter string File filter specification. Can contain wildcards (*). For
example, to get all .nex files in folder C:\data\, use
filter "C:\data\*.nex".

Returns

Returns the number of files that match file filter.

Comments
None

Usage

NexScript

% repeat analysis for all .nex files in the folder
filefilter = "C \Data\*. nex"
n = GetFileCount(filefilter)
for i=1ton
nane = GetFil eName(i)
doc = OpenDocunent ( nane)
if doc >0
% run the analysis, print results and close the file
Appl yTenpl at e(doc, "Interspike Interval Histograns")
Pri nt G aphi cs(doc)
O oseDocunent (doc)
end
end

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.2. GetFileName Function

GetFileName Function
Returns the file name for the specified index after GetFileCount() was called.

Syntax
GetFileName(double index)
Parameters
Parameter Type Description
index double Index of the file in the file list created by the last call
to GetFileCount.
Returns

Returns the file name (the full path of the file) for the specified index after GetFileCount() was called.

Comments
None

Usage

NexScript

% repeat analysis for all .nex files in the folder
filefilter = "C \Data\*. nex"
n = GetFileCount(filefilter)
for i=1ton
nane = GetFil eName(i)
doc = OpenDocunent ( nane)
if doc >0
% run the analysis, print results and close the file
Appl yTenpl at e(doc, "Interspike Interval Histograns")
Pri nt G- aphi cs(doc)
O oseDocunent (doc)
end
end

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.3. OpenFile Function

OpenFile Function
Opens text file using the specified mode, returns file ID.

Syntax
double OpenFile(string filePath, string mode)
Parameters
Parameter Type Description
filePath string Full path of the file.
mode string File open mode. Can be either "r", "rt" (read), "w" or
"wt" (write) or "a" or "at" (append).
Returns

Returns file ID.

Comments
None
Usage
NexScript
% open a file in read node
file = QpenFile("C. \Data\paraneters.txt", "r")
%read all the lines in the file and print them
if file>0
line ="" %nmake line a string variable

whi | e ReadLine(file, line) >0
Trace(line)
end
CloseFile(file)
end
See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.4. CloseFile Function

CloseFile Function
Closes the specified file.

Syntax
CloseFile(filelD)

Parameters

Parameter Type

Description

filelID double

File ID received from OpenFile function.

Returns

None

Comments
None

Usage

NexScript

% open a file in read node

file = OpenFile("C: \Data\paraneters.txt", "r")
%read all the lines in the file and print them

if file>0

line =" " %nake line a string variable

whil e ReadLi ne(file, line) >0

Trace(line)
end
Cl oseFile(file)
end
See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.5. ReadLine Function

ReadLine Function
Reads a line from the text file.

Syntax
double ReadLine(filelD, string lineString)
Parameters

Parameter Type Description
fileID double File ID received from OpenFile function.
lineString string String that receives the text from the file.
Returns

Returns 1 if more text to read is available in the file, otherwise, returns 0.

Comments

None
Usage

NexScript

% open a file in read node
file = QpenFile("C. \Data\paraneters.txt", "r")
%read all the lines in the file and print them
if file>0

line =" " %nake line a string variable

whi | e ReadLine(file, line) >0

Trace(line)

end

CloseFile(file)
end

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 144



#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.1.6. WriteLine Function

WriteLine Function
Writes a line of text to a text file.

Syntax
WriteLine(fileID, lineString)

Parameters

Parameter Type

Description

filelID double

File ID received from OpenFile function.

lineString string

The string to be written to the file.

Returns
None

Comments

None
Usage

NexScript

%open a file in wite node

filelD = OpenFile("C \results.txt"

WiteLine(filelD, "first line")
Cl oseFile(filelD)

See Also
Introduction to NexScript Programming

NexScript Function Categories

W)
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5.5.1.7. OpenDocument Function

OpenDocument Function
Opens a data file with the specified path. Returns a reference to the opened document.

Syntax
documentReference OpenDocument(string filePath)

Parameters

Parameter Type Description

filePath string Full path of the file.

Returns

Returns a reference to the opened document. The function returns zero (invalid document reference)
if OpenDocument operation failed.

Comments
None

Usage

NexScript
This function can be used to open all supported data file formats. For example:

doc = OpenDocunent ("C:\Data\filel. pl x")
doc = OpenDocunent ("C:\Data\fil el. map")
doc = OpenDocunent ("C:\Data\fil el. ncd")
doc = OpenDocunent ("C:\Data\filel.txt")

Before opening a text file, specify text file options using View/Options menu command.

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.8. NewDocument Function

NewDocument Function

Creates a new document (data file) with the specified timestamp frequency.

Syntax

documentReference NewDocument(frequency)

Parameters

Parameter Type

Description

frequency double

Timestamp frequency.

Returns

Returns the reference to the new document.

Comments
None

Usage
NexScript
doc = NewDocunent (25000.)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.9. CloseDocument Function

CloseDocument Function
Closes the specified document.

Syntax
CloseDocument(doc)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

Returns

None

Comments
None

Usage

NexScript

%this script prints the nunber of variables in the file

doc = Get ActiveDocunent ()

Trace("docunent contains", GetVarCount(doc, "all"), "variables")
O oseDocunent (doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.10. SaveDocument Function

SaveDocument Function
Saves the specified document.

Syntax
SaveDocument(doc)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

Returns

None

Comments
Document is saved as a .nex file.
Usage

NexScript

doc = Get ActiveDocunent ()
SaveDocunent (doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.11. SaveDocumentAs Function

SaveDocumentAs Function
Saves the specified document (in .nex format) in a file with the specified file path.

Syntax
SaveDocumentAs(doc, filePath)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

filePath string File path.

Returns
None

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
SaveDocunent As(doc, "C:\Data\filel. nex")

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.12. SaveNumResults Function

SaveNumResults Function
Saves the numerical results to a text file with the specified name.

Syntax
SaveNumResults(doc, fileName)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

fileName string File path for saved results.

Returns
None

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
SaveNunResul t s(doc, "C \Data\resl.txt")

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.13. SaveNumSummary Function

SaveNumSummary Function

Saves the summary of numerical results to a text file with the specified name.

Syntax

SaveNumSummary(doc, filename)

Parameters

Parameter

Type

Description

doc

documentReference |Reference to the document.

filename

string

File path for saved results.

Returns
None

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()

SaveNunSumar y( doc

See Also

Introduction to NexScript Programming

NexScript Function Categories

"C:\Data\reslsunmary.txt")
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5.5.1.14. SaveAsTextFile Function

SaveAsTextFile Function
Saves the document in the text file with the specified file name.

Syntax
SaveAsTextFile(doc, filePath)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

filePath string Text file path.

Returns
None

Comments
This function uses options that were specified the last time the menu command File | Export Data |

As Text File was executed.
Usage

NexScript

doc = Get ActiveDocunent ()
SaveAsText Fi |l e(doc, fil eNenane)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.15. MergeFiles Function

MergeFiles Function

Opens and merges the specified files, returns the reference to the merged file.

Syntax

documentReference MergeFiles(name_list, gap)

Parameters

Parameter Type Description

name_list string The list of files to be merged. File names should be
separated by commas.

gap number Gap between the files (in seconds). See comments
below.

Returns

Returns the reference to the merged files.

Comments

In merge process, the data (for the same variable) from the second file is appended to the data from
the first file. Before appending, the timestamps of the variable in the second file are shifted by the
value equal to duration_of _the_first_file + gap. Since the function uses commas as separators
between file names, it is assumed that each file name does not contain commas.

Usage

NexScript

dataDir = "C. \Data\"

filel = databir + "filel. plx"
file2 = databir + "file2.plx"
file3 = databir + "file3.plx"

mergeList = filel +"," + file2 +"," + file3
doc = MergeFiles(nergeList, 1.)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.16. ReadBinary Function

ReadBinary Function

Reads a binary value of a specified type from a file.

Syntax

double ReadBinary(filelD, valueType)

Parameters

Parameter Type Description

fileID double File ID received from OpenFile function.

valueType string Binary type. Should be "char", "uchar", "short",
"ushort", "int", "uint", "int64", "uint64", "float" or
"double”.

Returns

The value read from the file.

Comments

None
Usage

NexScript

% open binary file in read node
file = QpenFile("C \Data\binaryfile.dat", "r")

% read short (2-byte signed) val ue
short Val ue = ReadBi nary(file,

See Also

Introduction to NexScript Programming

NexScript Function Categories

"short")
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5.5.1.17. FileSeek Function

FileSeek Function
Repositions file pointer by the specified offset.

Syntax
double FileSeek(filelD, offset, type)
Parameters
Parameter Type Description
fileID double File ID received from OpenFile function.
offset double Number of bytes to move the file pointer.
type string Pointer movement mode. Should be "begin”,
"current” or "end".
Returns

The new byte offset from the beginning of the file.

Comments

FileSeek(file,0,"end") returns file size in bytes. FileSeek(file,0,"current") returns current file position.
Usage

NexScript

% open binary file in read node

file = OpenFile("C \Data\binaryfile.dat", "r")

%get file length

fileLength = FileSeek(file, 0, "end")

% nove pointer 4 bytes fromthe beginning of the file
newPosition = Fil eSeek(file, 4, "begin")

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.1.18. SelectFile Function

SelectFile Function
Opens File Open dialog and returns the path of the file selected in the dialog.

Syntax
string SelectFile()

Returns

Returns the path of the file selected in File Open dialog.

Comments
None

Usage

NexScript

path = SelectFile()

% path can be enpty if the user pressed Cancel in file dialog
if StrLength(path) > 0

% open file for reading

file = OpenFile(path, "r")

line ="'
%read the first line of the file
ReadLi ne(file, line)

Trace(line)
Cl oseFile(file)
end

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.2. Document Properties Functions
The following document properties functions are available in NexScript

Function

Description

GetDocPath

Returns the full path of the data file.

GetDocTitle

Returns the data file name.

GetTimestampFrequency

Returns the frequency used in the specified file to store the
timestamps.

GetDocEndTime Returns the maximum timestamp value (in seconds) for all the
document variables.

SetDocEndTime Sets the length of experimental session (in seconds) for the
document.

GetDocComment Returns the document comment string.

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.2.1. GetDocPath Function

GetDocPath Function
Returns the full path of the data file.

Syntax
string GetDocPath(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the full path of the data file.

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
pat h = Get DocPat h( doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.2.2. GetDocTitle Function

GetDocTitle Function
Returns the data file name.

Syntax
string GetDocTitle(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the data file name. For example, if the document has the path "C:\Data\datal.nex", this
function will return "datal.nex"

Comments
None
Usage

NexScript

doc = Cet ActiveDocunent ()
fileNane = GetDocTitl e(doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 160


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.2.3. GetTimestampFrequency Function

GetTimestampFrequency Function
Returns the frequency used in the internal representation of the timestamps.

Syntax
double GetTimestampFrequency(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the frequency used in the specified file to store the timestamps.

Comments
Internally, the timestamps are stored as integers representing the number of time ticks from the start
of the experiment. The time tick is equal to 1./Timestamp_Frequency.

Usage

NexScript

doc = Cet ActiveDocunent ()
tsFreq = Get Ti nest anpFr equency(doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.2.4. GetDocEndTime Function

GetDocEndTime Function

Returns the maximum timestamp value (in seconds) for all the document variables.

Syntax
double GetDocEndTime(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the maximum timestamp value (in seconds) for all the document variables.

Comments
None

Usage

NexScript

doc = Get ActiveDocunent ()
endTi me = Get DocEndTi nme(doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.2.5. SetDocEndTime Function

SetDocEndTime Function

Sets the length of experimental session for the document.

Syntax

SetDocEndTime(doc, endtime)

Parameters

Parameter

Type

Description

doc

documentReference |Reference to the document.

endtime

double

Document end time in seconds.

Returns
None

Comments

NeuroExplorer determines document end time when the document is loaded. Then, the duration of
experimental session (endTime - startTime) may be used in the calculations of the confidence limits.

If your script modifies or adds the variables, you may need to set the document end time directly to
maintain correctness of the confidence calculations.

Usage

NexScript

doc = Cet ActiveDocumnent ()

Set DocEndTi me( doc,

See Also

Introduction to NexScript Programming

1200. 3)

NexScript Function Categories
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5.5.2.6. GetDocComment Function

GetDocComment Function

Returns the document comment string.

Syntax
string GetDocComment(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the document comment string.

Comments
None

Usage

NexScript

doc = Get ActiveDocunent ()
comrent = Get DocComment (doc)
Trace(coment)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.3. Document Variables Functions
The following document variables functions are available in NexScript

Function Description
GetVarCount Returns the number of variables of the specified type in the file.
GetVarName Returns a string -- the name of the variable of the specified type

in the file.

GetVarSpikeCount

Returns the number of timestamps in the variable.

GetVar Returns the reference to the specified variable.

DeleteVar Deletes the specified variable from the file.

Delete Deletes the specified variable from the file.

GetVarByName Returns the reference to the variable which has the specified
name.

NewEvent Creates a new timestamped variable.

NewlntEvent

Creates a new interval variable.

NewPopVector

Creates a new population vector.

GetContNumbDataPoints

Returns the number of data points in the continuous variable.

NewContVar

Creates a new continuous variable.

CopySelectedVarsToAnotherFile

Copies selected variables from one file to another.

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.3.1. GetVarCount Function

GetVarCount Function
Returns the number of variables of the specified type in the file.

Syntax

double GetVarCount(doc, varType)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

varType string Variable type. Should be "neuron”, "neuronorevent” ,
"event", "interval" "wave", "popvector”, "continuous",
"marker" or "all".

Returns

Returns the number of variables of the specified type in the file.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
% get the nunber of continuous variabl es
nunCont Vars = GCet Var Count (doc, "continuous")

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.3.2. GetVarName

GetVarName Function

Function

Returns the name of the specified variable.

Syntax

string GetVarName(doc, number, varType)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

number double 1-based variable number within the group specified
by varType.

varType variableReference | Variable type. Should be "neuron", "neuronorevent" ,
"event", "interval" "wave", "popvector”, "continuous",
"marker" or "all".

Returns

Returns the name of the specified variable.

Comments
None

Usage

NexScript

doc = Get ActiveDocunent ()
% get the name of the first event variable
nane = Get Var Nane(doc, 1, "event")

See Also

Introduction to NexScript Programming

NexScript Function Categories

Page 167



#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.3.3. GetVarSpikeCount Function

GetVarSpikeCount Function
Returns the number of timestamps in the specified variable.

Syntax

double GetVarSpikeCount(doc, number, varType)

Parameters

Parameter Type Description

doc documentReference |Reference to the document

number double 1-based variable number within the group specified
by varType.

varType string Variable type. Should be "neuron", "neuronorevent” ,
"event", "interval" "wave", "popvector”, "continuous",
"marker" or "all".

Returns

Returns the number of timestamps in the variable.

Comments
None

Usage

NexScript

doc = Get ActiveDocunent ()

nunBSpi kes = Get Var Spi keCount (doc,

See Also
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5.5.3.4. GetVar Function

GetVar Function

Returns the reference to the specified variable.

Syntax

variableReference GetVar(doc, number, varType)

Parameters

Parameter Type Description

doc documentReference |Reference to the document

number double 1-based variable number within the group specified
by varType.

varType string Variable type. Should be "neuron", "neuronorevent” ,
"event", "interval" "wave", "popvector”, "continuous",
"marker" or "all".

Returns

Returns the reference to the specified variable.

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
% get the second event variable
event = CetVar(doc, 2, "event")

See Also
Introduction to NexScript Programming
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5.5.3.5. DeleteVar Function

DeleteVar Function
Deletes the specified variable from the file.

Syntax

DeleteVar(doc, number, varType)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

number double 1-based variable number within the group specified
by varType.

varType string Variable type. Should be "neuron", "neuronorevent” ,
"event", "interval" "wave", "popvector”, "continuous",
"marker" or "all".

Returns

None

Comments

All the analysis windows are closed before executing this function. Please note that this function
produces an immediate result - after the execution of this function, the number of variables of the
specified type is reduced by 1. Thererefore, you cannot use a simple for loop to delete all the
variables of a certain type. You can use while loop as shown in the example script below.

Usage

NexScript

doc = Get Acti veDocunent ()
% del ete the first continuous variable
Del et eVar (doc, 1, "continuous")

% del ete all waveform vari abl es

% note that we always delete the first variable

whi | e Get Var Count (doc, "wave") > 0
Del et eVar (doc, 1, "wave")
end

See Also
Introduction to NexScript Programming
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5.5.3.6. Delete Function

Delete Function

Deletes the specified variable from the file.

Syntax
Delete(doc, var)

Parameters

Parameter

Type

Description

doc

documentReference

Reference to the document.

var

variableReference

Reference to the variable.

Returns
None

Comments

All the analysis windows are closed before executing this function.

Usage

NexScript

doc

Get Acti veDocunent ()

var = Get Var ByNane(doc, "Event04")

Del et e(doc, var)

See Also
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5.5.3.7. GetVarByName Function

GetVarByName Function
Returns the reference to the variable which has the specified name.

Syntax
variableReference GetVarByName(doc, name)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
name string Variable name.
Returns

Returns the reference to the variable which has the specified name.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
% get the variable with the nane Trial Start
start = GetVarByNane(doc, "Trial Start")

See Also
Introduction to NexScript Programming
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5.5.3.8. NewEvent Function

NewEvent Function

Creates a new timestamped variable.

Syntax
variableReference NewEvent(doc, count)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
count double Initial number of the timestamps in the document.
Returns

Returns a reference to the new variable.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()

tenp = NewEvent (doc,

10)

doc. Newar = NewEvent (doc,

See Also

0)
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5.5.3.9. NewIntEvent Function

NewlIntEvent Function

Creates a new interval variable.

Syntax
variableReference NewlIntEvent(doc, count)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
count double Initial number of intervals in the variable. This
parameter is optional.
Returns

Returns a reference to the new variable.

Comments

If initial number of intervals is positive, intervals are initialized with values [0, 0.5], [1, 1.5], etc.

Usage

NexScript

The following script creates a new interval variable that has two intervals: from 0 to 100 seconds and

from 200 to 300 seconds:

doc = Get ActiveDocunent ()

doc. Wl nterval

AddI nt erval (doc. Myl nt erval ,
AddI nt erval (doc. Myl nt erval ,

See Also

Newl nt Event (doc)

0.,

200.,

Introduction to NexScript Programming
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5.5.3.10. NewPopVector Function

NewPopVector Function

Creates a new population vector.

Syntax
variableReference NewPopVector(doc, type)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
type double if type = 0, all weights of the new vector are equal to
zero.
Returns

Returns a reference to the new vector.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()

doc. neur onAver age =

See Also

Introduction to NexScript Programming
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5.5.3.11. GetContNumDataPoints Function

GetContNumDataPoints Function

Returns the number of data points in the continuous variable.

Syntax
double GetContNumDataPoints(var)
Parameters

Parameter Type Description
var variableReference Reference to a continuous variable.
Returns

Returns the number of data points in the continuous variable.

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
var = Get Var ByNane(doc, "AD 01")
nunPoi nts = Get Cont NunDat aPoi nt s(var)

See Also
Introduction to NexScript Programming
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5.5.3.12. NewContVar Function

NewContVar Function
Creates a new continuous variable.

Syntax
variableReference NewContVar(doc, frequency, mVmin, mVmax)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
frequency double Specifies the sampling frequency of the new
variable (in Hz).
mVmin double Minimum of the values of the new variable (in
milliVolts).
mVmax double Maximum of the values of the new variable (in
millivVolts).
Returns

Returns a reference to the new variable.

Comments

NeuroExplorer stores the values of continuous variables as scaled 2-byte integers. Specifying
minimum and maximum of the variable values helps to determine the correct scaling factor for the
new variable.

Usage

NexScript

doc = Get ActiveDocunent ()

freq = 1000.

% create new variable in the file

doc. Tenpl = NewCont Var (doc, 1000., -500.,500.)
% add the values to the new vari abl e

for i =1 to 10000
% tinestanp
ts = i/freq
% val ue

val ue = 500. *sin(ts)
AddCont Val ue(doc. Tenpl, ts, val ue)
end

See Also
Introduction to NexScript Programming
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5.5.3.13. CopySelectedVarsToAnotherFile Function

CopySelectedVarsToAnotherFile Function
Copies selected variables from one file to another.

Syntax

CopySelectedVarsToAnotherFile(fromDoc, toDoc)

Parameters

Parameter Type Description

fromDoc documentReference |Reference to the document. The variables are
copied from this document.

toDoc documentReference |Reference to the document. The variables are
copied to this document.

Returns

None

Comments

None

Usage

NexScript

fronDoc = QpenDocunent ("C:\Data\Fil el. nex")
toDoc = OpenDocunent ("C:.\Data\Fi |l e2. nex")

% copy all events fromfronDoc to toDoc
%first, select all events

Sel ect Al | Event s(fronDoc)

% cal | CopySel ect edvar sToAnot herFil e

CopySel ect edVar sToAnot her Fi | e(fronDoc, toDoc)

See Also
Introduction to NexScript Programming
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5.5.4. Variable Selection Functions
The following selection functions are available in NexScript:

Function Description
IsSelected Returns selection status of the specified variable.
Select Selects the specified variable (with variable type and index) for
analysis.
Deselect Deselects the specified variable (with variable type and index).
SelectVar Selects the specified variable for analysis.

DeselectVar

Deselects the specified variable.

SelectAll

Selects all variables for analysis.

DeselectAll

Deselects all variables.

SelectAllINeurons

Selects all the neuron type variables for analysis.

SelectAllEvents

Selects all the event type variables for analysis.

EnableRecalcOnSelChange Enables recalculation of analyses when the list of selected
variables changes.

DisableRecalcOnSelChange Disables recalculation of analyses when the list of selected
variables changes.

See Also
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5.5.4.1. IsSelected Function

IsSelected Function
Returns 1 if the variable var is selected, 0 otherwise.

Syntax
double IsSelected(var)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
Returns

Returns 1 if the variable var is selected, 0 otherwise.

Comments
Only selected variables used in analysis.
Usage

NexScript

doc = Get ActiveDocunent ()
i sSel = IsSel ected(doc. Neuronl)

See Also
Introduction to NexScript Programming
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5.5.4.2. Select Function

Select Function
Selects the specified variable for analysis.

Syntax
Select(doc, var)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

var variableReference Reference to the variable.

Returns
None

Comments

Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Get ActiveDocunent ()
Sel ect (doc, GetVarByNane(doc, "Neuronl"))

See Also
Introduction to NexScript Programming
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5.5.4.3. Deselect Function

Deselect Function
Deselects the specified variable.

Syntax
Deselect(doc, var)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

var variableReference Reference to the variable.

Returns
None

Comments

Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Get ActiveDocunent ()
% desel ect vari abl e NeuroO4a from anal ysi s
Desel ect (doc, Get Var ByNane(doc, "Neuro0O4a"))

See Also
Introduction to NexScript Programming
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5.5.4.4. SelectVar Function

SelectVar Function
Selects the specified variable for analysis.

Syntax

SelectVar(doc, number, varType)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

number double Variable number within the group specified by
varType.

varType string Variable type. Should be "neuron", "neuronorevent” ,
"event", "interval" "wave", "popvector”, "continuous",
"marker" or "all".

Returns

None

Comments

Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Cet ActiveDocumnent ()

% sel ect the second neuron for analysis
Sel ect Var (doc, 2, "neuron")

See Also
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5.5.4.5. DeselectVar Function

DeselectVar Function
Deselects the specified variable.

Syntax

DeselectVar(doc, number, varType)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

number double Variable number within the group specified by
varType.

varType string Variable type. Should be "neuron", "neuronorevent” ,
"event", "interval" "wave", "popvector”, "continuous",
"marker" or "all".

Returns

None

Comments

Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript
doc = Cet ActiveDocumnent ()

% desel ect the second neuron
Desel ect Var (doc, 2, "neuron")
See Also

Introduction to NexScript Programming

NexScript Function Categories

Page 184


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.4.6. Select Function

Select Function
Selects the specified variable for analysis.

Syntax
Select(doc, var)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

var variableReference Reference to the variable.

Returns
None

Comments

Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Get ActiveDocunent ()
Sel ect (doc, GetVarByNane(doc, "Neuronl"))

See Also
Introduction to NexScript Programming
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5.5.4.7. Deselect Function

Deselect Function
Deselects the specified variable.

Syntax
Deselect(doc, var)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

var variableReference Reference to the variable.

Returns
None

Comments

Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Get ActiveDocunent ()
% desel ect vari abl e NeuroO4a from anal ysi s
Desel ect (doc, Get Var ByNane(doc, "Neuro0O4a"))

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 186


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.4.8. SelectAll Function

SelectAll Function
Selects all the variables for analysis.

Syntax
SelectAll(doc)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

Returns

None

Comments
Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Cet ActiveDocunent ()
Sel ect Al'l (doc)

See Also
Introduction to NexScript Programming
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5.5.4.9. DeselectAll Function

DeselectAll Function

Deselects all variables.

Syntax
DeselectAll(doc)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

Returns

None

Comments
Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Cet ActiveDocunent ()
Desel ect Al | (doc)

See Also
Introduction to NexScript Programming
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5.5.4.10. SelectAllINeurons Function

SelectAllINeurons Function
Selects all neuron type variables for analysis.

Syntax
SelectAlINeurons(doc)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

Returns

None

Comments
Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Cet ActiveDocunent ()
Sel ect Al | Neur ons(doc)

See Also
Introduction to NexScript Programming
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5.5.4.11. SelectAllEvents Function

SelectAllEvents Function
Selects all event type variables for analysis.

Syntax
SelectAllEvents(doc)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

Returns

None

Comments
Only selected variables used in analysis. Use select and deselect functions to specify what variables
you want to analyze.

Usage

NexScript

doc = Cet ActiveDocunent ()
Sel ect Al | Event s(doc)

See Also
Introduction to NexScript Programming
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5.5.4.12. EnableRecalcOnSelChange Function

EnableRecalcOnSelChange Function

Enables recalculation of analyses when the list of selected variables changes.

Syntax
EnableRecalcOnSelChange ()

Parameters

None

Returns
None

Comments

If there is an analysis window open in NeuroExplorer (for example, if an analysis window was open
before script began or ApplyTemplate was called in the script) and a list of selected variables
changes, NeuroExplorer can automatically recalculate the analysis results. This automatic
recalculation was enabled by default in NeuroExplorer prior to version 4.095. In versions 4.095 and
higher, automatic recalculation on selection change is disabled. This function allows you to enable
automatic recalculation on selection change.

Usage

NexScript
Enabl eRecal cOnSel Change ()

See Also
Introduction to NexScript Programming
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5.5.4.13. DisableRecalcOnSelChange Function

DisableRecalcOnSelChange Function

Disables recalculation of analyses when the list of selected variables changes.

Syntax
DisableRecalcOnSelChange()

Parameters

None

Returns
None

Comments

If there is an analysis window open in NeuroExplorer (for example, if an analysis window was open
before script began or ApplyTemplate was called in the script) and a list of selected variables
changes, NeuroExplorer can automatically recalculate the analysis results. This automatic
recalculation was enabled by default in NeuroExplorer prior to version 4.095. In versions 4.095 and
higher, automatic recalculation on selection change is disabled. This function allows you to disable
automatic recalculation on selection change if you are using version prior to 4.095.

Usage

NexScript
Di sabl eRecal cOnSel Change()

See Also
Introduction to NexScript Programming
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5.5.5. Properties of Variables Functions
The following functions that can get or change properties of variables are available in NexScript

Function Description
GetName Returns the name of the variable.
GetSpikeCount Returns the number of timestamps in the variable.
AddTimestamp Adds a new timestamp to the specified variable.
SetNeuronType Changes the type of the timestamp variable to either 'neuron' or

‘event'.

AddContValue Adds a new data point to the specified continuous variable.
AddInterval Adds a new interval to the specified interval variable.

See Also
Introduction to NexScript Programming
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5.5.5.1. GetName Function

GetName Function
Returns the name of the variable.

Syntax
string GetName(var)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
Returns

Returns the name of the variable.

Comments
None

Usage

NexScript

doc = Get ActiveDocunent ()

% get the first neuron variable
var = GetVar(doc, 1, "neuron")
% get the variable nane

nane = Get Nane(var)

See Also
Introduction to NexScript Programming
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5.5.5.2. GetSpikeCount Function

GetSpikeCount Function
Returns the number of timestamps in the variable.

Syntax
double GetSpikeCount(var)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
Returns

Returns the number of timestamps in the variable.

Comments
None

Usage

NexScript

doc = Get ActiveDocunent ()
count = Cet Spi keCount ( Get Var ByNane( " Neur on04a"))

See Also
Introduction to NexScript Programming
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5.5.5.3. AddTimestamp Function

AddTimestamp Function
Adds a new timestamp to the specified event or neuron variable.

Syntax
AddTimestamp(var, timestamp)

Parameters

Parameter Type Description

var variableReference Reference to the event or neuron variable.

timestamp double New timestamp (in seconds).

Returns
None

Comments
The new timestamp should not be equal to one of the existing timestamps of the specified variable.

Usage

NexScript

doc = Get ActiveDocunent ()

event Var = Get Var ByNane(doc, "Event04")
% add tinestanp at 1.5 seconds

AddTi nest anp(event Var, 1.5)

See Also
Introduction to NexScript Programming
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5.5.5.4. SetNeuronType Function

SetNeuronType Function
Changes the type of the specified timestamped variable.

Syntax

SetNeuronType(doc, var, type)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

var variableReference Reference to the variable.

type double If type is positive, the variable type is set to 'neuron’,
if type is zero or negative, the variable type is set to
‘event’.

Returns

None

Comments

Neuron and event types are almost identical. The main difference is that when a data file is opened
by NeuroExplorer, all the neuron variables in this file are selected for analysis.

You may need to use this function when creating new neuron variables using NewEvent. NewEvent
creates an event variable and the variable type can later be changed to 'neuron’ using

SetNeuronType.
Usage

NexScript

doc = Get ActiveDocunent ()

doc. neuronl =

Set Neur onType( doc,

See Also

Introduction to NexScript Programming

NewEvent (doc
doc. neuronl, 1)
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5.5.5.5. AddContValue Function

AddContValue Function
Adds a new data point to the specified continuous variable

Syntax
AddContValue(var, timestamp, value)

Parameters

Parameter

Type

Description

var

variableReference

Reference to the continuous variable.

timestamp

double

Timestamps value in seconds.

value

double

Voltage value in millivolts.

Returns

None

Comments

None

Usage

NexScript

doc = Get ActiveDocunent ()

cont Var = Get Var ByNane(doc
% add vol tage value of 25.7 nV at the tinme 100.3 seconds
100. 3, 25.7)

AddCont Val ue( cont Var

See Also
Introduction to NexScript Programming
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5.5.5.6. AddInterval Function

AddInterval Function

Adds a new interval to the specified interval variable.

Syntax
AddInterval(var, interval_start, interval_end)

Parameters

Parameter Type Description

var variableReference Reference to the interval variable.

interval_start double Start of new interval (in seconds).

interval_end double End of new interval (in seconds).

Returns

None

Comments

The new interval should not overlap with any of the existing intervals of the specified interval variable.
Usage

NexScript

doc = Get ActiveDocunent ()

i nterval Var = CGet Var ByNane(doc, "Trials")
% add interval [100s, 120s]

Addl nterval (i nterval Var, 100, 120)

See Also
Introduction to NexScript Programming
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5.5.6. Analysis Functions

The following analysis functions are available in NexScript

Function Description
ApplyTemplate Runs the analysis specified in the template.
ApplyTemplateToWindow Runs the analysis specified in the template and shows the result
in the specified Graph window.
EnableRecalcOnSelChange Enables recalculation of analyses when the list of selected
variables changes.
DisableRecalcOnSelChange Disables recalculation of analyses when the list of selected

variables changes.

PrintGraphics

Prints the contents of the first graphical window of the document.

Dialog

Shows a dialog allowing to set script parameters.

ModifyTemplate

Modifies one of the template parameters.

RecalculateAnalysisinWindow

Forces recalculation of analysis in the specified graphic window.

SendGraphicsToPowerPoint

Sends the contents of the first graphical window of the document
to the specified Power Point presentation.

SaveGraphics

Saves the graphics to a WMF or PNG file.

See also Numerical Results functions.

See Also
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5.5.6.1. ApplyTemplate Function

ApplyTemplate Function
Runs the analysis specified in the analysis template.

Syntax
ApplyTemplate(doc, templateName)

Parameters

Parameter Type Description

documentReference doc Reference to the document.

string templateName The name of the template.

Returns
None

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()

% run PSTH anal ysis saved in the tenplate Peril
Appl yTenpl at e(doc, "Peril")

See Also
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5.5.6.2. ApplyTemplateToWindow Function

ApplyTemplateToWindow Function
Runs the analysis specified in the template and shows the result in the specified Graph window.

Syntax

ApplyTemplateToWindow(doc, templatename, windownumber)

Parameters

Parameter Type Description

documentReference doc Reference to the document.

string templatename The name of the template.

double windownumber The number of the graph window of the document.
Graph windows are named Graphs1, Graphs2, etc.
Thus, if you need to specify window Graphs2,
windownumber should be equal to 2. If the Graph
window with the specified number does not exist, a
new Graph window is created

Returns

None

Comments

None

Usage

NexScript

doc = Get Acti veDocunent ()
% run PSTH anal ysis saved in the tenplate Peril and show the results in G aph2

wi nhdow
Appl yTenpl at e( doc,

See Also

"Peril", 2)
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5.5.6.3. PrintGraphics Function

PrintGraphics Function
Prints the contents of the first graphical window of the document.

Syntax
PrintGraphics(doc)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

Returns

None

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
Pri nt G aphi cs(doc)

See Also
Introduction to NexScript Programming
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5.5.6.4. Dialog Function

Dialog Function
Shows a dialog that can be used to specify the script parameters.

Syntax

double Dialog(doc, parl, namel, typel, par2, namez2, typez, ...

Parameters

Parameter Type Description

doc documentReference |Reference to the document. Could be zero if all the
type values are "number" or "string".

parl variable A variable that will be assigned a value after Dialog
exits. The variable should be created before the
Dialog function is called

namel string Prompt that will be shown in the dialog.

typel string Parameter type. It should be one of: "number”,
"string", "neuron”, "neuronorevent”, "event",
"interval”, "wave", "continuous", "marker" or "all".

Returns

Dialog function returns 1 if user pressed OK button or 0, if user pressed Cancel button.

Comments

None

Usage

NexScript

% create a string variable

filefilter = "C \Data\*. nex"

% show t he dialog to the user

res = Dialog(0., filefilter , "File Filter:", "string")

The following dialog will be shown:

Script Farameters S|
File Filter. |cdatalnex

Cancel |

Now a user can type the new value in the File Filter edit box. If the user presses OK button, the
Dialog function returns 1, otherwise, it returns O.
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The following script will allow a user to choose one of the neurons in the active document and select
this neuron for analysis:

doc = Get ActiveDocunent ()

Neuron_Nunber = 1

% choose a neuron

res = Dial og(doc, Neuron_ Number, "Select Neuron", "neuron")

% get the neuron variable and select it

Neur on_Var = Get Var (doc, Neuron_Nunber, "neuron")

Sel ect (doc, Neuron_Var)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.6.5. ModifyTemplate Function

ModifyTemplate Function
Modifies one of the template parameters.

Syntax
ModifyTemplate(doc, templateName, paramName, newParValue)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

templateName string The name of the template.

paramName string The name of the parameter to be modified.

newParValue string The new value of the parameter (as a string).

Returns
None

Comments

None
Usage

NexScript

To set the new bin value in the Rate Histograms template, you need to write:

Modi f yTenpl at e(doc, "Rate Hi stograns", "Bin (sec)", "5.0")

Note that parameter name should be specified exactly as it is shown in the left column of the
Properties Panel (e.g. not "Bin", but "Bin (sec)" as in the example above). You can select the
parameter name in the left column of Properties Panel and press Ctrl+C to copy the parameter name
to the clipboard and then paste the name of the parameter into your script.

If you need to use a numeric value as newparvalue, you need to convert it to string using NumToStr
function. For example, if you need to set Select Data From = doc.Start[1]:
Modi f yTenpl at e(doc, "Peri", "Select Data From (sec)", NunfloStr(doc. Start[1]))

ModifyTemplate can be used to specify multiple references in Perievent Histograms,
Crosscorrelograms and Perievent Rasters by using "+":

doc = CGet ActiveDocunent ()

Modi f yTenpl at e(doc, "Peri", "Ref. type", "Table (row")

Modi f yTenpl at e(doc, "Peri", "Reference", "Event04+Event05+Event 06")

Appl yTenpl at e(doc, "Peri™)

You can also use "+" to specify multiple interval filters in Perievent Histograms, Crosscorrelograms
and Perievent Rasters.

ModifyTemplate can be used to specify graphics parameters. To change the Graph parameter, you
need to add Graph| before the parameter name:

doc = Get ActiveDocunent ()
Modi f yTenpl at e(doc, "Peri", "G aph| Gaph Style", "Hi stograni')
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Modi f yTenpl at e(doc, "Peri", "Graph|Line color", "1")
Modi f yTenpl at e(doc, "Peri", "Gaph|Fill under line", "0")

To change the Y Axis parameter, you need to add YAXxis| before the parameter name:
Modi f yTenpl at e(doc, "Peri", "YAxis|Max Type", "Fixed")
Modi f yTenpl at e(doc, "Peri", "YAxis|Fixed Max", "50.")

To change the X Axis parameter, you need to add XAxis| before the parameter name.

doc = Cet ActiveDocunent ()
Modi f yTenpl at e(doc, tenpl at eNane, paranmNane, newPar Val ue)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.6.6. RecalculateAnalysisinWindow Function

RecalculateAnalysisinWindow Function

Forces recalculation of analysis in the specified graphic window.

Syntax

RecalculateAnalysisinWindow(doc, graphWindowNumber)

Parameters

Parameter

Type

Description

doc

documentReference |Reference to the document.

graphWindowNumber

double

Index of the Graph window.

Returns
None

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
Recal cul at eAnal ysi sl nW ndow( doc,

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.6.7. EnableRecalcOnSelChange Function

EnableRecalcOnSelChange Function

Enables recalculation of analyses when the list of selected variables changes.

Syntax
EnableRecalcOnSelChange ()

Parameters

None

Returns
None

Comments

If there is an analysis window open in NeuroExplorer (for example, if an analysis window was open
before script began or ApplyTemplate was called in the script) and a list of selected variables
changes, NeuroExplorer can automatically recalculate the analysis results. This automatic
recalculation was enabled by default in NeuroExplorer prior to version 4.095. In versions 4.095 and
higher, automatic recalculation on selection change is disabled. This function allows you to enable
automatic recalculation on selection change.

Usage

NexScript
Enabl eRecal cOnSel Change ()

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.6.8. DisableRecalcOnSelChange Function

DisableRecalcOnSelChange Function

Disables recalculation of analyses when the list of selected variables changes.

Syntax
DisableRecalcOnSelChange()

Parameters

None

Returns
None

Comments

If there is an analysis window open in NeuroExplorer (for example, if an analysis window was open
before script began or ApplyTemplate was called in the script) and a list of selected variables
changes, NeuroExplorer can automatically recalculate the analysis results. This automatic
recalculation was enabled by default in NeuroExplorer prior to version 4.095. In versions 4.095 and
higher, automatic recalculation on selection change is disabled. This function allows you to disable
automatic recalculation on selection change if you are using version prior to 4.095.

Usage

NexScript
Di sabl eRecal cOnSel Change()

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.6.9. SendGraphicsToPowerPoint Function

SendGraphicsToPowerPoint Function

Sends the contents of the first graphical window of the document to the specified Power Point

presentation.
Syntax
SendGraphicsToPowerPoint (doc, presentationPath, slideTitle, comment, addParameters,
useBitmap)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
presentationPath string Path of the presentation file.
slideTitle string Slide title.
comment string Slide comment. Will be shown below graphics.
addParameters double If 1, add a text box with analysis parameter values.
useBitmap double If 1, transfer graphics as a bitmap, otherwise,
transfer graphics as a metafile.
Returns
None
Comments
None
Usage
NexScript

doc = Get ActiveDocunent ()

SendG aphi csToPower Poi nt ( doc,

1, 0)

See Also

Introduction to NexScript Programming

NexScript Function Categories

"C:.\ Dat a\ NexResul ts. ppt", "Slide 1", "Sanple slide",
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5.5.6.10. SaveGraphics Function

SaveGraphics Function
Saves the graphics of rthe first graphics window of the document to a WMF or PNG file.

Syntax

SaveGraphics(doc, filePath, asPng)

Parameters

Parameter

Type

Description

doc

documentReference |Reference to the document.

filePath

string

Graphics file path

asPng

double

If this parameter value is zero, graphics is saved in
Windows Metafile format. Otherwise, the graphics is
saved in PNG format.

Returns

None

Comments
None

Usage

NexScript

doc = Get ActiveDocunent ()

SaveG aphi cs(doc,

See Also

Introduction to NexScript Programming

NexScript Function Categories

" C.\ Dat a\ NexGr aphi cs.wnf", 0)
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5.5.7. Numerical Results Functions
The following numerical results functions are available in NexScript

Function Description
GetNumRes Returns the value of the specified cell in the Numerical Results
Window of the first graphical view of the document.
GetNumResNCols Returns the number of columns of the Numerical Results
Window of the first graphical view of the document.
GetNumResNRows Returns the number of rows of the Numerical Results Window of

the first graphical view of the document.

GetNumResColumnName

Returns the name of the specified column of the Numerical
Results Window of the first graphical view of the document.

SendResultsToExcel

Sends numerical results (of the first graphics window of the
document) to Excel.

GetNumResSummaryNCols

Returns the number of columns of the Numerical Results
Summary Window of the first graphical view of the document.

GetNumResSummaryNRows

Returns the number of rows of the Numerical Results Summary
Window of the first graphical view of the document.

GetNumResSummaryColumnNa
me

Returns the name of the specified column of the Numerical
Results Summary Window of the first graphical view of the
document.

GetNumResSummaryData

Returns the value of the specified cell in the Numerical Results
Summary Window of the first graphical view of the document.

SendResultsSummaryToExcel

Sends summary of numerical results (of the first graphics
window of the document) to Excel.

SaveNumResults

Saves the numerical results to a text file with the specified name.

SaveNumSummary

Saves the summary of numerical results to a text file with the
specified name.

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.1. GetNumRes Function

GetNumRes Function

Returns the value of the specified cell in the Numerical Results Window of the first graphical view of
the document.

Syntax
double GetNumRes(doc, row, col)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
row double 1-based row number.
col double 1-based column number.
Returns

Returns the numeric value of the specified cell in the Numerical Results Window of the first graphical
view of the document.

Comments
None
Usage

NexScript

doc = Get ActiveDocumnent ()

Appl yTenpl at e(doc, "PSTH')

% get the value of the second bin of the first histogram
bi nCount = Get NunRes(doc, 2, 1)

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.2. GetNumResNCols Function

GetNumResNCols Function

Returns the number of columns of the Numerical Results Window of the first graphical view of the
document.

Syntax
double GetNumResNCols(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the number of columns of the Numerical Results Window of the first graphical view of the
document.

Comments
None

Usage

NexScript

doc = Get ActiveDocumnent ()
nuntCol s = Get NunResNCol s(doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.3. GetNumResNRows Function

GetNumResNRows Function

Returns the number of rows of the Numerical Results Window of the first graphical view of the
document.

Syntax
double GetNumResNRows(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the number of rows of the Numerical Results Window of the first graphical view of the
document.

Comments
None

Usage

NexScript

doc = Get ActiveDocumnent ()
nunRows = Get NunResNRows( doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 216


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.7.4. GetNumResColumnName Function

GetNumResColumnName Function
Returns the name of the specified column of the Numerical Results Window.

Syntax
string GetNumResColumnName(doc, col)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
col number 1-based column number.
Returns

Returns the name of the column of the Numerical Results Window of the first graphical view of the
document.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
% get the nane of the second columm of the Nunerical Results W ndow
col Nane = Get NunResCol umNane(doc, 2)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.5. SendResultsToExcel Function

SendResultsToExcel Function

Sends numerical results (of the first graphics window of the document) to Excel.

Syntax

SendResultsToExcel(doc, fileName, worksheetName, useFirstEmptyRow, cellName, includeHeader,
includeFileName)

Parameters
Parameter Type Description

doc documentReference |Reference to the document.

fileName string Excel file path.

worksheetName string Excel worksheet name.

useFirstEmptyRow double If 1, NeuroExplorer will ignore cellName parameter
and add the results to the first row where the cell in
column A is empty.
If 0, NeuroExplorer will copy the data starting with
the cell specified in cellName.

cellName string Excel cell where to copy the results. Should be in
the form CR where C is Excel column name, R is
the row number. For example, Al is the top-left cell
in the worksheet.

includeHeader double If 1, NeuroExplorer will paste column names.

includeFileName double If 1, NeuroExplorer will add a column with the data
file name.

Returns

None

Comments

None

Usage

NexScript

doc = Cet ActiveDocumnent ()
SendResul t sToExcel (doc, "C:\Data\NexResults.xls", "Nex", 0, "Al", 1, 0)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.6. GetNumResSummaryNCols Function

GetNumResSummaryNCols Function

Returns the number of columns of the Numerical Results Summary Window of the first graphical view
of the document.

Syntax
double GetNumResSummaryNCols(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the number of columns of the Numerical Results Summary Window of the first graphical view
of the document.

Comments
None

Usage

NexScript

doc = Get ActiveDocumnent ()
nCol s = Get NunResSurmmar yNCol s(doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 219


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.7.7. GetNumResSummaryNRows Function

GetNumResSummaryNRows Function

Returns the number of rows of the Numerical Results Summary Window of the first graphical view of
the document.

Syntax
double GetNumResSummaryNRows(doc)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
Returns

Returns the number of rows of the Numerical Results Summary Window of the first graphical view of
the document.

Comments
None

Usage

NexScript

doc = Get ActiveDocumnent ()
nRows = Get NunmResSummar yNRows ( doc)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.8. GetNumResSummaryColumnName Function

GetNumResSummaryColumnName Function

Returns the name of the specified column of the Numerical Results Summary Window of the first
graphical view of the document.

Syntax
string GetNumResSummaryColumnName(doc, col)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
col double 1-based column number.
Returns

Returns the name of the column of the Numerical Results Summary Window of the first graphical
view of the document.

Comments

None
Usage

NexScript

doc = GetActiveDocunent ()
% get the nane of the third colum in Nunerical Results Sumary
col Nanme = Get NunResSunmmar yCol umNane(doc, 3)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.9. GetNumResSummaryData Function

GetNumResSummaryData Function

Returns the string value of the specified cell in the Numerical Results Summary Window of the first
graphical view of the document.

Syntax
string GetNumResSummaryData(doc, row, col)
Parameters

Parameter Type Description
doc documentReference |Reference to the document
row double 1-based row number.
col double 1-based column number.
Returns

Returns the string value of the specified cell in the Numerical Results Summary Window of the first
graphical view of the document.

Comments
None

Usage

NexScript

doc = Get ActiveDocumnent ()
% get the value of the cell in row 3, colum 2
summaryCel | String = Get NunResSummar yDat a(doc, 3, 2)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.10. SendResultsSummaryToExcel Function

SendResultsSummaryToExcel Function

Sends summary of numerical results (of the first graphics window of the document) to Excel.

Syntax

SendResultsSummaryToExcel(doc, fileName, worksheetName, useFirstEmptyRow, cellName,
includeHeader, includeFileName)

Parameters
Parameter Type Description

doc documentReference |Reference to the document.

fileName string Excel file path.

worksheetName string Excel worksheet name.

useFirstEmptyRow double If 1, NeuroExplorer will ignore cellName parameter
and add the results to the first row where the cell in
column A is empty.
If 0, NeuroExplorer will paste data starting with the
cell specified in cellName.

cellName string Excel cell where to paste the results. Should be in
the form CR where C is Excel column name, R is
the row number. For example, Al is the top-left cell
in the worksheet.

includeHeader double If 1, will paste column names.

includeFileName double If 1, will add a column with the data file name.

Returns

None

Comments
None

Usage

NexScript

doc = Cet ActiveDocumnent ()

SendResul t sSummar yToExcel (doc

See Also

Introduction to NexScript Programming

NexScript Function Categories

"C:\Data\res. x| s"

"FromNex", 0, "Al", 1, 0)
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5.5.7.11. SaveNumResults Function

SaveNumResults Function
Saves the numerical results to a text file with the specified name.

Syntax
SaveNumResults(doc, fileName)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

fileName string File path for saved results.

Returns
None

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
SaveNunResul t s(doc, "C \Data\resl.txt")

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.7.12. SaveNumSummary Function

SaveNumSummary Function

Saves the summary of numerical results to a text file with the specified name.

Syntax

SaveNumSummary(doc, filename)

Parameters

Parameter

Type

Description

doc

documentReference |Reference to the document.

filename

string

File path for saved results.

Returns
None

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()

SaveNunSummar y( doc,

See Also

Introduction to NexScript Programming

NexScript Function Categories

"C:\Data\reslsunmary.txt")
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5.5.8. Operations on Variables Functions
The following operations on variables functions are available in NexScript

Function Description

Rename Renames the specified variable.

Join Creates the new event that contains both the timestamps of varl
and the timestamps of var2.

Sync Creates the new event containing all the timestamps of varl that
are in the intervals [var2+from, var2+to].

NotSync Creates the new event containing all the timestamps of varl that
are NOT in the intervals [var2+from, var2+to].

FirstAfter Creates the new event containing the first timestamp of varl in
each of the intervals [var2+from, var2+to].

FirstNAfter Creates the new event containing the first N timestamps of varl
after each of the var2 timestamps.

LastBefore Creates the new event containing the last timestamp of varl in

each of the intervals [var2+from, var2+to].

IntervalFilter

Creates the new event containing all the timestamps of var that
are in the intervals of the intervalVar.

SelectTrials

Creates the new event containing the specified timestamps of
variable var. selectList can contain comma-separated indexes or
ranges of timestamps for example: 1,3-5,10.

SelectRandom

Creates the new event containing randomly selected timestamps
of variable var.

SelectEven Creates the new event containing even (2nd, 4th, etc.)
timestamps of variable var.

SelectOdd Creates the new event containing odd (1st, 3rd, etc.) timestamps
of variable var.

ISIFilter Creates the new event containing timestamps of the variable var

that have preceding interspike intervals larger than min ISI.

FirstIninterval

Creates the new event. For each interval of intervalVar, the first
var timestamp in this interval is copied to the result.

LastInInterval

Creates the new event. For each interval of intervalVar, the last
var timestamp in this interval is copied to the result.

StartOfinterval

Creates the new event. Copies the start of each interval of
intervalVar the result.

EndOfinterval

Creates the new event. Copies the end of each interval of
intervalVar the result.

Makelntervals

Creates new interval variable with intervals
[varTimestamp+shiftmin, varTimestamp+shiftMax].

MakelntFromStart

Creates new interval variable. For each timestamp (tstart) of
intStartVar, it looks for the first timestamp (tend) of the intEndVar
after tstart. If tend is before the next timestamp of intStartVar, it
adds the interval [tstart+shiftl, tend+shift2] to the result.

MakelntFromEnd

Creates new interval variable. For each timestamp of the
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intEndVar (tend), it looks for the last timestamp (tstart) of the
intStartVar before tend. If tstart is after the previous timestamp of
intEndVar, it adds the interval [tstart+shiftl, tend+shift2] to the
result.

IntOpposite Creates a new interval variable that contains intervals
‘complementary’ to the intervals of intervalvar.

IntOr Creates a new Interval Variable that contains unions of the
intervals of intervalVarl and intervalVar2.

IntAnd Creates a new Interval Variable that contains intersections of the
intervals of intervalVarl and intervalVar2.

IntSize Creates a new Interval Variable that contains all of the intervals
of intervalVar that have the length which is more or equal to
minint and less than or equal to intMax.

IntFind Creates a new Interval Variable. Each interval of intervalVar that
contains one or more timestamps of eventVar is copied to the
result.

MarkerExtract Creates a new event variable based on an existing marker
variable.

Shift Returns a new variable with all the timestamps of variable var
shifted in time by shiftBy seconds.

NthAfter Returns the N-th timestamp in varl after the timestamp in var2.

PositionSpeed Calculates position speed from X and Y coordinate variables.

Speed is calculated from positions at times (t-deltaT, t+deltaT).

FilterContinuousVariable

Applies the specified frequency filter to the specified continuous
variable.

LinearCombinationOfContVars

Calculates a linear combination of two continuous variables.

DecimateContVar

Decimates a continuous variable.

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.8.1. Rename Function

Rename Function
Renames the specified variable.

Syntax
Rename(doc, var, newName)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

var variableReference Reference to the variable.

newName string The new name of the variable.

Returns

None

Comments
Use this function when you need to assign the variable name generated in the script.

Usage

NexScript
doc = Get ActiveDocunent ()

doc. Tenp = Interval Filter(GetVarByName(" Neuron04a"), GetVarByNanme("Trials"))
Renane(doc, doc. Tenp, "NeuronO4da_filtered")

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.8.2. Join Function

Join Function
Creates the new event that contains the timestamps of the two specified variables.

Syntax
variableReference Join(varl, var2)
Parameters

Parameter Type Description
varl variableReference Reference to the variable.
var2 variableReference Reference to the variable.
Returns

Reference to the new variable.

Comments
Creates the new event that contains both the timestamps of varl and the timestamps of var2.
Usage

NexScript

doc = Get ActiveDocunent ()
doc. Event s4and5 = Joi n(doc. Event4, doc. Eventb5)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.8.3. Sync Function

Sync Function
Creates the new event containing all the timestamps of varl that are in the intervals [var2+from,

var2+to).

Syntax

variableReference Sync(varl, var2, from, to)

Parameters

Parameter Type Description

varl variableReference Reference to the variable.

var2 variableReference Reference to the variable.

from double Offset minimum (seconds).

to double Offset maximum (seconds).
Returns

Reference to the new variable.

Comments
Creates the new event containing all the timestamps of varl that are in the intervals [var2+from,
var2+to]

Usage

NexScript

doc = Get ActiveDocunent ()
doc. synced_1 and 2 = Sync(doc. Neuronl, doc. Neuron2, -0.01, 0.01)

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.8.4. NotSync Function

NotSync Function
Creates the new event containing all the timestamps of varl that are NOT in the intervals [var2+from,
var2+to).

Syntax
variableReference NotSync(varl, var2, from, to)
Parameters
Parameter Type Description
varl variableReference Reference to the variable.
var2 variableReference Reference to the variable.
from double Offset minimum (seconds).
to double Offset maximum (seconds).
Returns

Reference to the new variable.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
doc. not Sync_4 _and_5 = Not Sync(doc. Neuron04, doc. Neuron05, -0.01, 0.01)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.8.5. FirstAfter Function

FirstAfter Function
Creates the new event containing the first timestamp of varl in each of the intervals [var2+from,
var2+to).

Syntax
variableReference FirstAfter(varl, var2, from, to)
Parameters
Parameter Type Description
varl variableReference Reference to the variable.
var2 variableReference Reference to the variable.
from double Offset of interval start around var2 timestamps.
to double Offset of interval end around var2 timestamps.
Returns

Reference to the new variable.

Comments
Creates the new event containing the first timestamp of varl in each of the intervals [var2+from,
var2+to].

Usage

NexScript

doc = Get ActiveDocunent ()
%find the first spike of Neuronl after each stinulus (in the first second after

sti mul us)
doc. FirstNL = FirstAfter(GetVarByNane(doc, "Neuronl"), GetVarByNanme(doc,

"Stinmulus"), 0, 1)

See Also
Introduction to NexScript Programming
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5.5.8.6. FirstNAfter Function

FirstNAfter Function

Creates the new event containing the first N timestamps of one variable after each of the timestamps
of the second variable.

Syntax
variableReference FirstNAfter(varl, var2, count)
Parameters
Parameter Type Description
varl variableReference Reference to the variable.
var2 variableReference Reference to the variable.
count double How many timestamps of varl (that are after each
timestamp of var2) to copy to the result.
Returns

The reference to the new variable.

Comments
None

Usage

NexScript

doc = Cet ActiveDocumnent ()
doc. first5Spi kesAfterStinmulus = FirstNAfter(GetVarByNane(doc, "Neuronl"),
CGet Var ByName(doc, "Stimul us"), 5)

See Also
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5.5.8.7. LastBefore Function

LastBefore Function

Creates the new event containing the last timestamp of varl in each of the intervals [var2+from,
var2+to).

Syntax
variableReference LastBefore(varl, var2, from, to)
Parameters

Parameter Type Description
varl variableReference Reference to the variable.
var2 variableReference Reference to the variable.
from double Interval start offset (seconds).
to double Interval end offset (seconds).
Returns

Reference to the new variable.

Comments
Creates the new event containing the last timestamp of varl in each of the intervals [var2+from,
var2+to].

Usage

NexScript

doc = Get ActiveDocunent ()
doc. | ast = Last Before(doc. Neuronl, doc.Event4, 0, 5)

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 234


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.8.8. IntervalFilter Function

IntervalFilter Function

Creates the new event containing all the timestamps of the specified event or neuron variable that are
in the intervals of the specified interval variable.

Syntax
variableReference IntervalFilter(var, intervalVar)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
intervalVar variableReference Reference to the interval variable.
Returns

Reference to the new variable.

Comments

Creates the new event containing all the timestamps of var that are in the intervals of the intervalVar
Usage

NexScript

doc = Get ActiveDocunent ()
doc.filtered = Interval Filter(GetVarByNane(doc, "Neuronl"), GetVarByNanme(doc,
"Trials"))

See Also
Introduction to NexScript Programming
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5.5.8.9. SelectTrials Function

SelectTrials Function
Creates the new event containing the specified timestamps of a variable.

Syntax
variableReference SelectTrials(var, selectList)
Parameters
Parameter Type Description
var variableReference Reference to the variable.
selectList string A list of comma-separated indexes or ranges of
timestamps. for example: 1,3-5,10.
Returns

The reference to the new variable.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
doc. sel ect edEvents = Sel ect Tri al s( Get Var ByNane(" Event 04"), "1,5-10")

See Also
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5.5.8.10. SelectRandom Function

SelectRandom Function

Creates the new event containing randomly selected timestamps of the specified variable.

Syntax
variableReference SelectRandom(var, nSelect)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
nSelect double Number of timestamps to select.
Returns

The reference to the new event containing randomly selected timestamps of the specified variable.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
doc. randonEvent s04 = Sel ect Randon{ Get Var ByNane(doc, "Event04"), 10)

See Also
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5.5.8.11. SelectEven Function

SelectEven Function
Creates the new event containing even (2nd, 4th, etc.) timestamps of the specified variable.

Syntax
variableReference SelectEven(var)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
Returns

The reference to the new event containing even (2nd, 4th, etc.) timestamps of the specified variable.

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
doc. evenEvent s04 = Sel ect Even( Get Var ByNane(doc, "Event04"))

See Also
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5.5.8.12. SelectOdd Function

SelectOdd Function
Creates the new event containing the odd (1st, 3rd, etc.) timestamps of the specified variable.

Syntax
variableReference SelectOdd(var)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
Returns

The reference to the new event containing the odd (1st, 3rd, etc.) timestamps of the specified
variable.

Comments
None
Usage

NexScript

doc = Cet ActiveDocunent ()
doc. oddEvent s04 = Sel ect Odd( Get Var ByNane(doc, "Event04"))

See Also
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5.5.8.13. ISIFilter Function

ISIFilter Function

Creates the new event containing the timestamps of the specified variable that have preceding
interspike intervals larger than the specified value.

Syntax
variableReference ISIFilter(var, minISI)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
minlSlI double Minimum ISI (in seconds).
Returns

Reference to the new variable.

Comments

Creates the new event containing timestamps of the variable var that have preceding interspike
intervals larger than miniSl.

Usage

NexScript

doc = GetActiveDocunent ()

doc. RenovedSnal I 1 SI = I SIFilter(doc. Neuronl, 0.1)
See Also
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5.5.8.14. Firstininterval Function

Firstininterval Function

Creates the new event. For each interval of the specified interval variable, the first timestamp in this
interval is copied to the result.

Syntax
variableReference Firstininterval(var, intervalVar)
Parameters

Parameter Type Description
var variableReference Reference to the neuron or event variable.
intervalVar variableReference Reference to the interval variable.
Returns

The reference to the new variable.

Comments
Creates the new event. For each interval of intervalVar, the first var timestamp in this interval is
copied to the result.

Usage

NexScript

doc = GetActiveDocunent ()
doc.firstInTrial = Firstlnlnterval (GetVarByNane(doc, "Neuronl"),
CGet Var ByNane(doc, "Trial s"))

See Also
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5.5.8.15. LastInInterval Function

LastInInterval Function

Creates the new event. For each interval of the specified interval variable, the last timestamp in this
interval is copied to the result.

Syntax
variableReference LastIninterval(var, intervalVar)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
intervalVar variableReference Reference to the interval variable.
Returns

Reference to the new variable.

Comments

Creates the new event. For each interval of intervalVar, the last var timestamp in this interval is
copied to the result.

Usage

NexScript

doc = GetActiveDocunent ()

doc. Last Spi kel nTrial = LastlInlnterval (doc. Neuronl, doc.Trials)
See Also
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5.5.8.16. StartOfInterval Function

StartOfinterval Function
Creates the new event. Copies the start of each interval of the specified interval variable to the result.

Syntax
variableReference StartOflnterval(intervalVar)
Parameters

Parameter Type Description
intervalVar variableReference Reference to the interval variable.
Returns

Reference to the new variable.

Comments

Creates the new event. Copies the start of each interval of intervalVar to the result.
Usage

NexScript

doc = Get ActiveDocunent ()
doc. Trial Starts = StartOfInterval (doc. Tri al)

See Also
Introduction to NexScript Programming
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5.5.8.17. EndOfInterval Function

EndOfinterval Function

Creates the new event based on the specified interval variable. Copies the end of each interval of the
interval variable to the result.

Syntax
variableReference EndOfinterval(intervalVar)
Parameters

Parameter Type Description
intervalVar double Reference to an interval variable.
Returns

Reference to the new variable.

Comments

Creates the new event based on the specified interval variable. Copies the end of each interval of the
interval variable to the result.

Usage

NexScript

doc = Get ActiveDocumnent ()
doc.trial Ends = EndOf I nt erval ( Get Var ByNane(doc, "Trials"))

See Also
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5.5.8.18. Makelntervals Function

Makelntervals Function

Creates new interval variable with intervals [varTimestamp+shiftmin, varTimestamp-+shiftMax].

Syntax
variableReference Makelntervals(var, shiftMin, shiftMax)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
shiftMin double Shift minimum in seconds.
shiftMax double Shift maximum in seconds.
Returns

Reference to the new variable.

Comments
Creates new interval variable with intervals [varTimestamp+shiftmin, varTimestamp+shiftMax].
Usage

NexScript

doc = Get ActiveDocunent ()
doc. | nt AroundEvent 04 = Makel nterval s(doc. Event 04, 0, 2)

See Also
Introduction to NexScript Programming
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5.5.8.19. MakelntFromStart Function

MakelntFromStart Function

Creates new interval variable. For each timestamp tstart of intStartVar, it looks for the first timestamp
tend of the intEndVar after tstart. If tend is before the next timestamp of intStartVar, it adds the
interval [ tstart +shiftl, tend +shift2] to the result.

Syntax
variableReference MakelntFromStart(intStartVar, intEndVar, shiftl, shift2)
Parameters

Parameter Type Description
intStartVar variableReference Reference to the variable
intEndVar variableReference Reference to the variable
shiftl double Shift minimum (seconds).
shift2 double Shift maximum (seconds).
Returns

Reference to the new variable.

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
doc.Int2 = Makel nt Fronttart (doc. Event 04, doc. Event05, -0.1, 0.1)

See Also
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5.5.8.20. MakelntFromEnd Function

MakelntFromEnd Function

Creates new interval variable. For each timestamp tend of the intEndVar, it looks for the last
timestamp ( tstart ) of the intStartVar before tend. If tstart is after the previous timestamp of
intEndVar, it adds the interval [ tstart +shiftl, tend +shift2] to the result.

Syntax
variableReference MakelntFromEnd(intStartVar, intEndVar, shiftl, shift2)
Parameters

Parameter Type Description
intStartVar variableReference Reference to the variable.
intEndVar variableReference Reference to the variable.
shiftl double Shift minimum (seconds).
shift2 double Shift maximum (seconds).
Returns

Reference to the new variable.

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
doc. I nt2 = Makel nt FronEnd(doc. Event 04, doc. Event05, -0.1, 0.1)

See Also
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5.5.8.21. IntOpposite Function

IntOpposite Function

Creates a new interval variable that contains intervals 'complementary’ to the intervals of the specified
interval variable.

Syntax
variableReference IntOpposite(doc, intervalVariable)
Parameters

Parameter Type Description
doc documentReference |Reference to the document
intervalVariable variableReference Reference to the interval variable.
Returns

Reference to the new interval variable.

Comments
Creates a new interval variable that contains intervals ‘complementary’ to the intervals of
intervalVariable.

Usage

NexScript

doc = GetActiveDocunent ()
doc. QusideTrials = I ntOpposite(doc, doc. Trials)

See Also
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5.5.8.22. IntOr Function

IntOr Function

Creates a new Interval Variable that contains unions of the intervals of intervalVarl and intervalVar2.

Syntax
variableReference IntOr(doc, intervalVarl, intervalVar2)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
intervalVarl variableReference Reference to the interval variable.
intervalVar2 variableReference Reference to the interval variable.
Returns

Reference to the new interval variable.

Comments

Creates a new Interval Variable that contains unions of the intervals of intervalVarl and intervalVar2
Usage

NexScript

doc = Get ActiveDocunent ()
doc. Trial sland2 = IntOr(doc, doc. Trialsl, doc. Trial s2)

See Also
Introduction to NexScript Programming
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5.5.8.23. IntAnd Function

IntAnd Function

Creates a new Interval Variable that contains intersections of the intervals of intervalVarl and
intervalVar2.

Syntax
IntAnd(intervalVarl, intervalVar2)
Parameters

Parameter Type Description
intervalVarl variableReference Reference to the interval variable.
intervalVar2 variableReference Reference to the interval variable.
Returns

The reference to the new interval variable.

Comments

Creates a new Interval Variable that contains intersections of the intervals of intervalVarl and
intervalVar2

Usage
NexScript
doc.Int3 = IntAnd(doc. Interval 1, doc.Interval 2)

See Also
Introduction to NexScript Programming
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5.5.8.24. IntSize Function

IntSize Function
Creates a new Interval Variable that contains the intervals with the specified length range.

Syntax
variableReference IntSize(intervalVar, minint, maxint)
Parameters

Parameter Type Description
intervalVar variableReference Reference to the interval variable.
minint double Minimum interval length (in seconds).
maxint double Maximum interval length (in seconds).
Returns

Reference to the new interval variable.

Comments

Creates a new Interval Variable that contains all of the intervals of intervalVar that have the length
which is more or equal to minint and less than or equal to intMax.

Usage

NexScript

doc = Cet ActiveDocumnent ()
doc. Tri al sLessThanl0secDurati on = IntSize(doc. Trials, 0, 10)

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 251


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.8.25. IntFind Function

IntFind Function

Finds all intervals that contain at least one timestamp of the specified event or neuron variable.

Syntax
variableReference IntFind(intervalVar, eventVar)
Parameters

Parameter Type Description
intervalVar variableReference Reference to the interval variable.
eventVar variableReference Reference to the event or neuron variable.
Returns
None
Comments

Creates a new Interval Variable. Each interval of intervalVar that contains one or more timestamps of
eventVar is copied to the result.

Usage

NexScript

doc = Get ActiveDocunent ()

doc.Intsl = IntFind(doc.Intervall, doc. Event4)
See Also

Introduction to NexScript Programming

NexScript Function Categories

Page 252


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.8.26. MarkerExtract Function

MarkerExtract Function
Creates a new event variable based on existing marker variable.

Syntax
variableReference MarkerExtract(doc, MarkerVariableName, ExtractString)
Parameters

Parameter Type Description
doc documentReference |Reference to the document
MarkerVariableName |string The name of the marker variable.
ExtractString string Extract string. See comments.
Returns
None
Comments

ExtractString contains a list of items separated by commas. Items AND or OR should be placed
between the conditions for the sample field. Conditions for each marker field should end with the item
EOF. The last item in ExtractString list should be END.

For example, assume that we have a marker variable Strobed with one field that contains integer
values. To extract all the timestamps with the field value 3 you may use the following command:
doc. NewkEvent = Marker Extract (doc, "Strobed", "=3, ECF, END")

To extract all the timestamps with the field values 3, 4 and 5 you may use the command:
doc. NewEvent = Marker Extract (doc, "Strobed", ">2, AND, <6, ECF, END")

To use string comparisons in timestamp extraction, add $ sign at the beginning of the string. For
example, to extract timestamps with Ev_Marker field value WL, use:

doc. NewEvent 1 = Marker Extract (doc, "Ev_Marker", "=$W., EOF, END")
Usage

NexScript

doc = Cet ActiveDocunent ()

doc. NewkEvent = Marker Extract (doc, "Strobed", "=3, ECF, END")

See Also
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5.5.8.27. Shift Function

Shift Function

Returns a new variable with all the timestamps of variable var shifted in time by shiftBy seconds.

Syntax
variableReference Shift(var, shiftBy)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
shiftBy double Shift value (in seconds).
Returns

Reference to the new variable.

Comments

Returns a new variable with all the timestamps of variable var shifted in time by shiftBy seconds.

Usage

NexScript

doc = Get ActiveDocunent ()
doc. Event 04Shi fted = Shift(doc. Event 04, 10)

See Also
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5.5.8.28. NthAfter Function

NthAfter Function
Creates the new variable with the N-th timestamp in varl after each timestamp in var2.

Syntax
variableReference NthAfter(varl, var2, N)
Parameters
Parameter Type Description
varl variableReference Reference to the variable
var2 variableReference Reference to the variable
N double Spike number.
Returns

Reference to the new variable.

Comments

Creates the new variable with the N-th timestamp in varl after each timestamp in var2.
Usage

NexScript

doc = Get ActiveDocunent ()
doc. SecondSpi ke = Nt hAfter (doc. Neuronl, doc. Neuron2, 2)

See Also
Introduction to NexScript Programming
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5.5.8.29. PositionSpeed Function

PositionSpeed Function

Calculates the position speed from X and Y coordinate variables and creates a new continuous
variable.

Syntax
variableReference PositionSpeed(varX, varY, deltaT, smoothRadius)
Parameters

Parameter Type Description
varX variableReference Reference to the variable.
varY variableReference Reference to the variable.
deltaT double Time step for speed calculation.
smoothRadius double Smooth parameter. See Comments.
Returns

Reference to the new variable

Comments
PositionSpeed operation calculates the scalar speed of a pair of the position variables.

1. First, for each data point of Position variable PosX[T], where T is time, the raw scalar speed is
calculated:

dX =PosX[ T + DeltaT ] - PosX[ T ]
dY = PosY[ T + DeltaT ] - PosY[ T ]
RawScalarSpeed[ T ] = sgrt( dX*dX + dY*dY ) / DeltaT

If there is no data point at time T + DeltaT, a linear interpolation is used to calculate PosX|[T + DeltaT]
and PosY[T + DeltaT].

2. Second, RawScalarSpeed is smoothed with the Gaussian filter. The parameters of the filter are
such that the width (in seconds) of the Gaussian curve at half the height is equal to the value of
Smooth parameter. If Smooth = 0, Gaussian filter is not applied.

Usage

NexScript

doc = Cet ActiveDocunent ()
doc. speed = PositionSpeed(doc. LED1_X, doc.LED1_Y, 0.1, 0.5)

See Also
Introduction to NexScript Programming
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5.5.8.30. FilterContinuousVariable Function

FilterContinuousVariable Function
Filters the specified continuous variable using the specified frequency filter.

Syntax

FilterContinuousVariable(doc, contVar, filteredVarName, filterType, filterOrder, freql, freq2)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

contVar variableReference | Reference to the variable.

filteredVarName string The name of the filtered variable.

filterType string The type of the filter. Should be "Lowpass",
"Highpass", "Bandpass"”, "Bandstop" or "Notch".

filterOrder double The number specifying the filter order. Should be
between 3 and 11 inclusive.

freql double Filter frequency parameter (in Hz). See comments
below.

freq2 double Filter frequency parameter (in Hz). See comments
below.

Returns

None

Comments

If the filter type is Lowpass or Highpass, freql is a cutoff frequency and freg2 is not used.

If the filter type is Bandpass or Bandstop, freql is a minimum of the frequency range and freq2 is a
maximum of the frequency range.

If the filter type is Notch, freq1l is the center of Notch filter and freq2 is the width of the Notch filter.

Usage

NexScript

The following sample script applies Bandpass filter to the variable ContChannelQ1. The result of
filtering will be saved in continuous variable ContlBandFiltered. The filter order is 5 and the frequency
band is from 1000 Hz to 2000 Hz:

doc CGet Act i veDocument ()
var CGet Var ByName(doc, " Cont Channel 01")
Fi |t er Conti nuousVari abl e(doc, var, "Contl1lBandFiltered", "Bandpass", 5, 1000, 2000)

See Also
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5.5.8.31. LinearCombinationOfContVars Function

LinearCombinationOfContVars Function
Calculates a linear combination of two continuous variables.

Syntax
LinearCombinationOfContVars(doc, resultName, contVarl, coeffl, contVar2, coeff2)
Parameters

Parameter Type Description
doc documentReference |Reference to the document.
resultName string The name of the result.
contVarl variableReference Reference to the first continuous variable.
coeffl double Coefficient for the first continuous variable
contVar2 variableReference Reference to the second continuous variable.
coeff2 double Coefficient for the second continuous variable
Returns
None
Comments

This function calculates a linear combination of two continuous variables. The values of the resulting
variable are:

contVar1l val ue*coeffl + contVar2_ val ue*coeff2
Usage

NexScript

doc = Cet ActiveDocumnent ()
% cal cul ate average of contVarl and cont Var2
Li near Conbi nati onOf Cont Var s(doc, "average", doc.contVarl, 0.5, doc.contVar2, 0.5)

See Also
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5.5.8.32. DecimateContVar Function

DecimateContVar Function

Decimates a continuous variable.

Syntax
DecimateContVar(doc, resultName, contVar, decimationFactor)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
resultName string The name of the decimated continuous variable.
contVar variableReference Reference to the variable.

decimationFactor

double

If decimationFactor = 2, every second data point of
contVar is copied to the result, if decimationFactor =
3, every third, etc.

Returns
None

Comments

None
Usage

NexScript

doc = Get ActiveDocunent ()
"deci mat ed", doc.contVarl, 10)

Deci nat eCont Var ( doc,

See Also
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5.5.9. Matlab Functions

The following matlab functions are available in NexScript

Function

Description

SendSelectedVarsToMatlab

Sends the selected variables to Matlab.

ExecuteMatlabCommand Sends the string command to Matlab and executes the
command in Matlab.

GetVarFromMatlab Gets the specified timestamped variable (array of timestamps)
from Matlab.

GetContVarFromMatlab Imports the specified matrix containing continuous variable data

from Matlab.

GetContVarWithTimestampsFrom
Matlab

Imports the specified matrix containing continuous variable data
from Matlab.

GetlntervalVarFromMatlab

Imports the specified matrix containing intervals from Matlab.

See Also

Introduction to NexScript Programming

NexScript Function Categories

Page 260



#FunctionRef_SendSelectedVarsToMatlab
#FunctionRef_ExecuteMatlabCommand
#FunctionRef_GetVarFromMatlab
#FunctionRef_GetContVarFromMatlab
#FunctionRef_GetContVarWithTimestampsFromMatlab
#FunctionRef_GetContVarWithTimestampsFromMatlab
#FunctionRef_GetIntervalVarFromMatlab
#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.9.1. SendSelectedVarsToMatlab Function

SendSelectedVarsToMatlab Function
Sends selected variables to Matlab.

Syntax
SendSelectedVarsToMatlab(doc)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

Returns

None

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
SendSel ect edVar sToMat | ab( doc)

See Also
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5.5.9.2. ExecuteMatlabCommand Function

ExecuteMatlabCommand Function
Sends the string command to Matlab and executes the command in Matlab.

Syntax
ExecuteMatlabCommand(command)

Parameters

Parameter Type Description

command string Matlab command to be run.

Returns

None

Comments

Any valid Matlab command that you can type at Matlab prompt can be used. For example, you can
call a Matlab script or a function.

Usage

NexScript
Execut eMat | abCommand( " x=randn( 10, 1); pl ot (x)")

See Also
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5.5.9.3. GetVarFromMatlab Function

GetVarFromMatlab Function
Gets the specified neuron or event variable from Matlab.

Syntax

GetVarFromMatlab(doc, varname, isneuron)

Parameters

Parameter Type Description

doc documentReference |Reference to the document.

varname string The name of the matrix in Matlab workspace. The
matrix should be a double matrix with either one row
or one column of data containing timestamps in
seconds.

isneuron double If isneuron is 1, the imported variable is added to
the list of Neurons. Otherwise, the variable is added
to the list of events.

Returns

None

Comments

None

Usage

NexScript

doc = Get ActiveDocunent ()
% get the 1-colum matrix evl and add it to the list of events
n evlu , 0)

CGet Var Fr onivat | ab( doc,

See Also
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5.5.9.4. GetContVarFromMatlab Function

GetContVarFromMatlab Function

Imports the specified matrix from Matlab. Each column of the matrix is imported as a continuous

variable.
Syntax
GetContVarFromMatlab(doc, MatrixName, TimestampOfFirstValue, TimeStep)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
MatrixName string The name of a matrix in Matlab workspace.

TimestampOfFirstValue | double

The timestamp (in seconds) of the first value of each
continuous variable.

TimeStep double Digitizing time step (in seconds) of the imported
variables.

Returns

None

Comments

This function adds continuous variables to the specified document. The hames of the variables
include the MatrixName and the column number.

Usage

NexScript
doc = Get ActiveDocunent ()

% inmport matrix contData from Matl ab.
Get Cont Var Fromvat | ab(doc, "cont Data",

See Also
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5.5.9.5. GetContVarWithTimestampsFromMatlab Function

GetContVarWithTimestampsFromMatlab Function
Imports the specified 2-column matrix containing continuous variable data from Matlab.

Syntax

GetContVarWithTimestampsFromMatlab(doc, MatrixName, UseFirstDeltaAsDigRate)

Parameters

Parameter Type Description

doc documentReference |Reference to the document

MatrixName string The name of the Matrix in Matlab workspace. The
first column of the matrix should contain the values
of a continuous variable, the second column - the
corresponding timestamps.

UseFirstDeltaAsDigRat |double (0 or 1) If this parameter is positive, the difference between

e the second and the first timestamp is used as the
variable digitizing rate.

Returns

None

Comments

This function adds a continuous variable to the specified document. The name of the new variable is
the MatrixName.

Usage

NexScript

doc = Cet ActiveDocumnent ()
Get Cont Var Wt hTi mest anpsFr onivat | ab(doc, Matri xName, UseFirstDeltaAsDi gRate)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.9.6. GetIntervalVarFromMatlab Function

GetlIntervalVarFromMatlab Function

Imports the specified matrix containing intervals from Matlab.

Syntax

GetintervalVarFromMatlab(doc, MatrixName)

Parameters

Parameter

Type

Description

doc

documentReference |Reference to the document.

MatrixName

string

The name of the 2-column matrix in Matlab
workspace.

Returns
None

Comments

Imports the specified 2-column matrix from Matlab. The first column of the matrix should contain
interval start times in seconds, the second column - interval end times in seconds.

Usage

NexScript

doc = Get ActiveDocunent ()

CGet | nt er val Var Fr onivat | ab( doc,

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.10. Excel Functions
The following Excel functions are available in NexScript

Function Description
SetExcelCell Sets the text value of the specified cell in Excel.
CloseExcelFile Closes the specified Excel file if the file is open.
SendResultsToExcel Sends numerical results (of the first graphics window of the

document) to Excel.

SendResultsSummaryToExcel Sends summary of numerical results (of the first graphics
window of the document) to Excel.

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.10.1. SetExcelCell Function

SetExcelCell Function
Sets the text value of the specified cell in Excel.

Syntax

SetExcelCell(worksheet, cell, text, excelFilePath)

Parameters

Parameter Type Description

worksheet string The name of the worksheet.

cell string Excel cell specification, Should be in the form CR
where C is Excel column name, R is the row
number. For example, "Al" is the top-left cell in the
worksheet.

text string The text to be copied to the cell.

excelFilePath string Full path of the Excel file. This parameter is optional.
See Usage below.

Returns

None

Comments

None

Usage

NexScript

%this call will open Excel, Excel will create
% a new wor kbook (Excel file) and paste the text to the specified cel
Set Excel Cel | ("fronNex", "Al", "cell text")

%this call will set the cell in the specified Excel file
Set Excel Cel | ("fronNex", "Al", "cell text", "C \Data\Results.xls")

See Also
Introduction to NexScript Programming
NexScript Function Categories
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5.5.10.2. CloseExcelFile Function

CloseExcelFile Function
Closes the specified Excel file if the file is open.

Syntax
CloseExcelFile(filePath)

Parameters

Parameter Type Description

filePath string Full path of the Excel file.

Returns

None

Comments
None

Usage

NexScript

excel Fil ePath = "C: \ Dat a\ NexResul ts. x| s"
SendResul t sToExcel (doc, excel FilePath, "Nex", 0, "Al", 1, 0)
Cl oseExcel Fi |l e(excel Fi | ePat h)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.11. Power Point Functions
The following power point functions are available in NexScript

Function Description
SendGraphicsToPowerPoint Sends analysis graphics to the specified Power Point file.
ClosePowerPointFile Closes the specified Power Point file if the file is open.

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.11.1. SendGraphicsToPowerPoint Function

SendGraphicsToPowerPoint Function

Sends the contents of the first graphical window of the document to the specified Power Point

presentation.
Syntax
SendGraphicsToPowerPoint (doc, presentationPath, slideTitle, comment, addParameters,
useBitmap)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
presentationPath string Path of the presentation file.
slideTitle string Slide title.
comment string Slide comment. Will be shown below graphics.
addParameters double If 1, add a text box with analysis parameter values.
useBitmap double If 1, transfer graphics as a bitmap, otherwise,
transfer graphics as a metafile.
Returns
None
Comments
None
Usage
NexScript

doc = Get ActiveDocunent ()

SendG aphi csToPower Poi nt ( doc,

1, 0)

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.11.2. ClosePowerPointFile Function

ClosePowerPointFile Function
Closes the specified Power Point file if the file is open.

Syntax
ClosePowerPointFile(filePath)

Parameters

Parameter Type Description

filePath string Full path of the Power Point file.

Returns

None

Comments
None

Usage

NexScript
ppt Fil ePath = " C:\ Dat a\ NexResul t s. ppt"

SendGr aphi csToPower Poi nt (doc, pptFilePath, "Slide 1", "Sanple slide"

Cl osePower Poi nt Fi | e( ppt Fi | ePat h)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.12. Running Script Functions

The following running script functions are available in NexScript

Function Description
RunScript Runs the script with the specified file name.
Sleep Pauses execution of the script.

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.12.1. RunScript Function

RunScript Function
Runs the script with the specified name.

Syntax
RunScript(scriptName)

Parameters

Parameter Type

Description

scriptName string Script name.

Returns

None

Comments
None

Usage
NexScript
RunScri pt ("MyQt her Scri pt™)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.12.2. Sleep Function

Sleep Function
Pauses execution of the script for nms milliseconds.

Syntax
Sleep(nms)

Parameters

Parameter Type Description

nms double The number of milliseconds to pause.

Returns

None

Comments
None

Usage

NexScript

% pause for 2 seconds
Sl eep(2000)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13. Math Functions

The following math functions are available in NexScript

Function Description

seed Initializes random number generator.

expo Generates a random value exponentially distributed with the
specified mean.

floor Returns the largest integer that is less than or equal to the
specified number.

ceil Returns the smallest integer that is greater than or equal to the
specified number.

round Rounds the specified number to the nearest integer.

abs Returns the absolute value of the specified number.

sqrt Returns square root of the specified number.

pow Returns the specified number raised to the specified power.

exp Returns exponential of the specified number.

min Returns minimum of two numbers.

max Returns maximum two number.

log Returns logarithm of the specified number.

sin Returns sine of the specified number.

cos Returns cosine of the specified number.

tan Returns tangent of the specified number.

acos Returns arccosine of the specified number.

asin Returns arcsine of the specified number.

atan Returns arctangent of the specified number.

RoundToTS Rounds the number to the nearest timestamp value.

GetFirstGE Returns the index of the first timestamp in the specified variable
that is greater or equal to the specified number.

GetFirstGT Returns the index of the first timestamp in the specified variable

that is greater than the specified number.

GetBinCount

Calculates the number of timestamps in neuron the specified
time interval.

BitwiseAnd Converts values to unsigned integers and performs bitwise AND
operation.

BitwiseOr Converts values to unsigned integers and performs bitwise OR
operation.

GetBit Converts the specified number to an unsigned integer and

returns the value of the specified bit (1 to 32).
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5.5.13.1. seed Function

seed Function

Initializes random number generator.

Syntax
seed(double iseed)

Parameters

Parameter Type Description

iseed double Numeric seed value. Should be a positive integer.

Returns

None

Comments
None

Usage

NexScript
seed(1717)

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 278


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.13.2. expo Function

expo Function

Generates a random value exponentially distributed with the specified mean.

Syntax
double expo(double fmean)

Parameters

Parameter Type

Description

fmean double

Mean of the exponential distribution.

Returns

None

Comments
None

Usage

NexScript

y = expo(10)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.3. floor Function

floor Function

Returns the largest integer that is less than or equal to the specified number.

Syntax
double floor(double x)

Parameters

Parameter Type

Description

X double

Numeric value.

Returns

Returns the largest integer that is less than or equal to x.

Comments
None

Usage

NexScript

=1.7
= floor(x)
%y now equals to 1

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.4. ceil Function

ceil Function
Returns the smallest integer that is greater than or equal to the specified number.

Syntax
double ceil(double x)

Parameters

Parameter Type Description

X double Numeric value.

Returns

Returns the smallest integer that is greater than or equal to x.

Comments
None
Usage

NexScript

x = ceil(1.01)

% x now equals to 2

See Also

Introduction to NexScript Programming
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5.5.13.5. round Function

round Function
Rounds the specified number to the nearest integer.

Syntax
round(double x)

Parameters

Parameter Type

Description

X double Numeric value.

Returns

Returns the integer that is closest to x

Comments
None

Usage

NexScript

y = round(1.3)

%y nowis 1

y = round(1.6)

%y nowis 2

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.6. abs Function

abs Function

Returns absolute value of the specified number.

Syntax
double abs(double x)

Parameters

Parameter Type

Description

X double Numeric value.

Returns

Returns absolute value of x.

Comments
None

Usage

NexScript

%this script tests abs function
X =-2

ax = abs(x)

% ax equals to 2

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.7. sqgrt Function

sqgrt Function

Returns the square root of the specified number.

Syntax
double sqgrt(double x)
Parameters
Parameter Type Description
X double Numeric value (should be non-negative).
Returns

Returns the square root of x.

Comments
None

Usage

NexScript

y = sqrt(2)
See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.8. pow Function

pow Function
Returns x raised to the power of y.

Syntax
double pow(double x, double y)
Parameters
Parameter Type Description
X double Number to be raised to the specified power.
y double The power.
Returns

Returns x raised to the power of y.

Comments
None
Usage

NexScript

z = pow(2, 3)
% z now equals to 8

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.9. exp Function

exp Function
Returns exponential of x.

Syntax
double exp(double x)

Parameters

Parameter Type

Description

X double

Numeric value.

Returns

Returns exponential of x.

Comments
None

Usage
NexScript

y = exp(2.5)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.10. min Function

min Function
Returns the minimum of two numbers.

Syntax
double min(double x, double y)
Parameters
Parameter Type Description
X double Numeric value.
y double Numeric value.
Returns

Returns minimum of x and y.

Comments

None
Usage

NexScript

4
2
mn(x, y)

X

y
z

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.11. max Function

max Function
Returns maximum of two numbers.

Syntax
max(double x, double y)

Parameters

Parameter Type

Description

X double

Numeric value.

y double

Numeric value.

Returns
Returns maximum of x and y.

Comments

None
Usage

NexScript

7
max(x, 5)

X
y

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.12. log Function

log Function
Returns logarithm of the specified number.

Syntax
log(double x)
Parameters
Parameter Type Description
X double Numeric value (the value should be positive).
Returns

Returns logarithm of x.

Comments
None

Usage

NexScript
y = 1o0g(2.5)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.13. sin Function

sin Function

Returns sine of the specified number.

Syntax
sin(double x)
Parameters
Parameter Type Description
X double Numeric value (sine parameter in radians).
Returns

Returns the sine of x.

Comments
None

Usage

NexScript
X 10
y si n(x)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.14. cos Function

cos Function

Returns cosine of the specified number.

Syntax
double cos(double x)
Parameters
Parameter Type Description
X double Numeric value (cosine parameter in radians).
Returns

Returns cosine of x.

Comments
None

Usage

NexScript
y = co0s(0.5)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.15. tan Function

tan Function
Returns tangent of the specified number.

Syntax
tan(double x)
Parameters
Parameter Type Description
X double Numeric value (tangent parameter in radians).
Returns

Returns tangent of x.

Comments
None

Usage

NexScript
y = tan(1)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.16. acos Function

acos Function

Returns the arccosine (in radians) of the specified number.

Syntax
double acos(double x)
Parameters
Parameter Type Description
X double Numeric value (the value should be from -1 to +1).
Returns

Returns y such that x = cos(y).

Comments
None

Usage

NexScript

x = 0.5

y = acos(Xx)

%y is 1.047197551

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.17. asin Function

asin Function

Returns the arcsine of the specified number.

Syntax
double asin(double x)
Parameters
Parameter Type Description
double X Numeric value (the value should be from -1 to +1).
Returns

Returns y such that x = sin(y).

Comments
None
Usage

NexScript

0.5
asi n(x)

X
y

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.18. atan Function

atan Function
Returns the arctangent of the specified number.

Syntax
double acos(double x)

Parameters

Parameter Type

Description

double X Numeric value.

Returns

Returns y such that x = tan(y).

Comments
None
Usage

NexScript

2
at an(x)

X
y

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.19. RoundToTS Function

RoundToTS Function
Rounds the specified number to the nearest timestamp value.

Syntax
double RoundToTS(doc, time)
Parameters
Parameter Type Description
doc documentReference |Reference to the document.
time double The time value (in seconds) to be rounded.
Returns

The document timestamp value (in seconds) nearest to the specified time.

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()
ts = RoundToTS(doc, 1.234)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.20. GetFirstGE Function

GetFirstGE Function

Returns the index of the first timestamp in the specified variable that is greater than or equal to the
specified number.

Syntax
double GetFirstGE(var, number)
Parameters

Parameter Type Description
var variableReference Reference to the variable.
number double Time value in seconds.
Returns

Returns the index of the first timestamp in the specified variable that is greater than or equal to the
specified number.
Comments

None
Usage

NexScript

doc = GetActiveDocunent ()

neuron = Get Var ByNane(doc, "Neuron04a")

% get the index of the first spike at or after 5.7s
i ndex = GetFirstGE(var, 5.7)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.21. GetFirstGT Function

GetFirstGT Function

Returns the index of the first timestamp in the specified variable that is greater than the specified

number.

Syntax

double GetFirstGT(var, number)

Parameters

Parameter

Type

Description

var

variableReference

Reference to the variable.

number

double

Time value in seconds.

Returns

Returns the index of the first timestamp in the specified variable that is greater than the specified

number.

Comments

None
Usage

NexScript

doc = GetActiveDocunent ()
neuron = Get Var ByNane(doc,
% get the index of the first spike after 5.7s

i ndex = Get FirstGI(var,

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.22. GetBinCount Function

GetBinCount Function
Calculates the number of timestamps in the specified time range.

Syntax
double GetBinCount(var, timeMin, timeMax)
Parameters
Parameter Type Description
var variableReference Reference to a variable. Should be a reference to a
neuron, event, interval or continuous variable.
timeMin double Time range minimum (in seconds).
timeMax double Time range maximum (in seconds).
Returns

The number of timestamps of the specified variable in the specified time range.

Comments
None
Usage

NexScript

doc = Get ActiveDocunent ()

neur on = Cet Var ByNane(" Neur on04a")

% cal cul ate how many tinmestanps of NeuronO4a are in the interval [5.3s, 10.2s]
count = Get Bi nCount (neuron, 5.3, 10.2)

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.23. BitwiseAnd Function

BitwiseAnd Function
Returns the result of the bitwise AND operation.

Syntax
double BitwiseAnd(valuel, value2)
Parameters
Parameter Type Description
valuel double Numeric value.
value2 double Numeric value.
Returns

Result of the bitwise AND operation.

Comments
valuel and value2 are converted to integers and then bitwise AND operation is applied to these

integers.

Usage

NexScript

X = Bitw seAnd(7, 1)

% x now equals to 1

See Also

Introduction to NexScript Programming
NexScript Function Categories
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5.5.13.24. BitwiseOr Function

BitwiseOr Function
Returns the result of the bitwise OR operation.

Syntax
double BitwiseOr(valuel, value2)
Parameters
Parameter Type Description
valuel double Numeric value.
value2 double Numeric value.
Returns

Result of the bitwise OR operation.

Comments

valuel and value2 are converted to integers and then the bitwise OR operation is applied to these
integers.

Usage

NexScript

X = BitwiseOr (2, 1)
% x now equals to 3

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.13.25. GetBit Function

GetBit Function
Returns the value of the specified bit (1 to 32).

Syntax
double GetBit(number, bitNumber)
Parameters
Parameter Type Description
number double Numeric value.
bitNumber double 1-based bin number. 1 is the least significant bit, 32
is the most significant bit.
Returns

Returns the value (0 or 1) of the specified bit.

Comments
The first parameter is converted to an unsigned 32-bit integer and then the bit value of this unsigned
integer is returned.

Usage

NexScript

% get the second bit of 3

b2 = GetBit(3, 2)

% b2 is now equal to 1

See Also

Introduction to NexScript Programming
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5.5.14. String Functions

The following string functions are available in NexScript

Function Description

Left Extracts substring from the left part of the string, returns string.

Mid Extracts substring from the middle of the string.

Right Extracts substring from the right part of the string.

Find Looks for a substring inside the specified string.

StrLength Calculates the number of characters in the string, returns
number.

NumToStr Converts a number to string using optional format, returns string.

StrToNum Converts string to number.

GetNumFields Returns the number of fields in the string. The field is a substring
that does not contain spaces, tabs or commas.

GetField Returns the field with the specified field index.

CharToNum Converts a one-character string to a number (a character's
ASCII code).

NumToChar Converts a number to a one-character string containing the
character with the ASCII code equal to the number.

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.14.1. Left Function

Left Function

Returns a substring that starts at the beginning of the string.

Syntax
string Left(string, nchar)

Parameters

Parameter Type

Description

string string

String parameter.

nchar number

Number of characters in the substring.

Returns

Returns a substring that starts at the beginning of the string.

Comments

None
Usage

NexScript

sub = Left("abcdefg", 3)
% sub now i s "abc"

See Also
Introduction to NexScript Programming
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5.5.14.2. Mid Function

Mid Function
Returns the specified substring.

Syntax
string Mid(string, nstartchar, nchar)
Parameters

Parameter Type Description
string string String parameter.
nstartchar double 1-based index of the start character.
nchar double Number of characters to select.
Returns

Returns the substring that starts at character nstartchar and contains nchar characters.

Comments
None

Usage

NexScript

sub = M d("abcdefg", 2, 3)

% sub now i s "cde"

See Also

Introduction to NexScript Programming
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5.5.14.3. Right Function

Right Function

Returns a substring that ends at the end of the string.

Syntax

string Right(string, nchar)

Parameters

Parameter

Type

Description

string

string

String parameter.

nchar

string

Number of characters in the substring.

Returns

Extracts right nchar characters from string, returns string.

Comments

None
Usage

NexScript

sub = Right ("abcdefg", 3)

% sub now is "efg"

See Also

Introduction to NexScript Programming
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5.5.14.4. Find Function

Find Function
Looks for a substring inside a specified string.

Syntax
double Find(stringl, string2)
Parameters

Parameter Type Description
stringl string The string where we look for a substring.
string2 string The substring that we are trying to find.
Returns

Looks for a string string2 inside the string stringl, returns a number - the position of the first character
of string2 in the stringl. Returns zero is string2 is not found.

Comments
None
Usage

NexScript

%this script selects only the neurons that have "05" in their name
doc = Get ActiveDocunent ()

Desel ect Al | (doc)

for i=1 to GetVarCount(doc, "neuron")

nane = Get Var Nane(doc, i, "neuron")
if Find(nane, "05")> 0
Sel ect Var (doc, i, "neuron")
end
end
See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.14.5. StrLength Function

StrLength Function

Calculates the number of characters in the string.

Syntax
double StrLength(string)
Parameters
Parameter Type Description
string string The string parameter.
Returns

Returns the number of characters in the string.

Comments
None

Usage
NexScript
n = StrlLength("abcd")

See Also

Introduction to NexScript Programming
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5.5.14.6. NumToStr Function

NumToStr Function

Converts number to string using optional format string.

Syntax

string NumToStr(number, formatString)

Parameters

Parameter Type Description

number double Number to be converted to string.

formatString string Optional format string (a standard C/C++ format
specifier).
See, for example,
http://www.cplusplus.com/reference/clibrary/cstdio/p
rintf/

Returns

Returns string representing the specified number.

Comments

None
Usage

NexScript

For example, to generate strings:

Event001, Event002, ..., Event016

use the following loop
for i=1to 16

str = "Event0" + NunifoStr (i,

end

See Also

Introduction to NexScript Programming

NexScript Function Categories

"o92. 0f ")

Page 309



http://www.cplusplus.com/reference/clibrary/cstdio/printf/
http://www.cplusplus.com/reference/clibrary/cstdio/printf/
#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.14.7. StrToNum Function

StrToNum Function

Converts string to number.

Syntax
double StrToNum(stringRepresentingNumber)
Parameters

Parameter Type Description
stringRepresentingNum | string A string containing a valid representation of the
ber number, for example, "1", "002", "123.456".
Returns

Returns the number corresponding to the specified string.

Comments
None
Usage

NexScript

X = StrToNun{"003")
% x now equals to 3

See Also
Introduction to NexScript Programming
NexScript Function Categories
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5.5.14.8. GetNumFields Function

GetNumFields Function

Returns the number of fields in the string. The field is a substring that does not contain spaces, tabs
or commas.

Syntax
GetNumFields(stringWithFields)
Parameters
Parameter Type Description
stringWithFields string The string containing fields. The field is a substring
that does not contain spaces, tabs or commas.
Returns

Returns the number of fields in the string. The field is a substring that does not contain spaces, tabs
or commas.

Comments
None
Usage

NexScript

nunfi el ds = Get NunFi el ds("One two 3 4")
% nuntields is now equal to 4

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.14.9. GetField Function

GetField Function
Returns the string field.

Syntax

string GetField(stringWithFields, fieldnumber)

Parameters

Parameter Type Description

stringWithFields string The string containing multiple data fields. The field is
a substring that does not contain spaces, tabs or
commas.

fieldnumber double The field number.

Returns

Returns the field with the specified number as a string. The field is a substring that does not contain
spaces, tabs or commas. For example,

GetField("One two 3 4", 3) returns "3".

Comments

None
Usage

NexScript

secondFi el d = Get Fi el d(" Neuro0O4a Neur on05b", 2)

% secondFi el d now equal s to "NeuronO5b"

See Also

Introduction to NexScript Programming

NexScript Function Categories
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5.5.14.10. CharToNum Function

CharToNum Function
Converts a one-character string to a number (a character's ASCII code).

Syntax
double CharToNum(oneCharString)

Parameters

Parameter Type Description

oneCharString string A string of length 1 (for example, "a", "5").

Returns
The string character's ASCII code.

Comments
None
Usage

NexScript

x = Char ToNum("1")
% x now equals to 49

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.14.11. NumToChar Function

NumToChar Function

Converts a number to a one-character string containing a character with the ASCII code equal to the
number.

Syntax
string NumToChar(nhumber)
Parameters

Parameter Type Description
number double ASCI| code of the character.
Returns

Returns a one-character string containing the character with the ASCII code equal to the specified
number.

Comments
None
Usage

NexScript

oneAsString = NumloChar (49)
% oneAsString now equals to "1"

See Also
Introduction to NexScript Programming

NexScript Function Categories

Page 314


#IntroductiontoNexScript75
#FunctionRefFunctionCategories

5.5.15. Debug Functions
The following debug functions are available in NexScript

Function Description

Trace Prints arguments to output window.

MsgBox Displays a message box.

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.15.1. Trace Function

Trace Function

Prints arguments to the output window.

Syntax
Trace(argl, arg2, ...)

Parameters

Parameter Type Description

argl any type String, number or any other valid NexScript value.

arg2 any type String, number or any other valid NexScript value.

Returns
None

Comments

Converts each parameter to string and the prints the result to the output window.
Usage

NexScript

x = 30

% print the value of Xx
Trace("x=", X)

See Also
Introduction to NexScript Programming

NexScript Function Categories
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5.5.15.2. MsgBox Function

MsgBox Function

This function is equivalent to Trace function.

See Also
Introduction to NexScript Programming

NexScript Function Categories
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6. COM/ActiveX Interfaces

NeuroExplorer exposes COM (Component Object Model) interfaces that allow other applications to
launch and control NeuroExplorer.

For example, the following Matlab code starts NeuroExplorer, opens a data file and loads NeuronO4a
timestamps into the Matlab workspace:

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
neuron = doc. Vari abl e(' Neuron04a');

ti mestanps = neuron. Ti nest anps();

The table below lists the objects that NeuroExplorer exposes via COM methods and properties.

Interface Description

Application Neuroexplorer application interface. Provides methods and
properties for the main application (for example, open
document).

Document Document interface. Provides methods and properties of
the document (for example, lists variables in the
document).

Variable Variable interface. Provides methods and properties of a
variable inside a document (for example, gets variable
timestamps).
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6.1. Application

Application Interface

External applications can open an instance of NeuroExplorer using its Program 1D

"NeuroExplorer.Application".

For example, to open NeuroExplorer (or to connect to a running instance of NeuroExplorer) in Matlab
, you can use the following command:
nex = actxserver (' Neur oExpl orer. Application');

The object returned by the actxserver command is an Application object. The properties and methods

of this object are listed below.

Properties

Property Description
ActiveDocument Read-only access to the active document
DocumentCount The number of open documents
Version NeuroExplorer version
Visible Controls visibility of the application
Methods

Method Description
OpenDocument Opens a specified document (data file)
Document Returns one of the open documents
Sleep Pauses the program
RunNexScript Runs NexScript saved in a file

RunNexScriptCommands

Runs the specified NexScript text

See Also
COM/ActiveX Interfaces
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6.1.1. ActiveDocument Property

Application.ActiveDocument Property

Read-only property that returns a Document object that represents the active document (the
document corresponding to the active window of the application). Returns null if there are no open
documents.

Syntax
Document ActiveDocument
Usage

Matlab

nex
doc

act xserver (' Neur oExpl orer. Application');
nex. Act i veDocunent ;

See Also

Application Interface
Document Interface
COM/ActiveX Interfaces
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6.1.2. DocumentCount Property

Application.DocumentCount Property
Read-only property that returns the number of open documents (data files).

Syntax
int DocumentCount
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
nunbocs = nex. Docunent Count ;

See Also
Application Interface
COM/ActiveX Interfaces
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6.1.3. Version Property

Application.Version Property
Read-only property that returns a string with the current version of NeuroExplorer.

Syntax
string Version
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
versi on = nex. \Version;

See Also
Application Interface
COM/ActiveX Interfaces
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6.1.4. Visible Property

Application.Visible Property
Boolean read/write property that controls the visibility of NeuroExplorer.

Syntax
Boolean Visible

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
i sVisible = nex.Visible;

% make sure that NeuroExplorer is visible
nex. Vi si bl e = true;

See Also

Application Interface

COM/ActiveX Interfaces
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6.1.5. OpenDocument Method

Application.OpenDocument Method
Opens the specified data file. Returns Document object if succeeded.

Syntax
Document OpenDocument ( string documentPath )

Parameters

Parameter Type Description

documentPath string Full data file path

Returns

Returns Document object.
Usage

Matlab

nex
doc

act xserver (' Neur oExpl orer. Application');
nex. OpenDocunent (' C. \ Dat a\ MyDat aFi | e. nex' ) ;

See Also

Application Interface
Document Interface
COM/ActiveX Interfaces
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6.1.6. Document Medhod

Application.Document Method

Returns Document object for the specified document index.

Syntax
Document Document(int documentindex)
Parameters
Parameter Type Description

documentindex

int

1-based document index

Returns

Returns Document object.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
% get the first open docunent

doc = nex. Docunent (1)

See Also

Application Interface
Document Interface
COM/ActiveX Interfaces
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6.1.7. Sleep Method

Application.Sleep Method
Pauses the application.

Syntax
void Sleep (int millisecondsToSleep )

Parameters

Parameter Type Description

millisecondsToSleep int Number of milliseconds to sleep

Returns

None.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
% pause Neur oExpl orer for 1 second
nex. Sl eep(1000) ;

See Also
Application Interface
COM/ActiveX Interfaces
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6.1.8. RunNexScript Method

Application.RunNexScript Method

Runs the specified NexScript. Returns true if succeeded.

Syntax
bool RunNexScript ( string scriptPath )
Parameters
Parameter Type Description
scriptPath string Script path.
Returns

Returns true if script succeeded, otherwise, returns false.

Usage

Matlab

nex
res

See Also

Application Interface
Document Interface
COM/ActiveX Interfaces

act xserver (' Neur oExpl orer. Application');
nex. RunNexScri pt (' C.\ Dat a\ Scri pt s\ Test Scri pt.nsc');
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6.1.9. RunNexScriptCommands Method

Application.RunNexScriptCommands Method
Runs the specified NexScript text. Returns true if succeeded.

Syntax
bool RunNexScriptCommands ( string script )
Parameters
Parameter Type Description
script string Script text. Script lines should be separated by \n.
Returns

Returns true if script succeeded, otherwise, returns false.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');

res = nex. RunNexScri pt Conmands(' doc=Get Acti veDocunent ()\ ndoc. NewEvent =

Sync(doc. Neuron0O4a, doc. NeuronO5b, -0.01, 0.01)"')

res =

nex. RunNexScri pt Conmands(' doc=CGet Act i veDocunent () \ nAppl yTenpl at e( doc, " Aut oCorr el og
rams")");

See Also

Application Interface

Document Interface

COM/ActiveX Interfaces
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6.2. Document

Document Interface

NeuroExplorer Application object provides access to the open documents. For example, to open a
document in NeuroExplorer in Matlab script, you can use:

nex act xserver (' Neur oExpl orer. Application');
doc nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');

Here OpenDocument method returns a Document object corresponding to the specified data file.

The properties and methods of the Document object are listed below.

Properties

Property Description
Path Document file path
FileName Document file name
Comment Document comment
TimestampFrequency Document timestamp frequency
StartTime Document data start time
EndTime Document data end time
VariableCount The number of variables in the document
NeuronCount The number of neuron variables in the document
EventCount The number of event variables in the document
IntervalCount The number of interval variables in the document
MarkerCount The number of marker variables in the document
WaveCount The number of waveform variables in the document
ContinuousCount The number of continuous variables in the document
Methods

Method Description
Variable Returns the specified variable
Neuron Returns the specified neuron variable
Event Returns the specified event variable
Marker Returns the specified marker variable
Interval Returns the specified interval variable
Wave Returns the specified waveform variable
Continuous Returns the specified continuous variable
DeselectAll Deselects all the data variables in the document
SelectAllINeurons Selects all the neuron variables in the document
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SelectAllContinuous Selects all the continuous variables in the document

ApplyTemplate Runs the analysis specified in the analysis template

GetNumericalResults Returns numerical results for the first graph view of the
document

Close Closes the document

See Also

COM/ActiveX Interfaces
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6.2.1. Path Property

Document.Path Property
Read-only property that returns a string with the full path of the document.

Syntax
string Path

Usage

Matlab

nex act xserver (' Neur oExpl orer. Application');
doc nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
pat h = doc. Pat h;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.2. FileName Property

Document.FileName Property
Read-only property that returns a string with the file name.

Syntax
string FileName

Usage

Matlab

nex act xserver (' Neur oExpl orer. Application');
doc nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
path = doc. Pat h;

fil eName = doc. Fi | eNaneg;

% path is 'C \Data\MWDat aFil e. nex'

% fileNanme is ' MyDat aFil e. nex'

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.3. Comment Property

Document.Comment Property
Read-only property that returns a string with the data file comment.

Syntax
string Comment

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
conment = doc. Comment ;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.4. TimestampFrequency Property

Document.TimestampFrequency Property
Read-only property that returns the timestamp frequency of the document in Hertz.

Syntax
double TimestampFrequency

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
t sFrequency = doc. Ti mest anpFr equency;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.5. StartTime Property

Document.StartTime Property
Read-write property that specifies the document data start time (minimum timestamp) in seconds.

Syntax
double StartTime

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
startTime = doc. Start Ti ne;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.6. EndTime Property

Document.EndTime Property
Read-write property that specifies the document data end time (maximum timestamp) in seconds.

Syntax
double EndTime

Usage

Matlab

nex act xserver (' Neur oExpl orer. Application');
doc nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
endTi me = doc. EndTi ne;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.7. VariableCount Property

Document.VariableCount Property
Read-only property that returns the number of variables in the document.

Syntax
int VariableCount
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
numvars = doc. Vari abl eCount ;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.8. NeuronCount Property

Document.NeuronCount Property
Read-only property that returns the number of neurons in the document.

Syntax
int NeuronCount
Usage

Matlab
nex act xserver (' Neur oExpl orer. Application');

doc nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
numNeur ons = doc. Neur onCount ;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.9. EventCount Property

Document.EventCount Property
Read-only property that returns the number of event variables in the document.

Syntax
int EventCount
Usage

Matlab
nex = actxserver (' Neur oExpl orer. Application');

doc nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
nunEvent Vars = doc. Event Count ;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.10. IntervalCount Property

Document.IntervalCount Property
Read-only property that returns the number of interval variables in the document.

Syntax
int IntervalCount
Usage

Matlab
nex = actxserver (' Neur oExpl orer. Application');

doc nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
nunl nterval Vars = doc. | nt erval Count;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.11. MarkerCount Property

Document.MarkerCount Property
Read-only property that returns the number of marker variables in the document.

Syntax
int MarkerCount

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
numvar ker Vars = doc. Mar ker Count ;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.12. WaveCount Property

Document.WaveCount Property
Read-only property that returns the number of waveform variables in the document.

Syntax
int WaveCount

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
numMveVars = doc. WaveCount ;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.13. ContinuousCount Property

Document.ContinuousCount Property

Read-only property that returns the number of continuous variables in the document.

Syntax
int ContinuousCount

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
numCont i nuousVars = doc. Conti nuousCount ;

See Also
Document Interface
COM/ActiveX Interfaces
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6.2.14. Variable Method

Document.Variable Method
Returns Variable object for the specified variable index or name.

Syntax
Variable Variable(object variablelndexOrName)
Parameters
Parameter Type Description
variableIndexOrName |int or string 1-based variable index or a string with the variable
name
Returns

Returns Variable object.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
% get the first variable

varl = doc. Vari abl e(1);

% get the variable with the nane Neuron0O4a
neuron = doc. Vari abl e(' Neuron04a');

See Also

Variable Interface

Application Interface

Document Interface

COM/ActiveX Interfaces
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6.2.15. Neuron Method

Document.Neuron Method
Returns Variable object for the specified neuron variable index.

Syntax
Variable Neuron(int neuronindex)
Parameters

Parameter Type Description
neuronindex int 1-based neuron variable index
Returns

Returns Variable object.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
% get the first neuron variable

neuronl = doc. Neuron(1);

% get the | ast neuron variable

neur onLast = doc. Neuron(doc. Neur onCount) ;

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.16. Event Method

Document.Event Method
Returns Variable object for the specified event variable index.

Syntax
Variable Event(int eventindex)

Parameters

Parameter Type Description

eventindex int 1-based event variable index

Returns

Returns Variable object.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
% get the first event variable

Event1l = doc. Event(1);

% get the |last event variable

Event Last = doc. Event (doc. Event Count) ;

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.17. Interval Method

Document.Interval Method
Returns Variable object for the specified interval variable index.

Syntax
Variable Interval(int Intervallndex)
Parameters
Parameter Type Description
Intervallndex int 1-based interval variable index
Returns

Returns Variable object.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
%get the first interval variable

Interval 1 = doc.Interval (1);

% get the last interval variable

I nterval Last = doc. I nterval (doc. I nterval Count);

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.18. Marker Method

Document.Marker Method
Returns Variable object for the specified marker variable index.

Syntax
Variable Marker(int markerindex)
Parameters
Parameter Type Description
markerindex int 1-based marker variable index
Returns

Returns Variable object.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
% get the first marker variable

Mar ker 1 = doc. Marker (1);

% get the |ast marker variable

Mar ker Last = doc. Mar ker (doc. Mar ker Count ) ;

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.19. Wave Method

Document.Wave Method
Returns Variable object for the specified waveform variable index.

Syntax
Variable Wave(int wavelndex)
Parameters

Parameter Type Description
wavelndex int 1-based waveform variable index
Returns

Returns Variable object.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
% get the first waveformvariabl e

Wavel = doc. Wave(1l);

% get the | ast waveformvariabl e

WavelLast = doc. Wave(doc. WaveCount) ;

See Also

Variable Interface

Application Interface

Document Interface

COM/ActiveX Interfaces
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6.2.20. Continuous Method

Document.Continuous Method

Returns Variable object for the specified continuous variable index.

Syntax
Variable Continuous(int continuousindex)

Parameters

Parameter Type Description

continuousindex int 1-based continuous variable index

Returns

Returns Variable object.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');

doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');

% get the first continuous variable

Conti nuousl = doc. Conti nuous(1);

% get the | ast continuous variable

Cont i nuousLast = doc. Conti nuous(doc. Conti nuousCount);

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.21. DeselectAll Method

Document.DeselectAll Method
Deselects all the data variables in the document.

Syntax
void DeselectAll()

Returns

None.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');

doc nex. OpenDocunent (' C. \ Dat a\ MyDat aFi | e. nex' ) ;

% desel ect all variables

doc. Desel ect Al l ();

% sel ect one variabl e

doc. Vari abl e(' Neuron01'). Sel ect () ;

%run Interspike Interval Hi stogramanalysis saved in 'ISI' tenplate
doc. Appl yTenpl ate(' I SI");

% get nunerical results

results = doc. Get Nuneri cal Resul ts();

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.22. SelectAlINeurons Method

Document.SelectAlINeurons Method

Selects all the neuron variables in the document. Selected variables are used in analysis when
ApplyTemplate document method is called.

Syntax
void SelectAlINeurons()

Returns

None.
Usage

Matlab

nex act xserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% desel ect all variables

doc. Desel ect Al l ();

% sel ect all neurons

doc. Sel ect Al | Neurons();

%run Interspike Interval Hi stogramanalysis saved in 'ISI' tenplate
doc. Appl yTenpl ate('I SI");

% get nunerical results

results = doc. Get Nuneri cal Resul ts();

% cl ose Neur oExpl orer

nex. del et e;

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.23. SelectAllContinuous Method

Document.SelectAllIContinuous Method

Selects all the continuous variables in the document.

Syntax
void SelectAllContinuous()

Returns

None.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');

doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');

% desel ect all variables

doc. Desel ect Al l ();

% sel ect all continuous vari abl es

doc. Sel ect Al | Conti nuous();

% run Perievent Hi stogram analysis saved in 'PSTH tenplate
doc. Appl yTenpl at e(' PSTH ) ;

% get nunerical results

results = doc. Get Nuneri cal Resul ts();

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.24. ApplyTemplate Method

Document.ApplyTemplate Method
Runs the analysis specified in the analysis template.

Syntax
void ApplyTemplate(string templateName)

Parameters

Parameter Type Description

templateName string template name

Returns

None.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
% desel ect all variables

doc. Desel ect Al l ();

% sel ect all neurons

doc. Sel ect Al | Neurons();

%run Interspike Interval Hi stogramanalysis saved in 'ISI' tenplate
doc. Appl yTenpl ate(' I SI");

% get nunerical results

results = doc. Get Nuneri cal Resul ts();

% cl ose Neur oExpl orer

nex. del et e;

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.25. GetNumericalResults Method

Document.GetNumericalResults Method

Returns 2-dimensional array of numerical results for the first graph view of the document.

Syntax
Array GetNumericalResults()

Returns

Returns 2-dimensional array of numerical results.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');

doc nex. OpenDocunent (' C. \ Dat a\ MyDat aFi | e. nex' ) ;

% apply AutoCorrelograns anal ysis tenpl ate

nex. RunNexScri pt Conmands(' doc=CGet Act i veDocunent ()\ nAppl yTenpl at e( doc, " Aut oCorr el og
rams")’);

% get nunerical results

results = doc. Get Nuneri cal Resul ts();

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.2.26. Close Method

Document.Close Method
Closes the document.

Syntax
void Close()

Parameters

None.

Returns
None.

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C.\ Dat a\ MyDat aFi | e. nex');
% cl ose the docunent

doc. d ose();

See Also

Variable Interface
Application Interface
Document Interface
COM/ActiveX Interfaces
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6.3. Variable

Variable Interface

NeuroExplorer Application object provides access to the open files and variables contained in the
files. For example, to open a document in NeuroExplorer and get the first event variable in the

document in Matlab, you can use:

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');

event1l = doc. Event (1);

Here Event() method returns a Variable object corresponding to the first event variable in the file.

The properties and methods of the Variable object are listed below.

Properties

Property

Description

Name

Variable name

TimestampCount

Number of timestamps in the variable

Methods

Method

Description

Timestamps

Returns all the variable timestamps in an array

IntervalStarts

For interval variables, returns all the interval start values

IntervalEnds

For interval variables, returns all the interval end values

FragmentTimestamps

For continuous variables, returns fragment timestamps

FragmentCounts

For continuous variables, returns the number of data points in
each fragment

ContinuousValues

For continuous variables, returns A/D values in milliVolts

MarkerValues

For marker variables, returns marker string values

WaveformValues

For waveform variables, returns waveform values

SamplingRate

For continuous and waveform variables, returns sampling rate in

Hz
Select Selects the variable for analysis
Deselect Deselects the variable
See Also

Document Interface

COM/ActiveX Interfaces
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6.3.1. Name Property

Variable.Name Property
Read-only property that returns a string with the variable name.

Syntax
string Name

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first neuron variable

neuronl = doc. Neuron(1);

neur onliNanme = neuronl. Nane;

See Also

Variable Interface
Document Interface
COM/ActiveX Interfaces
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6.3.2. TimestampCount Property

Variable.TimestampCount Property

Read-only property that returns the number of timestamps in the variable. For interval variables,
returns the number of intervals. For waveforms variable, returns the number of waveforms. For
continuous variables, returns the total number of data points.

Syntax

int TimestampCount

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first neuron variable

neuronl = doc. Neuron(1);

nuni mest anps = neuronl. Ti mest anpCount ;

See Also

Variable Interface
Document Interface
COM/ActiveX Interfaces
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6.3.3. Timestamps Method

Variable. Timestamps Method

Returns all the timestamps of the variable in seconds. Timestamps are returned as an array (vector)
of double values. For interval variables, returns the interval starts. For waveforms variable, returns the
waveform timestamps. For continuous variables, returns the timestamps corresponding to all the
variable data points.

Syntax
SAFEARRAY (double) Timestamps()

Parameters

None.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first neuron variable

neuronl = doc. Neuron(1);

% get all the tinestanps

ts = neuronl. Ti nestanps();

%nowts is a vector of tinestanps

%

% get the first continuous variable

contl = doc. Continuous(1);

%get all the tinestanps for continuous variabl e
contl ts = contl. Ti nestanps();

See Also

Variable Interface
Document Interface
COM/ActiveX Interfaces
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6.3.4. IntervalStarts Method

Variable.IntervalStarts Method

For an interval variable, returns the interval start values in seconds. This method is valid only for
interval variables.

Syntax
SAFEARRAY (double) IntervalStarts()

Parameters

None.
Usage

Matlab

nex act xserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first interval variable

intl= doc.Interval (1);

%get all the interval starts

intlStarts = intl.Interval Starts();

See Also

Variable Interface
Document Interface
COM/ActiveX Interfaces
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6.3.5. IntervalEnds Method

Variable.IntervalEnds Method

For an interval variable, returns the interval end values in seconds. This method is valid only for
interval variables.

Syntax
SAFEARRAY (double) IntervalEnds()

Parameters

None.
Usage

Matlab

nex act xserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first interval variable

intl= doc.Interval (1);

%get all the interval ends

int1Ends = intl.Interval Ends();

See Also

Variable Interface
Document Interface
COM/ActiveX Interfaces
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6.3.6. FragmentTimestamps Method

Variable.FragmentTimestamps Method

For continuous variable, returns the fragment timestamp values in seconds. This method is valid only
for continuous variables.

In general, a continuous variable may contain several fragments of data. Each fragment may be of a
different length. NeuroExplorer does not store the timestamps for all the A/D values since they would
use too much space. Instead, for each fragment, it stores the timestamp of the first A/D value in the
fragment and the index of the first data point in the fragment. The timestamps of the first A/D value in
each fragment are returned by this method.

Syntax

SAFEARRAY (double) FragmentTimestamps()

Parameters
None.

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first continuous variable

cont 1= doc. Conti nuous(1);

%get all the fragnent tinestanps

cont 1Fragnent Ts = cont 1. Fragnent Ti nest anps() ;
See Also

Variable Interface

Document Interface

COM/ActiveX Interfaces
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6.3.7. FragmentCounts Method

Variable.FragmentCounts Method

For continuous variable, returns the number of data points in fragments. This method is valid only for
continuous variables.

In general, a continuous variable may contain several fragments of data. Each fragment may be of a
different length. NeuroExplorer does not store the timestamps for all the A/D values since they would
use too much space. Instead, for each fragment, it stores the timestamp of the first A/D value in the
fragment and the index of the first data point in the fragment. The number of data points in each
fragment are returned by this method.

Syntax

SAFEARRAY (double) FragmentCounts()

Parameters
None.

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first continuous variable

cont 1= doc. Conti nuous(1);

%get all the fragnent counts

cont 1Fr agment Counts = cont 1. Fragnent Count s() ;
See Also

Variable Interface

Document Interface

COM/ActiveX Interfaces
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6.3.8. ContinuousValues Method

Variable.ContinuousValues Method

For continuous variable, returns all the A/D values in milliVolts. This method is valid only for
continuous variables.

Syntax

SAFEARRAY (double) ContinuousValues()

Parameters

None.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first continuous variable

cont 1= doc. Conti nuous(1);

% get all the val ues

cont 1Val ues = cont 1. Conti nuousVal ues();

See Also

Variable Interface

Document Interface

COM/ActiveX Interfaces
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6.3.9. MarkerValues Method

Variable.MarkerValues Method

For a marker variable, returns all the marker values as strings. The values are returned in a two-
dimensional array. Each row of the array represents all the marker strings for one timestamp.

This method is valid only for marker variables.

Syntax
SAFEARRAY (string) MarkerValues()

Parameters
None.

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first markervariabl e

mar ker 1 = doc. Marker (1);

% get all the marker val ues

mar ker 1Val ues = mar ker 1. Mar ker Val ues() ;

See Also

Variable Interface

Document Interface

COM/ActiveX Interfaces
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6.3.10. WaveformValues Method

Variable.WaveformValues Method

For waveform variable, returns all the waveform values in milliVolts. The values are returned in a two-
dimensional array. Each row of the array represents one waveform.

This method is valid only for waveform variables.

Syntax
SAFEARRAY (double) WaveformValues()

Parameters
None.

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first waveform variabl e

wavel= doc. Wave(1l);

% get all the val ues

wavelVal ues = wavel. Wavef or nval ues();

See Also

Variable Interface

Document Interface

COM/ActiveX Interfaces
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6.3.11. SamplingRate Property

Variable.SamplingRate Property

Read-only property that returns the sampling rate (in Hz) of a continuous or waveform variable. For
other variable types, returns zero.

Syntax
double SamplingRate

Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. OpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% get the first continuous variable

cont 1= doc. Conti nuous(1);

% get sanpling rate

sanpl i ngRate = cont 1. Sanpl i ngRat e;

See Also

Variable Interface

Document Interface

COM/ActiveX Interfaces
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6.3.12. Select Method

Variable.Select Method

Selects the variable. Selected variables are used in analysis when ApplyTemplate document method
is called.

Syntax
void Select()

Parameters

None.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% desel ect all variables

doc. Desel ect Al l ();

% sel ect variable with the name ' Neuron01'

doc. Vari abl e(' Neuron01'). Sel ect () ;

%run Interspike Interval Hi stogramanalysis saved in 'ISI' tenplate
doc. Appl yTenpl ate('I SI");

% get nunerical results

results = doc. Get Nuneri cal Resul ts();

% cl ose Neur oExpl orer

nex. del et e;

See Also

Variable Interface
Document Interface
COM/ActiveX Interfaces
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6.3.13. Deselect Method

Variable.Deselect Method

Deselects the variable. Only selected variables are used in analysis when ApplyTemplate document
method is called.

Syntax
void Deselect()

Parameters

None.
Usage

Matlab

nex = actxserver (' Neur oExpl orer. Application');
doc = nex. QpenDocunent (' C:\ Dat a\ MyDat aFi | e. nex');
% desel ect all variables

doc. Desel ect Al l ();

% sel ect all neurons

doc. Sel ect Al | Neurons();

% desel ect variable with the nane ' NeuronO1l'

doc. Vari abl e(' Neuron01'). Desel ect ();

%run Interspike Interval Hi stogramanalysis saved in 'ISI' tenplate
doc. Appl yTenpl ate('I SI");

% get nunerical results

results = doc. Get Nuneri cal Resul ts();

% cl ose Neur oExpl orer

nex. del et e;

See Also

Variable Interface
Document Interface
COM/ActiveX Interfaces
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