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1. Getting Started with NeuroExplorer®

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, exit all currently running
applications.

e PlaceNeur oExpl orer setup CD -ROMdiveyour computero6s CD
¢ Navigate to Nex3Setup.exe file on the CD and double-click on the file. NeuroExplorer
Version 3 setup screen appears.
e Follow the prompts on the setup dialogs and complete the installation.
e Atthe end of the installation process, Sentinel System Driver Setup will start automatically.
¢ Follow Sentinel Driver Setup prompts and complete the installation of Sentinel Drivers. You
may need to restart your computer to complete the installation of Sentinel drivers.

Setup will create the following directory structure:
e Main NeuroExplorer directory (usually, C:\Program Files\Nex Technologies\Nex) and
several subdirectories:
0 Scripts directory which contains script files
0 Templates directory which contains analysis template files
o0 Sentinel Drivers directory. If you need to reinstall Sentinel Drivers, you can run the
Setup.exe program in this directory.

Installing Hardware Key

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

1. Locate an available parallel port on your computer. If your computer has one parallel port, you may need
to temporary remove any existing parallel port devices (such as printer or Zip drive) in order to connect
the key. These devices may be reconnected to the keyds oL

2. Attach the key the parallel port connector.
3. Tighten the screws to connect the key securely to the port.

4. If necessary, reconnect any other parallel port devices to the outside connector of the key. Sentinel
recommends using shielded printer cable if you are connecting a printer to your computer through
Sentinel key.

Multiple Sentinel parallel port keys can be attached to the same parallel port. SentinelSuperPro keys (provided
with your copy of NeuroExplorer) can be cascaded with other Rainbow Technologies keys that support
cascading.

To install the USB key:
1. Make sure to run NeuroExplorer setup first
2. Reboot the computer after installing NeuroExplorer
3. Attach the key to the available USB port (New Hardware Found wizard will be shown)
4. Accept the defaults in the New Hardware Found wizard.



1.1. Getting Started with NeuroExplorer

This chapter, Getting Started with NeuroExplorer, describes the basics of using NeuroExplorer.
The chapter offers the following topics on how to use NeuroExplorer:

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 chapters:

e Working with Graphics
o NeuroExplorer Analysis Reference
e 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 to
get the latest information about NeuroExplorer.

NeuroExplorer Updates
You can download the latest version of NeuroExplorer from the NeuroExplorer Web site.
If you purchased NeuroExplorer Version 3.x and already installed NeuroExplorer from CD,

download the file http://www.neuroexplorer.com/updates/Nex3Update.exe and run it from your
local hard drive. This file will update NeuroExplorer executables and help files.

If you need a complete NeuroExplorer setup file, download the file
http://www.neuroexplorer.com/downloads/Nex3Setup.exe. This file is a standard
NeuroExplorer setup executable that is included in the NeuroExplorer CD. This setup file will
execute the complete install i it will create folders, menu items in Start\Programs and create a
desktop icon for NeuroExplorer.



http://www.neuroexplorer.com/
http://www.neuroexplorer.com/updates/Nex3Update.exe
http://www.neuroexplorer.com/downloads/Nex3Setup.exe

1.2.

Typically, there are two windows visible in NeuroExplorer:

e one of the Views in the left panel
e a Graphics or Data window fills the rest of the NeuroExplorer main frame

NeuroExplorer Screen Elements

Nex - [TestDataFile3.nex: Graphsi]

Fle Edit Wiew Analysis Graphics Template Script 3DView Markers Orriine Window Help -8 %
L s B E= Do EH 8 G Has TS0
S=E
. . . -~
An:::;g Perievent Histograms, reference = Event04, bin = 20 ms
Parameters
TS ‘ So0ly (5 ‘ — Neuron0da MNeuron06b
Function Perigvent Hist B
Ref type Fixed 80
Reference Eventdd [962] 1504
HMin (sec) -3.2
XMax [sec) 33 604
Bin (sec) 002
Marmal Caurts/Bin 100
Mo selfcount ¥
Select Data All 40
Select Data From (gec)
Select Data To (sec) 504
Int. filter type Fixed 209
Interval filter NMane
Smooth Mone
Sim. width 3 c o () skl 5 TN P
Draw confidence limits [~ = T T T T
Confidance (%) 99 % 2 0 -2 0
Conf. line style Dashed = Neuron05k Meuron06d
Draw mean freq r g
Mean line style Dotted O 25
Draw Cugurm Mane
Add to Results ™ Bin left
Add to Results ™ Bin middle 204
Add to Results ™ Bin right
Peak width {bing) 5
Send to Matlab r 157
Matrix Marne nex
Matlab command 1
Send to Excel Mine 10
Sheet Name Mex
TopLeft Al 5]
Title Perievent Histograms, r
Draw Made All . . 0- . .
Murm. Calurmng At R 2 0
Draw Grid 54 v Time (sec) Time (sec) =
Channels < >
Templates
e ¢ Fileinfo [P¥TesDstafiles... ¥ TestDataFile3.. |
For Help, press F1 ? A MNeuronO4a X -0.314 Y: 76,875 [Template: Mone

Tabs to switch
between control
panels

Tabs to switch
between data and
graphics windows




Control Panel
This window has 6 views: Files, Analyses, Parameters, Channels, Scripts and Templates.

Files View

Files |
# 3 Remowvable Crive (4:) ~
s System (C:) |
) ATL
=3 Data
040204.nex
AlD11103.nex
ALOCOrThest.nex
D248_23b.nex
[248a 23b.nex
D5-ExpOS.nex
example_alex.nex
Gratd.nex
RESFOTC1PLY
samplel.nex
sample2.nex
%] testwmf

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 File Info View.

To open the data file, simply double-click the file
name.

Analyses View

Analyses

o Al Analyses This view allows you to quickly select one of the

i Rate Hstograms

{+# Interspike Interval Histograms
& Autocorrelograms

£ Perievent Histograms

analyses available in NeuroExplorer. To apply
analysis to the active data file, double-click the
analysis name.

& Crosscorrelograms

s Rasters

2 Periewvent Rastars

1+ Joint PSTH

1 CUmUlative Actvity Graphs
&£ Instant Frequencies

s I3 wersus Time

|+ Poincare Maps

&£ Synchrony versus Time
{a# Trial Bin Counts

{+ Power Spectral Densities

Parameters View

Parameters |

View Num. Res. | Apply (F5) [~
Function Perievent Hist .
Ref. type Fixed
Reference EventDd [362]
¥Min (sec) -3.2
¥Max (sec) 32
Bin (sec) 0.0z
Maormalization Counts/Bin
Mo selfcount Id
Select Data All
Select Data From (sec)
Select Data To (sec)
Int. filter type
Interval filter Maone
Srooth Maone
S, width 3
Draw confidence limits [~

The left column of the Parameters View 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.

Fixed




Templates View

Ternplates

=123 Templates

+-(1 3D Templates

+ [lGrant Templates!

+ (1 SFM Poster Templates
s 010Nt
{4 _autowithfilter.ntp
{42 _corr_wvert_label.ntp
{4 _periewDdsel.ntp
& _perievodwithfleref.ntp
{4 _perievoawithiflerefnosel. ntp
{44 _perievent0d.ntp
{44 _perievent0Sh multifiters.ntp
{44 _perieventOSb.ntp
& _periwithfilter.ntp
{4 _temp.ntp
{4 Bursts.ntp
{42 Crosscorr.ntp
{4 newformat.ntp
{4 newPeriraster.ntp

Channels View

Channels

Shaw in Available:

Apphy

A | |apty o active view v |
>> | | | <« |

AllFile [1x2] DSPOT [3164]
DEF03 [0] DEP02 [7695]
DSP12[0] DSPO3 [10032]
DEP14[0] DEP04 [675]
Eventdl [10] DSPO5 [14427]
Frame [1x2] DSPOF [13924]
FrameEnd [1] DSPO7 [2300]
FrameStart [1] DSPOG [6644]

DSP10 [3034]

DSP17 [5020]

DEP13 [11543]

MSPAR 131871

Scripts View
Scripts
-3 Seripts: ~
<1 Old Scripts

T _appltempl.nsc

T _cont_fiter.nsc

T _newvar.nsc

= _operationsoncontyars.nsc
T _sl.nsc

T _Scriptlnsc

T AddCortexEvents.nsc
T AnMergedFies nsc

T ApplyTemplate nsc
T batchstd.nsc

T Burst Statistics.nsc
T BurstStat.nsc

The Templates View can be used to quickly execute
the Analysis Template. Just double-click the template

name and the corresponding template will be

immediately executed.

By default, the templates tree shown in the
Templates View is a copy of the directory

<NeuroExplorer Home>\Templates, where
<NeuroExplorer Home> is your NeuroExplorer
installation directory (usually, C:\Program Files\Nex
Technologies\Nex). The template directory location

can be
command.

speci fied

usi

ng

Vi

You can create subfolders in your template directory

and then NeuroExplorer will allow you to navigate

through the templates tree within the Templates

View.

the variables used for analysis.

You can analyze all the variables in your data file, a
subset of the variables, or may be just one variable.
Channels View allows you to quickly select and deselect

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.

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

By default, the scripts tree shown in the Scripts View is a
copy of the directory <NeuroExplorer Home>\Scripts,
where <NeuroExplorer Home> is your NeuroExplorer

installation directory (usually, C:\Program Files\Nex

Technologies\Nex). The script directory location can be

specified using

Vi

e w

Opt i

You can create subfolders in your script directory and
then NeuroExplorer will allow you to navigate through the

scripts tree within the Scripts View.



1.3.

NeuroExplorer File Viewer

When you open NeuroExplorer, the first window that opens is the File Info window.

This window displays the information about the file that is selected in the Files View in the left
panel. You can use the mouse as well as up and down arrow keys on the keyboard to change the
selection in the Files View window.

To open selected file, press Enter or double-click the file name in the Files View.

To select the initial directory for the File tree, use View | Data Import Options to invoke Data
Import Options dialog and specify your data directory in the Default Data Directory edit control.

Nex - [File Info]

0=

& Fle Edt View Analysis Graphics Template

Files

= Data
[ 010601 plx
010922a-+e.nex
040204.nex
40k 200ms1,pbe
4ch400hz.nex
= AC408001.MAP
AQ40B002.MAP
AD40B003.MAP
A011103 nex
autocorrtest.nex
D248_23b.nex
D24B8a 23b.nex
d30b.plx
DS-ExpOS.nex
EBn0310.plt
EBn0310.Uff
EBn1416.cut
example_alex.nex
Gratd.nex
h1981201.ney
h1981201.nex
LuZs4b22 nex

r022601.nex
Analyses

Parameters

Channels

Templates

Scripts

=

For Help, press F1

Script  3Dview  Markers On-ine  Window Help x
| | ol
File Name TestDataFile.nex: Comrnent MNex Test File
File Size 194KB Spike AJD freqg. 40000
File Date Oct03, 00, 0810 Duration 1:26:36
Openthe File Towviewfile info, selectthe file in the file tree. To open the file, double-click the file in the file tree.
Spike Trains Ts Events Ts Intervals Intervals A¢0 chan Foints
MNeuronlda 18882 EwentDd 862 Frame 105
MNeuran0&h 13514 Ewventls 752 Int1000 1
MNeuron0bc 3053 Event0f 365 Int2000 1
MNeuronlBb 2357 FrameEnd 105
MNeuron0&d 3807 FrameStart 105
MNeuron07a 3824
-
7@ File Info TestDataFiIe.n...
A A Template: MNone

10




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, Cyberkinetics, DataWave, Instrutech, Multi Channel Systems,
Neuralynx, Plexon, RC Electronics. See Importing Files Created By Data Acquisition Systems for
more information).

NeuroExplorer can also import data from the 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,

e Press File Open toolbar button , or
e Select File | Open... menu command.

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

Mex - [TestDataFile. nex: Data]
File Edit View Anaysis Graphics Template Script  20DWiew  Markers Ondine  Window  Help

O Mew Crl+n
Qpen... Cl+o
| Close
| Save Crl+s || File Comment: Mex Test File
= Save As.. . Duration: 1:26:36 Meu
Euante: 5 Pop. Yet
Import Data *| Plexon PLXFie... 0 Wy
Export Data » Plexon SPK File... 4 Cont. &
Alpha Omega Data Fie. .. Mew Yectal
send Dats to Matisb ’ Bigmic Techg. MNEV File... -
Get Data From Matiab "\ CED Spike-2 DataFik. . T-stamps/C
Merge Files... CORTEX data file... =0
Datawawve Fie... f
Save Mumerical Results 4 1

Multichannel Systems Diata File...
Meuralynx Ciata File...
R Electronics Data file..

Connect to Plexon Server Stranger Data File...

InstruTech Data File...

Print... Chrl+P Text File,..
Print Presdig Text Fle with Continuous Yariables. ..,
Print Setup... Ax0N INStrUments ABF File...
Fage Setup... il 1 TrTETTESTE

r Frame 1
1 C\Datat TestDataFile nex r Int1000

r Int2000
3 C\Data\A040800 1 MAP r AllFile

4 C\Data\040204 nex
S CAData\0109225-re.nex
& C\DatalD 1060 1c.plx

F MC_EniE o

12
13
2 C\Datal\Aln11103.nex 14
15

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




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, Cyberkinetics, Instrutech, Multi Channel Systems,
Neuralynx, Plexon and 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).

Cyberkinetics Files

NeuroExplorer can import Cyberkinetics NEV files. All the spike trains and DIO events are
imported. Analog channels can be imported as an option (see File Import Options below). The
waveforms can be imported if the Neuroshare DLL option is selected in the File Import Options
dialog.

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 and 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.

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).
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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.

1.6. Importing Data from Text Files

NeuroExplorer can import data from two major types of text files i text files with timestamps and
text files with continuous data. To import data from text files with timestamps, use File | Import
Data | Text File menu command. To import text files with continuous data, use File | Import Data
| Text File with Continuous Variables menu command.

When you import data from text files with timestamps, specify text import options in the Text
Import dialog:

Text File Import

File Mame:
C:ADatal TextData b Browse...
File Type

(" Multicalumn Table of Timestamps

(@ Fairs <name>r <timestamp>

Sampling Frequency (He): 10000

Timestamp Units in the Text File

(@ Timestamps are in seconds

(" Tirmestamps are intime 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./Sampling_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:

Interna |_Timestamp = Timestamp_In_Seconds * Sampling_Frequency

13



NeuroExplorer can import 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:

Neuron01 Neuron02
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 32 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 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:

Neuron01 0.01
Neuron01 0.3
Neuron02 0.001
Neuron02 0.05
Neuron01 0.5
Neuron02 0.1
Neuron02 0.4
Neuron02 0.6

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:

ContChannell ContChannel2
114.74609 - 63.47656
56.15234 - 358.88672
-187.98828 - 63.47656

- 48.82813 388.18359

- 26.85547 285.64453
-7.32422 - 180.66406
-102.53906 - 283.20313
-78.125 -31.73828

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

Text Impert of Continuous Data

File Mame:

[v  Firstline in the text file contains variable names

file.

o]

First Data Point Timestamp (sec): 0
Time Between Data Foints (sec): 0.0

Flease note that internally MNeuroExplorer stores continuous date as 16-hitintegers.
Therefare, the values that will be stared in MeuroExplorer may slightly differ from the values in the text

Cancel

Browse...

First line contains variable names 1 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. FordatarowN(N=1,2,é¢) i n
following formula:

DataRowTimestamp = FirstDataPoint + (N

1.7.

the text fi

- 1)*TimeBetweenDataPoints

Importing Data from Spreadsheets

e, t he

t

i mestamp

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:

Microsoft Excel - Book1 g@
@ Ele Edit Wiew [nsert Format Tools Data  Window  Help - 8 X
= R ~10 v B J U EE=E=E $ %, %% E -d-A-T
Al v & BarPress

A B C D E F G T
1 |BarPress Reward [
2 203 23.08
3 5512 59.04
4 122 4 127 .01 | |
5
&
7
g
9 v
W 4 > W]\ Sheetl/ |« | HIE
Ready Sum=406,93
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In Excel:
e Using the mouse, select the cell range with both variables (Al to B5)
e Select Edit | Copy menu command

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

Nex - [TestDataFile.nex: Data] Q@
Ele Edit View Analysis Graphics Template Script 3DView Markers Ordine Window  Help -5 x
Ded & b EBE
x| x|
=T | G H | J K L | ﬁ‘
Analyses | EwventDd Ewentls Eventl& FrameEnd FrameStart

= 01 Al Analyses - 1 21196775 21 864025 23044850 26597725 0.000000
4 Rate Hstograms 2 21 299375 21 915375 23096200 59077725 27 557700

47 Interspke Interval Histograms 3 21350725 21 966700 23799825 113.890200 20.077700

L tocorrelograms 4 21 504900 22 018050 23301728 144760200 114890175

7 Perievert Histagrars 5 21 BB22R 22 0RY375 23455RO0 202954176 145160175

L7 Crosscorrelograms G 21761400 22120725 23E08R00  ZE0E74175 2033547150

7 64304075 22172050 23EEOEZE 28195176 251574150

b Roasters 8 £4855125 22 223400 23712176 302728960 282135150

ls Perievertt Rasters 5 65 109300 22 275025 23763500 344378380 303728325

k£ Jointt PSTH 10 65 160650 22 326375 23614850 307168350 345378325

1 Cumulative Activity Graphs 1 66212000 BEE20200 27760350 46748350 398168325

{4/ Instant Frequencies 12 65366175 65674075 277731675 523538350 468 648325

{4 I versus Time 13 B5.417500 G5 725425 277783025 GBE098IE0 524538325

{7 Poincare Maps T4 B5 468850 BEE2B050 277036000 G4EE2B3E0 587.03832%

{4 Synchrory wersus Time 15 108 424550 BROI0G50  PPPOABPR0 GB1GGBIR0 G4AA2AZE

{4 Trial Bin Counts 16 108.476000 GRO82275 278039575 707798350 602598375

{i# Power Spectral Densities 17 108.629875 BEOB4900 278090925 750058350 708798325

{4 Burst Analysis 18 108661500 109143400 276142260 641984325  7R0.058325

4/ Principal Component Aralysis = 19 105938225 109.1494800 276.245150 §96.764325 §42.984300
i L 20 109794725 709246200 299572700 G26E24325 897784300

21 109246725 109400100 299674700 968484325 927624300 ~
;:::I::S <[> [\ Variables ) Timestamps £ Intervals {1 4 | »
Seripts &1 Filelnto [P TestDataFilen J
L L Template: None

e Select Edit | Paste menu command.

NeuroExplorer will create two new Event variables and add them to the file.
You need to save the file (File | Save or File | SaveAs) to make this change permanent.

1.8. Importing Data from Matlab

You can create spike trains (1xN 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:

e Select File | New menu command.

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

e In opened Matlab command window, run your scripts and create spike train variables.

e To import timestamp variables, in NeuroExplorer, select File | Get 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 File | Get From Matlab... | Get
Continuous Variables... menu command. NeuroExplorer will open a dialog with the list of
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available Matlab variables.
¢ Inthe 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.

1.9. Reading and Writing NeuroExplorer Data Files
NeuroExplorer Data file has the following structure:

file header
variable header 1
variable header 2

EIéta for variable i
data for variable |

Here is the minimal code that reads NeuroExplorer data file:

void ReadNe x(){
NexFileHeader fh;
/I assume that file has less than 1000 variables
NexVarHeader vh[1000];
inti;
FILE* fp;

fp = fopen("text.nex", "rb");
/I 1. read file header
fread(&fh, sizeof(NexFileHeader), 1, fp);

/I 2. read the variable headers
fo r(i=0; i<fh.NumVars; i++){
fread(&vh[i], sizeof(NexVarHeader), 1, fp);

/I 3. read timestamp data for the first variable

/I assuming the first variable is neuron or event

/l 'and it contains less than 10000 timestamps

int timestamps[10000];

if(  vh[0].Type == 0 || vh[0].Type == 1){
Il seek to the start of data
fseek(fp, vh[0].DataOffset, SEEK_SET);
I/l read the timestamps, 4 bytes per timestamp
fread(timestamps, vh[0].Count*4, 1, fp);

}
fclose(fp);

The complete code of the program that reads and writes all NeuroExplorer data types is available
at NeuroExplorer web site:
http://www.neuroexplorer.com/updates/HowToReadAndWriteNexFiles.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 Parameters view).

Nex - [16slow.nex: 1D Viewer] g@
File Edt Wew Andysis Graphics Template Script 3DView  Markers  Ondine  Window  Help -8 x
O &4 4¥] B4
zlxl
Files Tigpe IV E LN LR R L e e 7
Analyses (zec) ] 1.28 256 384 512 B4 768
Parameters sig01a | [T | | | [ [ N I
| sigO01i ONE 11 T S N 00 A OO T e 1100 I Y ||
Tirne Range | Increase | sigD02a | | [ | L1l
Time Range Decrease sigh02i | NMEN L b | I 1AM T N i e remen n | [ I om
Contin. YWindow Heigh 300% sig003a  THENE IR IRV (O MEn  Comnmen o vewvemeemww - weenennr v e TN
On mouse click, add t None 37 nic TR A T RTOR T TR TN TNRTT R RV TR RN AT TN TARUIAR L I 1 A
Unda add timastarmp sig004a |1 1 IO | R0 LR AR O TR | | mi
Redoldditimestamp sighndi noon [ B [ [T [ 1
793 |
11 Rttt b
1000
4998
S 1] I o o B || B
5
2505
2583
2512
2622
2500
-2651
A
Channels < > .
Templates _ _
Soripts &1 File Info jTestDataFiIe.n ] 1Bslownex: .. [H8]16slow.nex 10 ..
For Help, press F1 H Y Template: Mone

Use Analysis | Increase X Range and Analysis | Decrease X Range menu commands to adjust
the time range of the windows. You can also use the window controls in the upper-left panel
(Parameters window).
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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 pressing the corresponding
analysis button in the Data Window (you can also use Analysis | Go to Analysis menu
commands):

Nex - [2ts_2slow.nex: Data] Q@
Fle Edt Wiew Analysis Graphics Template Script IDview Markers Cn-ine  Window Help -8 x
Dezd| &
=l
Files [ [] ]
Analyses || File Comment: Available Analyses: Supported Data Types:
=0 Al Analyses | Duration: 0:01:01 MNeurons: 2 Rate Histograms. Timestamps, Contin, PopWect
{# Rate Histograms L Evernts: 3 Pap. Vectars 0 Interspike Interval Histograms Timestamps
{i Interspike Interval Hstograms I Markers: 0 Wiaites a Autocomelograms Timestarmps
{4 mutocarrelograms L Intervals: 2 Cont. Vars, : 2 Perievent Histograms Timestamps, Contin, PopWect
{4 Perievent Hstograms Mew Events ‘ Mew Intervals ‘ Mew “Wectors. | Positions. ‘ Crogscorrelograms. Timestamps
{u Crosscorrelograms || . - Rasters. Timestamps, Continuous
{4 Rasters I . Variable Tstamps/Count  Mean Freq. Perigvent Rasters Timestamps, Continuaus
Filter - >0 >0 Joint PSTH Timestamps
Lé;’z;@;‘\;e;;jastérs =N [ca sighoia i 5864 i (i el Timestamps
2 v sigl2a 41 6.734 Instant Fregquenc: Timestamps
. Cumulative Activity Grapfs 3| F Eugemom q 0016 =] varausq'ﬁmey Timestamzs
{2 Instant Frequencies En r Stat i 0016 Foincare Maps Timestamps
{11 versus Time 5| r Stop 1 0016 Synchrony versus Time Timestamps
{4 Poincare Maps "B | r AllFile %2 0.01& Trial Bin Counts Timestamps, Contin, PopWect
{u Synchrony versus Time 7] r Int1 2x2 0.033 Power Spectral Densities Timestamps, Continuous
{42 Trial Bin Counts e | r SlowCh01 1, 610207 0016 Burst Analysis Timestamps
{47 Power Speciral Densities Il r SlowChiz 1, 610207 0016 Principal Companent Analysis Timestamps -
{4 Burst Analysis : Perigvent Hist_vs. Time Timestamps
{u£ Principal Component Analysis | Carr. with Cont. Yariables... Timestamps, Continuous
{4 Perievent Hst, vs. Time L Regularity Analysis. Timestamps
{4 Corr. with Cont. Wariables [ Place Cell Analysis. Timestamps
{4 Regularity Analysis I Reverse Carrelation, Timestamps
{u# Place Cell Analysis || Epoch Counts, Timestamps
{44 Reverse Correlation [ Coherence Analysis. Timestamps, Continuous
{4 Epoch Counts —
{4 Coherence Analysis —
Parameters o -
Tcehr:nln:"; <[ ¥ ]\ Variables { Timestamps [ Intervals | Waveforms 4 Pap] 4 [» ]_‘
Bmﬁims 1 File Infa TestDataF\le n J 1Bslow.nex: 1Es|nw nex: 10 2te_Zslow.nex; ...
A I Template: Mone

After you press the button corresponding to one of the analyses, 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 the Save As New Template menu command. The template hames 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 directly in the Variables Window by using the check boxes located
next to the variable names:

Filter *

N I MeuronDda
T2 I MeuronDSb
3| v MeuronDac
T I~ MeuronOBh
T I~ MeuronOBd
? I~d Meuron07 a
7 r Event04
5] r EvertDs
"5 | r EvertDs
10 | Il FrameEnd
11| Il FrameStart
2| Il Frame
13| r Int1000

To select or deselect multiple variables in the Variables Window:
0 Select several check boxes with the mouse;
0 Press the right mouse button;
0 Choose "Select All" or "Deselect All" in the pop-up menu.

e Select the variables using the Channels view of the Control Panel (see NeuroExplorer
Screen Elements):

Channels |

Show in Available: YRl ‘
AL ] |Aeplyto sctive vi v |

> | | ‘ <4 ‘

AllFile [1x2] Meuronlda [188582]
Ewentld [862] Meuronl5k [13514]
Ewentls [752] Meuronlbc [3053]
Ewventlb [385] MeuronlBb [2357]
Frame [105x2] MeuronlBd [35807]
FrarneEnd [1058] Meuronlia [3524]
FrarneStart [105]

Int1000 [1x2]

Int2000 [1xZ]

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

e Select the variables using Analysis | Select Variables menu command. This command
will invoke the Variable Selection dialog similar to Channels View.
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1.13. Adjusting Analysis Properties

There are several methods to adjust the analysis parameters:

e 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. Just
double-click (or right-click) anywhere in the Graph Window to invoke this menu:

= /OIS

mplate  Script  3DWiew  Markers  On-line  Window  Help - |0

2 0 & & e B A s TN Ol &

Autocorrelograms, bin = 5 ms

Meurondda Meuron0Bh
14004

10004

4004

Analysis Parameters...

O
-0.2 -0.1
I Edit Graphics 4
Go to Analysis 4
= 15004
=
@ 10009
= Zoom Clicked Graph
]
S 500
o
pd Save As Mew Template ..
—_—————
-0.2 -0.1 Save CuUrrent Paramaters As Defaults for AutoCarrelogram Analysis
2504 v Show ToolTips
1 rEUY
00 1000
14604 a00
1007 &0
400
504 200
0- il
r T T T 1 T T T T 1
-0.2 -0.1 0 0.1 0.z -0.2 -0.1 0 01 0.2
Time (sec) Time (sec)
-
< l | il ‘ [ )]
1 FileInfo ]TestDataFiIe n. J 1Bslow e .. ]1Eslow.nex: 10 _]Etsjs\ow.nex: .. ™ TestDataFile.n. [
MeuronOda X -0.042 Y 134,165 Template: Mone

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
configuration as a new template.

e Single-click in the graph area of the Graph Window and adjust analysis parameters in the

Properties Window:
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y
Parameters |

View Num. Res. | Apply (F5) [~
Function | Perievent Hist .
Ref. type Fixed
Refarence EwentD4 [352]

HMin (sec) -32

Ahlax (sec) 3.2

Bin [=ec) 0.0z
Mormalization Counts/Bin
Mo selfcount I

Select Data All

Select Data From (sec)
Select Data To (sec)

Int. filter type Fixed
Interval filter MNone
Srroath Mare
S, width 3

Draw confidence limits  [C

1.14. 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:
e 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 View (see

NeuroExplorer Screen Elements). You can apply the template to the currently opened file by
double-clicking the template name in the Templates View.
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1.15.

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 Window:

Nex - [TestDataFile.nex: Graphs1]

= oH B &g

1400

1000

200

Fle Edt Wew Analysis Graphics Template Script  3Dwie
DEd & (5] ]
i |
Files
Analyses
Parameters
View Mum. Res. D Apply (F5) ||~
Function | Autocorr. I
#Mlin (sec) -0.2
Hhdax (sec) 0.z
Bin (sec) 0.005
Marmalization Counts/Bin
Select Data All
Select Data From (s

NeuroExplorer will open the Numerical Results Window:

Nex - [TestDataFile.nex: Results1]

=/OkS

D Fle Edit Wiew Analysis Graphics Template  Script  30View  Markers  Ondine Window  Help - 3 x
DE S = &8
=
Files A B C D E -
Analyses
Parameters Meuron0da Meuron0bh Meuronlbe MeuronlEh MeuronlBd
View Num. Res. | _Apply F8) [ 1 781 928 85 57 128
Function Autocor. 2 741 1064 116 72 176
AMin {sec) 02 3 781 1093 113 52 188
AMax (sec) 02 1 782 1093 110 BS 202
Bin (sec) ooos 5 792 1142 a2 76 203
Mormalization Counts/Bin 5 396 Ti4 1 ie 164
ge:w gata 2 Al 7 801 1000 116 7 123
elect Data From (3 B 793 874 128 71 97
Select Data To (sec) 3 G5 P 116 7 ai
Interval filter Mone 10 G 357 194 9 5
gmwz ; 3N°"e K 862 763 145 83 51
. widt - 12 928 g4z 152 86 70
Eroan";;;nncld?;;e fimi grg 13 318 810 141 53 33
; 14 9g7 765 167 79 57
Conf. line style Dashed 5 §4E P 175 aE i
Draw mean fieg. [T 16 1006 879 180 111 115
Mean line style Dottgd = 64 e 18 i a5
Add to Results [~ Bin left 8 Ti6T TiiiE 175 i 14
Add to Results [ Bin middle 15 103 1098 140 LY 161
gddf R:f”:tsh I Bin right 20 397 1208 172 34 197
Do 1o AL EX " 21 300 1306 184 53 258
T - 967 1651 173 102 302 >
Zﬁ\Results £ Summary / |« | ’
Templates = =
Scripts 1 File Info ] TestDat...]1 leow.n...]1 leow.n...] 2ts_25|0...] TestDat.. [ TestData...

X

Y

Templat

23



Note that the window has two Excel-style sheets -- the Results sheet and the Summary sheet.
Results sheet usually contains 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.

1.16. 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):

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