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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.  
 

 Place NeuroExplorer setup CD into your computerôs CD-ROM drive. 

 Navigate to Nex3Setup.exe file on the CD and double-click on the file. NeuroExplorer 
Version 3 setup screen appears. 

 Follow the prompts on 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. You 
may need to restart your computer to complete the installation of Sentinel drivers. 

 
Setup will create the following directory structure: 

 Main NeuroExplorer directory (usually, C:\Program Files\Nex Technologies\Nex) and 
several subdirectories: 

o Scripts directory which contains script files 
o Templates directory which contains analysis template files 
o 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 keyôs outside connector after you installed the key. 

 
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. 
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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: 
 

 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 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 ï 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
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1.2. NeuroExplorer Screen Elements 
 
 
Typically, there are two windows visible in NeuroExplorer: 
 

 one of the Views in the left panel 

 a Graphics or Data window fills the rest of the NeuroExplorer main frame 
 

 

 
 
 

 
Tabs to switch 
between control 
panels 

Tabs to switch 
between data and 
graphics windows 



8 

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

 

  
 
Analyses View 

 

 
 
 
Parameters View 
 

 

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. 
 

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

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.  
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Templates View 
 

 
 
 
Channels View 
 

 
 

 
Scripts View 
 

 
 

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

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 variables used for analysis. 

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



10 

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. 
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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, 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, 

 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: 
 

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

 
 
 
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 l_Timestamp = Timestamp_In_Seconds * Sampling_Frequency  
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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: 
 
ContChannel1  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: 
 

 
 
First line contains variable names ï 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 data row N (N = 1, 2, é) in the text file, the timestamp is calculated using the 
following formula: 
 

DataRowTimestamp = FirstDataPoint + (N - 1)*TimeBetweenDataPoints  

 

 
1.7. Importing Data from Spreadsheets 
 
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: 
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In Excel: 

 Using the mouse, select the cell range with both variables (A1 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: 
 

 
 

 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: 
 

 Select File | New menu command. 

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

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

 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. 

 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. 

  
  
 

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 j 
 ... 
 
Here is the minimal code that reads NeuroExplorer data file: 
  

  void ReadNe x(){  

 NexFileHeader fh;  

 // assume that file has less than 1000 variables  

 NexVarHeader  vh[1000];  

 int i;  

 FILE* fp;  

 

 fp = fopen("text.nex", "rb");  

 // 1. read file header  

 fread(&fh, sizeof(NexFileHeader), 1, fp);  

 
   // 2. read the variable headers  

 fo r(i=0; i<fh.NumVars; i++){  

  fread(&vh[i], sizeof(NexVarHeader), 1, fp);  

 }  

 

    // 3. read timestamp data for the first variable  

 // assuming the first variable is neuron or event  

 // and it contains less than 10000 timestamps  

 int timestamps[10000];  

 if( vh[0].Type == 0 || vh[0].Type == 1){  

  // seek to the start of data  

  fseek(fp,  vh[0].DataOffset, SEEK_SET);  

  // 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 
 

 

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). 
 

 
 
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): 
 

 
 
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 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 directly in the Variables Window by using the check boxes located 
next to the variable names: 

 

  
 

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

 
 

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

 

   
  
 

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. 
 

 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: 
 

 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: 
 
 

 
 
 

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. 

 

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

 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: 
 

 
 
 
NeuroExplorer will open the Numerical Results Window: 
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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. 
 
 
  
  
  
 


