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Before You Begin

Requirements

TDT Drivers and either the OpenEx or Synapse Suite must be installed before installing
OpenExplorer.

The recommended operating systems for all TDT systems are Windows® 7 and 10.

Organization of the Manual

This manual is organized in the following sections:
» Overview

Tutorial - Exploring Data

Example — Auto Tuner

Workspace Basics

Selecting Data

Creating Plots

Dynamic Filtering and Analysis

Animating Plots

Exporting Data and Graphics

Plot Setting Reference

YV VV VY V V V V V V

Anomalies and Tech Notes



OpenExplorer User's Guide



Overview

Unparalleled in processing power and flexibility, Tucker-Davis Technologies’ System 3 is a user-
configurable research platform. An almost endless variety of configurations include: stimulus
waveform generation and presentation; multi-channel neurophysiology, EEG, and evoked
potential recording; and button press, manipulandum, and eye tracker acquisition. Using a single
time base for all stimulation and acquisition tasks, our unique TTank data server stores divergent
data types into a synchronized, indexed, DataTank format. The TTank data server is the driving
force behind our powerful OpenEx and Synapse software suites.

With System 3 hardware and OpenEx or Synapse software, researchers can generate complex data
sets that include information about stimulus characteristics and multiple dependent and
independent variables. OpenExplorer is the powerful and flexible new data visualization and
analysis package that harnesses the power of the TTank server, giving you the tools you need to
make sense of complex data sets. With OpenExplorer, you’ll be able to quickly hone in on
important variables and choose subsets of the data for further analysis. You’ll be able to explore
complex data sets, plotting the data in many different ways to look for correlations and define the
plausible interrelationships.

Designed with TDT’s philosophy of building research tools with flexibility and user extensibility
in mind, OpenExplorer provides an easy-to-use, drag-and—drop interface for exploring functional
relationships in complex data sets. The flexible OpenExplorer format allows a data element to be
displayed in a wide variety of plot types. For example, you can switch between spike shape, spike
count, Peri-Stimulus Time Histograms (PSTHSs), and feature space displays with a just a few
mouse clicks.

Sophisticated data filtering capabilities allow you to compare subsets of data based on stored
stimulus parameters or external events. Multiple subsets can be filtered and simultaneously
displayed as individual plots in a flexible display grid format. The grid axes can easily be changed.
For example, you can display activity across an electrode array or a PSTH for each unique
combination of stimulus parameters. Once the desired display parameters have been selected, the
entire plot grid can be animated for dynamic visualization or exported as a publication quality
graphical image.

For run-time visualization, OpenExplorer includes an interactive real-time plotting mode that
filters and plots data in the desired format as it is acquired. After data is acquired you can use
OpenExplorer’s onboard quantification tools for further analysis or export the raw data for
analysis with your favorite statistical package.
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Tutorial - Exploring Data

OpenExplorer's flexible visualization environment enables you to view data in ways not possible
with OpenScope. For example, data from an array of channels can be organized in a pattern that
simulates the channel organization on the electrodes. The flexible environment and dynamic
filtering capabilities promote data exploration. You can view the activity of neurons in response to
a set of stimulus conditions then quickly modify the configuration to view a Peri-Stimulus Time
Histogram (PSTH) that incorporates an aggregate of the same stimulus conditions.

This tutorial will show users how to generate four standard viewing patterns in OpenExplorer:
1. A channel matrix
2. Stimulus and pre-stimulus histograms
3. Atuning curve
4. A rate-intensity curve

Launch OpenExplorer

To get started, launch OpenExplorer:
» On the Start menu, select TDT Sys3, OpenEx, OpenExplorer.

As you are exploring data, the data and control selection you make can be saved in an
OpenExplorer configuration (*.xpr) file:

[Tank Navigator > x|
TANK: l
Select Data pLEE |ﬁ-|_‘aj
. .. Name ] Path
In OpenExplorer, you can use a Tank Navigator, similar to the one "BDEMOTANK2 | C:\TDT\OpenEx\Ta
found in OpenScope, to select the data you want to explore. The *@DataTanks  C:\TDT\OpenEx\My
Tank Navigator allows you to select data from Tanks on your PC. SBEXAMPLE | C:\TDT\OpenEx\Tar
The Tank that will be used in this tutorial includes sample data in
the legacy format and was added to the registry for you during KN |
OpenExplorer Installation. B;c:n"e SR PEEE S A S
Note: before you can select data you might need to resize the sub- 13 Jelock-1 |
window so that you can read the tank and block names. To resize & Block-2
the Tank Navigator, drag the pane divider between the Tank
Navigator and the Control Panel to the right. To see the details
view, which includes information such as path and date, increase
the size of the sub-window even further. K i3
EVENT: \Block-1 I
EVID
To select the data: e
» Click EXAMPLE in the TANK list then click Block-2 in A Spk
the BLOCK list. e
The Events in this block are displayed in the EVENT list and you F swep
are ready to build the first plot. F Freg
& ™
ii: CHAN
Channel Matrix Te sort

Multi-channel electrodes often consist of a matrix of electrodes that

are in a two dimensional or even three dimensional configuration. Visualizing spike activity in a
similar matrix makes it easy to identify channels with unit activity and to determine whether the
same neuron is detected across several channels. In the initial Explorer configuration you'll divide

11
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the channel (CHAN) event across both axes to create a channel matrix. CHAN is a standard event.
Channel information is always included in the data tank and OpenExplorer allows you to access
this information without having defined a Store in OpenWorkbench.

Configure the X and Y Axes to Create a Channel Matrix

To configure the axes:
1. Click the Control Panel menu and click Add XY Axis Control.

2. Inthe XYAxis Configuration dialog box you can select a primary event of interest to be
divided across the x and y axes. In the Primary event drop-down menu, select CHAN.

XYAxIs Configuration
xhxis Mame I A_CHAM k.

Y fxis Mame I'\“_CH.C'.N Cancel
Prirnary Contral I CHAN "I auta Fil

Efl

Sork I I TankSark j
A B

111 2

213

The selected block contains four channels of data. A simple 2 X 2 matrix is generated
automatically. Notice that the matrix is displayed here as a spreadsheet with row labels in
ascending order from top to bottom and columns ascending from left to right. When the
plot is generated, the x and y axes will be generated in a typical plot format with the x-
axis ascending from left to right and the y-axis ascending from bottom to top. In both
displays, cell Al contains channel one, cell B1 contains channel two, and so forth. The
visual arrangement of the matrix, however, will be slightly different from what you see
here.

Click OK.
If necessary, drag the control to the [X] and [Y] area of the Control Panel.

Comparing Plot Decimated Data for Each Channel in a Scrolling Plot

In this phase of exploration you can attempt to determine how the activity is distributed across
channels. One way to do this is to compare the plot decimated data for each channel in a scrolling
plot.

12



To create the plot:

Tutorial — Exploring Data

1. Drag the PDec event from the EVENT list in the Tank Navigator to the plot area.

36 yntitled* - OpenExplorer
File View Preferences ControlPanel Help
DSHEenT|

=ofx|

X

Tank Navigator > [Control Panel " Tank::Local/C: \TDT\OpenEx\Tanks\EXAMPLE Blod - x

TANK:

[ exawiE | sl |

Erm— — R

A

[

*@DEMOTANK2 | C:\TDT\OpenEx\Tal ™
*@DataTanks | C:\TDT\OpenEx\My

v
SEEXAMPLE  C:\TDT\OpenexiTar [ Y-CHAN I

)

[

| |
BLOCK: C: Tanks\EXAM...
Name

& Block-1
© @ Block-2

KT |
EVENT: \Block-2
EVD
DVWPDec
A spik.
Fston
Flev

fFreq
& e
iii CHAN

£ swep ‘
T sorT

|

7

2. In the Choose Display window, click Scroll.

Choose Display for PDec

DISPLAY TYPE

Piled

Histogram

Ackivity

DataTable

Chart

Scrall

| B

A four cell plot is generated with each cell representing a single channel. How much
detail is shown and how much data is included in the scroll plot is determined by the
number of scroll sections displayed along the cell’s x-axis. You can adjust this and other
plot parameters in the Setup Properties dialog box, which can be opened by double-

clicking the plot.
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¥_CHAN

X_CHAN x
«| »

Note: to adjust the plot scale, hold down the shift key and drag your mouse down.

The plot clearly shows a lot of activity in cell A1(lower left corner). As mentioned earlier, cell Al
displays data from channel one. If you need to review which channel is in which cell, simply point
to the cell to display the cell value. Further examination of the plot reveals that, although channels
three and four have much less activity, the same pattern found on channel one is evident across all
three channels. Channel two shows no activity.

Animating the Plot to Compare the Pattern of Activity Over Time

An animation of the scroll pattern can be used to see how tightly the spike activity on channels
one, three, and four is correlated. Because you'll be comparing the pattern of activity over time,
you'll use another standard event, TIME, to create the animation.

To create the animation:
1. Inthe Event list, drag TIME to the control panel.



:“; Untitled* - OpenExplorer

File View Preferences ControlPanel Help

DEW | »nT

|Tank Navigator - x

| Control Panel Tank::Local/C: \TDT\OpenEx\Tanks\E ~ x |

J---\EXAMPLE

Name I Path

*@DEMOTANK2  C:\TDT\OpenExTar
*.DataTanks C:\TDT\OpenEx\My
SEEXAMPLE  C:\TDT\OpenEx\Tal

K | |
BLOCK: C: Ex\Tanks'
Name

@ Block-1
@ Block-2

TANK: ‘
#l'e

X

% cran ™ | A

[¥]

v_cHan ¥ I 1

%

Tutorial — Exploring Data

The Control Configuration dialog box opens to allow you to customize the control.

M Control Configuration

Mame I TIME
Type IContinuous hd I

—Auto Fill Filker Table

r—Animation

x|
ok |

Speed I Marmal

[ |
Cwverlap I Mone - I

Loop l_

Auta Fill Options ... |

W Synchronize with plats

DataSets:
Local.cATDTYOpenE:x) Tank:

—Label Options

Linits I None 'I

Cancel I

Precision IU
A B o
1 Lakel Fitters. dainEpoc: TIME
MmO Max:323134 Bint
2
g
4

i

To accept the default control type and configuration for TIME, click OK.

The Time control is added as a Continuous type control. This control supports the
animation feature and allows you to define a duration of time to view in each animated
segment. You can type a start time and duration or drag to select a time range.

15
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Start

e ¥ EI
Play e

n_nn L ST T N

100 I A1 1R 247 373

\Duratinn

3. To select a time range, either type a value in the Duration box or hold down the shift key,
point to the blue arrow, and drag to the right until the desired time segment is selected.

TME ¥ El

101

! [I I
n A1 1R7 47 377

A2 MR

Click the ﬂ Play button to begin the animation. Each segment of time will be

animated in sequence, so that you can see the data as if you are collecting the data in real-
time. For example, if the start time is 0.00 and the duration is 1.00, first you will see data
for each channel that occurred after 0 seconds and before 1 second. In the next frame, all

data that occurred after 1 second but before 2 seconds is visible, and so on.

TIME I |EI

\

2A M4

Lo ™Moo b b

42 Nf M A1 1R2 b 373

Fause

5. After animation begins, the Play button toggles to a Pause button. Click the E Pause
button to halt animation.

Comparing Spikes Across Channels

Plot Decimated Data provides a good, quick picture of activity. For a clearer picture of the
neuron(s) response to a stimulus you can use a histogram to plot spike data instead. Histograms
plot responses across a time epoch so you will no longer need the Time filter.

To disable the Time filter:

1. Clear the check box.

TIME r m

206 23

Lol oaluaualull

42 1A n Al 1R 247 377

Next, you'll replace the Scroll plot of the plot decimated data with a histogram of the SPIK event.

To delete the scroll plot:

2. Right-click the plot area and click Delete Plot on the shortcut menu.

3. When you are prompted to confirm the deletion, click Yes.

16
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To create a plot using the SPIK event:

1.
2.

Drag SPIK from the event list to the plot area.
Select Histogram in the Choose Display window.

Each plot type can be customized with a variety of plot property settings. In most cases
default values have been defined for each setting. Histograms, however, use a time
reference epoch (TimeRef Epoc) that is selected from one of the available epochs. One is
chosen at random but OpenExplorer will always prompt you to confirm or change this
setting. The time reference epoch is used to determine the time span and bin width for the
x-axis within each histogram cell.

In the Setup Properties dialog box, ensure that the stimulus onset (StOn) epoch is selected
in the TimeRef Epoc Name box.

x|
Ty

TimeRef Epoc Name | StOn
Time Span |0

Bin Width | 0.001
Source Name | Spik
Auto Scale |Smart v
Category Coloring [ By Channel E

Cancel OK

By leaving time span set to zero, you allow OpenExplorer to determine the time span and
bin width automatically. Although the duration of the StOn epoch is about 50 ms,
OpenExplorer will use the time span from the onset of one StOn epoch to the onset of the
next StOn epoch, about 100 ms. Each bin will represent one millisecond.

17
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4. Click OK.

Y_CHAN

I M'J"m

in

X_CHAN -
|« | 4

This plot clearly shows that the sorted or detected spikes show up on only one channel, channel

one (Matrix Al). This probably indicates that the activity on the other channels is a result of the
same neuron being recorded on multiple channels.

Note: you might need to adjust the Y-axis settings to view the data correctly. Double-click on the
histogram plot to open the Setup Properties dialog box. Select the Scaling Parameter Group and
set the Y-Axis range to 400 for this example.

Setup Properties for Histogram Pl il

Y-Axiz Range | 400

Auto Scale [Mone
Up-Scale Hist. | &
Down-Scale Hist. | 50

AL 4] ]| 4

Cancel | ‘ QK I

Peri-Stimulus Time Histogram (PSTH)

A channel matrix helps to identify channels of interest. In this case, the spike activity is found only
on channel one. Next, you'll explore how that spike activity is related to other events, such as
stimulus parameters. For this type of exploration you no longer need the channel matrix.

18



Removing the Channel Matrix and Filtering by Channel

To clear the Chan event from the x and y axes:

>

Clear the check boxes for the XY Axis Control.

26 yntitled* - OpenExplorer I

File View Preferences Control Panel
D@ anT

Help

Tutorial — Exploring Data

Tank Navigator x| |(Control Panel” Tank::Local/C: TDT OpenExTanksE - x
TANK: =
|- exavee Ii-_?l o |™ 0
Nome Path xoun’ [ A B
*@DEMOTANK2 | C:\TDT\Openex\Tar | [¥]
DataTanks  C:\TDT\OpenEx\My r I 1 2
SEEAMPLE | C:\TOT\OpenexiTar | Y-CHAN
Yol
4 »
Ml me T EI 1 0 81 162 =z
BLOCK: C:\TD Tanks\EXAM...
Name
@ Block-1
@ block-2
KIS} il |
EVENT: \Block-2
EVD
“WPDec
& A-Spk
Fston
Flev
F swep
FFreq
| Nl
iii CHAN 0
¥& sorT o b '-‘ |
4 »
Ready

Xt 52, y: 57 Y/

At this point, all data for the Spik event is plotted in a single histogram, using stimulus onset as the
time reference epoch. Channel number can now be added as a simple filter control.

To add a filter for channel number:
1.

Drag the CHAN event from the Event list to the area of the control panel below the XY

Axis Control.

59,‘ Untitled* - OpenExplorer

File View Preferences ControlPanel Help

DESE|enT

[Tank Navigator ~ ~ x| |[Control Panel Tank::Local/C:\TDT\OpenEx\Tanks\E ~ x |
TANK:

[~ exampLE ‘| |X

Name Path x_cran ™ | L | b l

*. DEMOTANK2 = C:\TDT\OpenEx\Tai M

*.DataTanks C:\TDT\OpenEx'\My r | 1 | = I
SEEXAMPLE | C:\TDT\OpenExiTar | Y-CHAN

0.00 L

N (o El — Ll L

LOCK: C:\TDT\OpenEx\Tanks\EXAM...
Name

@ Block-1
@ Block-2

K| i
EVENT: \Block-2

EViD |
WPDec

\- Spik

£ ston

Flev

F swep

£ Freq

& e

¥& sorT

[N A
0 81 162 2

v

\Ready
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2. A Control Configuration dialog box is opened by default. The default control type is
Multi Select and the filter criteria spreadsheet is automatically filled with the available

values for this event; Chan=1, Chan=2, Chan=3, and Chan=4.

Il Control Configuration 1'
Mame ICHAN — &nimnakion 'TI
Tupe [Muki select = | Speed |Hormal =

Cancel |

—#&uto Fill Filker Table

Owerlap I Mone - l

Loop r

Auta Fill Options ... |

W Synchronize with plats

—Label Options

DataSets: Uriiks INDHE 'l
Local.c:\ TDTYOpenEs) Tanks
Precision IU
A B
1 Label Fiters. MainEpoc: CHAN
Min1  Maecd Bincl

2 1 CHAM=1
3 2 CHAN=2
4 3 CHAN=3
a3 4 CHAN=4

4

To accept the default configuration, click OK.

To filter out channels two, three, and four:

» Click the selection box for each of these channels.

s 000

CHAM ol

Viewing Responses by a Stimulus Parameter

During the experiment, a stimulus was presented at several frequencies. To view the spike activity
at each frequency, you'll add a step slider control.

To add a new Step Slider control:

1. Drag the Freq event from the Event list to the control panel.
2. Inthe Control Configuration dialog box, select Step Slider

from the Type drop-down menu and click OK.

3. The Step Slider control shows data for only one frequency at
a time. To see what frequencies the cell responded to, you

can play through the frequencies or step through the
frequencies manually.

Type |Multi Select - I

Continuous

Multi Select
Adjust Epoc

Note: in this data set, data acquired when no stimulus was being presented are sorted as
Freq=0. As a result, the Freq=0 data should be disregarded or discarded.



Tutorial — Exploring Data

To adjust the Y-axis settings:

1. Double-click on the histogram plot to open the Setup Properties dialog box.

2. Select the Scaling Parameter Group and set the Y-Axis range to 75.
3. Click OK.

To animate by frequency:

1. Click the ﬂ Play button in the Freq control.

36 yntitled* - OpenExplorer i (o] x|
File View Preferences ControlPanel Help
DEMEanT

[Tank Navigator -

x

| |[Control Panel Tank::Local/C:\TDT\OpenEx\Tanks\E ~ x
TANK:

- exaveE @ ||| K
Name Path xcran
*@DEMOTANK2  C:\TDT\OpenexiTar | [¥]

*@DataTanks  C:\TDT\OpenEx\My r
SBEaMPLE  C:\DTIOpenexTar [ Y-CHAN

ik

I ]
| )

Lol
! 21 | e rEI 0 81 162 ¢
LOCK: C:’ \OpenEx \Tanks' EXAM x

Name

@ Block-1 cian M| 1

@ Block-2
9057 10000 1104112130
o [ €] T

=
s wlatallal 1
0. bin

Remember that the histogram includes all intensities so you are seeing the aggregate
response across all intensities for a single frequency.

K| |
EVENT: \Block-2
EViD
WPDec
I Spik.
Fston
Flev
F swep
® £ Freq
TIME
iii CHAN
& sortT

100 %

2. Click the E Pause button.

To step through the frequencies:

» Drag the slider from step to step or click the corresponding arrows.

A strong response can be seen at 10 kHz. However, the response might actually occur at a lower
frequency. In many cases comparing the pre-stimulus activity and activity during stimulation gives
a better idea of whether or not the neuron is responding to the stimulus. To visualize the data

before and after the stimulus onset, you can use the stimulus onset event with an Adjust Epoc
control.

To add an Adjust Epoc control:

1. Ensure Respect Offset Epoc in the Preferences menu is enabled.

=@ untitled - OpenExplorer

File WView | Preferences Control Panel |
I

)
1
1
:
| ﬁi Dynarnic Add Trace
1
1
1
1
1

e v Respect Offset Epoc

Processor Usage k

Drag StOn from the Event list to the Control Panel.
3. Inthe Control Configuration dialog box, select Adjust Epoc in the Type box.
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Note: if you do not select Adjust Epoc at this stage you will have to delete the control

and start again.
/ Stimulus Onset

R -l Ston —

Initially, the control filters the data to include only responses that fall within the original
epoch duration. In the plot you will now see that the x-axis extends to about 50 ms, the
length of the StOn epoch.

Note: if you wish to see all data from StOn onset to StOn onset, you can set
OpenExplorer to disregard the epoch duration. To disregard the epoch duration toggle
Respect Offset Epoc off on the Preferences menu.

In the StOn control, drag the start and duration indicators to the left to change the start
position of the epoch.

Note: when you drag using any point between the two blue bars, the epoch is
repositioned so that a new start time is defined but the duration of the epoch is fixed (in
this case about 50 milliseconds). You can also point to either bar to position it
individually, however, you can never make the epoch longer that the original duration of
the epoch.

When you move the slider you can get a quick idea of the pre-stimulus duration by
looking at the bin number furthest to left (in this case —9 or 9 milliseconds pre-stimulus).
To enter precise offset or duration values, double-click the control to display a parameters
dialog box.
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After the epoch is adjusted, a dotted white line indicates the original start of the epoch (in
this case, stimulus onset). Bins that occurred before the onset are negative, bins after the
onset are positive values.

A quick check at 7430 Hz (with all intensities summed together) indicates that the neuron
fires more often after the stimulus onset.
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Using a Cursor to Determine When the Response Occurred

OpenExplorer includes a cursor feature that you can use to more precisely determine when the
response occurs.

To use the cursor:
» Press and hold down the Ctrl key and drag across the histogram.

As you drag, the histogram bar under the pointer will turn from yellow to blue. This allows
you to visually select a bar. The x,y value for the selected bar is displayed in the Status bar.

Using the cursor you can determine that (for Freq=7430) the response onset occurs at around
seven milliseconds (X=7) and that the aggregate response shows 13 spikes.

41

wll

As you step through the stimulus frequencies, exploring the response pattern using the cursor, you
can determine that the latency of the response shifted at the higher frequencies.

Instead of animating through the data (viewing responses to one stimulus frequency at a time) you
can also look at all frequencies at once.

Plotting Frequencies Along the Y-Axis

To move frequency to the y-axis:
1. Drag the Freq (frequency) filter to the y-axis bar and ensure the check box is selected.

[Y]

rea (3]« R > N

Notice that the control type changes from Step Slider to Multi Select. The x and y axes
always use a Multi Select filter type, with each filter criteria representing a point along
the corresponding axis. Also notice that all selection values, except one, are filtered out
(shown as darkened boxes). That is because OpenExplorer maintained the filtering
established when using the Step Slider (always displays only one value at a time). You
can enable each selection box by clicking it on the control bar (make sure to use the scroll
arrows to display all values) or you can enable all values at once in the Control
Configuration dialog box.
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2. Double-click the y-axis [Y] control.

Il Control Configuration x|
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[+ synchronize with plots

Select All Button Datasats: Ui |—_,None =
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3. Inthe spreadsheet area of the dialog box, click the Select All button TWICE. When no
rows are darkened, click OK.

4. Click the 0 selection box to filter out those responses. If the 0 selection box is not in

. 1 ey e e - .
view, use the Scroll Left Ll button to scroll until it is in view.

Freq

©®
©
©
N
P
%]
o
=]

6095.0684
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The new display facilitates a quick visual assessment to determine the frequencies with the best
response (between 9 kHz and 15 kHz). Slight differences in the response are also readily apparent.
For example, this data shows that the latency to onset is less at lower frequencies and that the
response to lower frequencies lacks the second response seen at higher frequencies. At
frequencies between 7 kHz and 14 kHz, a more bimodal distribution of neural activity can be seen.
This might indicate a slower responding cell or an additional tonic response from the same cell. To
explore this idea further you'll need to view the spike shapes.

Viewing the Spike Shapes

To view a cell in more detail:

» Right-click a cell that shows the bimodal pattern clearly (such as 11041 Hz) and click View
Cell Picture in a New Window on the shortcut menu.

The new window displays data from the selected cell only. Viewing the shape of the
waveforms represented in the histogram might help to determine if responses from more than
one neuron are present.

To quickly change the plot type:
» Right-click the new window and click Pile on the shortcut menu.

| PlotView - x|

ATDT\OpenExiTanks\E XAMPLE - Block-2 - Spilkc Pl
AL eI Ean XAMPLE - Block-2- SpilcFil

CHAN=1 and Fr=q=11040

To view different data in the pile plot:
» Click a different cell in the main plot.

Tuning Curve

After exploring the response to the stimulus frequency alone, you might also want to explore the
intensity response at a single frequency or multiple frequencies.

To add an intensity filter:

» Drag the Levl event from the EVENT list to the x-axis bar of the XY Axes Control and click
OK.

In this data set, data acquired when no stimulus was being presented are sorted as LevI=0.

To filter out responses to LevI=0:
» Click the 0.00 selection box.
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[Y]

B ] 1_} i- BO00 | 5520 | B095 | 6730 |7430...

EpocTimeFilter: StOn Offs 3089 Duration:-1

11040.896

Freq

-9. bin 41.

0.012501727 0.050000001 0.19997238 0.798779 3.1986742
Levl 24
»

[« |
The modified plot allows you to examine the spike activity across all frequencies. By visualizing
the data this way you can identify the most sensitive frequencies. However, it might be easier to
visualize this by looking at an activity plot.
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To quickly change the plot type:
» Right-click the plot area and click Activity on the shortcut menu.

 C\TDTIOpenE xiTanks\EXAN Block-2 - Spilkc ACTIVITY |

14859.943

84

Levl=0.099933095 and Freq=13459.002

11040.896

Freq

['s]
[l
s
0
o
o
o
@

6095.0684

0.012501727 0.050000001 0.19997238 0.799779 3.1986742

Levl X
l 4 ‘ »

Ix: 7, y: 13 4

In an Activity plot each cell is colored according to the number of responses and the number of
responses is displayed clearly in each cell. When you point to a cell the exact X,Y values are
displayed. In this Activity plot you can immediately see that, at 13459.002 Hz, the neuron(s)
responded to a 0.1 level with 44 spikes.

Rate-Intensity Curve

There are many ways to explore the relationship between the spike rate and the stimulus intensity.
One way to examine each frequency across multiple intensities is to modify the Activity plot.

To modify the Activity plot:

1. Drag the Freq event from the Y-axis bar to an area below the other filters in the Control
Panel.

Double-click the new Freq control, to display the Control Configuration.
Select Step Slider as the control type.
Click OK.
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5. Drag the slider to the 5000 Hz position.
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With this new plot configuration you can examine the response characteristics for each frequency

or use the Play button to animate the plot through a sequence of different frequencies. In the

Activity plot, the strength of the response is visually indicated by the color. In this case the

strongest response is bright red while a cell with little or no response is black.

VWPDec StOn v
1 | Freq 2 [ 2R ——-|

[Ready [

To visualize the response another way:
1. Right-click the plot and click Histogram on the shortcut menu.

2. Inthe Setup Properties dialog box, enter .1 in the Time box and enter 1 in the Bin Width
box. This will plot all responses at a given level in a single histogram bar.

Click OK.
Adjust the scale as needed.

0.012501727 0.19997238 3.1986742
Levl e

Ll | ,

[x:0,y: 1 A

5. You can step through or play through each frequency using the step slider.



Tutorial — Exploring Data

Summary

In this tutorial you explored sample data using standard viewing patterns such as:
» Channel matrix
»  Peri-stimulus histogram
» Tuning curve
» Rate-intensity curve

OpenExplorer was designed to provide the flexibility you need for dynamic exploration of your
data. You can view the data while quickly moving from one pattern or filtering configuration to
another. In addition to these powerful exploration and visualization tools, OpenExplorer also
enables you to export data from any plot at any step of exploration.
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Auto Tuner Example

The AutoTuner example is an excellent example of how one can visualize and then export vast
quantities of data in OpenExplorer. Many neurons, or even groups of neurons, respond
preferentially to a limited set of environmental stimuli. In sensory physiology, tuning curves are
commonly generated to measure the sensitivity of a neuron (or population of neurons) to some
sensory input, such as the orientation of a bar moving across the visual field or the frequency of an
auditory signal.

This example demonstrates how the filtering capabilities of OpenExplorer can be used to
determine the best frequency response of the cell, how to view histograms that incorporate both
pre and stimulus responses, and how you can view the spike characteristics to determine if there
was more than one unit responding.

The Example Data

The data that will be used for the explanation is in Tank EXAMPLE, Block-1. This block
contains tuning curve data from a single cell acquired on channel one.

Concepts and Techniques Illustrated
» Tuning Curve
»  Peri-Stimulus Time Histogram (PSTH)

Launching Explorer
1. To get started, launch OpenExplorer:
a.  On the Start menu, select TDT Sys3, OpenEx, OpenExplorer.
2. To create a new configuration (*.xpr) file:

a. Click the E New button on the toolbar.

b. If you are prompted to save changes to the current configuration, click NO.
3. To select the data:

a. Inthe Tank Navigator, right-click and select Show Legacy Tanks.

b. Select EXAMPLE in the TANK area.

c. Under BLOCK, click Block-1

The EVENT area of the Tank Navigator now displays a list of events in Block-1 of Tank
EXAMPLE.

The Tuning Curve

The OpenExplorer activity plot provides an excellent quick visual representation of tuning curve
data. The plot is a grid divided into cells according to the X and Y controls, in this case Freq
(stimulus frequency) and Levl (stimulus level). Each cell is shaded according the number of spikes
that occurred at that frequency and level. By default, the lowest spike count (0) is colored black
and the highest spike count (41) is bright red. The counts in between are varying shades between
the two colors. In the configuration below a number of modifications have been made to improve
visualization. For the example block of data, this plot shows a tuning curve centering around 22.16
KHz.

31



OpenExplorer User's Guide

32

D O — S cl S
[=2}
P~
2] e
4 COEHEE R EE G slal4falalz|z|1]4] |1]2]5]4
b=y L[]
o™ |
2|1] (2] |4 sl 9 47(s|5(5(2(4|7[7]4 2|25
1
B
1 2|5 (41 i E 475]4[2|1]2[2[4]2]2|2]2|2
i
1| | [1]1]4le 2|7|7|2 1 19634563 al11] |2
N HEE 2| [2|2/i45 |2z |52 2 p afialz(a]5]4(2]4]1 [2]4]2[2] pE
3 .
M~ RE
5 11| |42 12| [1]3]5]t[2]1|4 papaten 1 1elel4|4[zpdzlz]| 8] | |2]2|2
T & []
59 J H BCER
o 3[4t 2|1[1]1]5[2]5|8]4[7 |2 i LR GE alela)2|5(513] [glt] | [1]1]4]4
i il
A
21512| 2| (1] |t[z|t] | [5]2]2] |2]4[2]= a7 g 47|5(2)3|1 [2)3]5 2[2/3
i
3 ER
1| [1fa]2 URHRENEREEEERE B sl6|5(s)4|5 2|2 (72| | (8]t
|1
SBR[ Rl e e 2 e e e de(519]4[52|2[5/2|2]4/3]2|2
§ T
Sl 12 aff2|1] | |2 25891‘187 sl (202 (51| [2]1] (2|1
8 -
o ]
o Wlilz1]z| 12]z|t2]z] |21¢] | |t[2lz|1] |s|elelelelafdz r<237 sl1|1[z] [1]2]z|2[28 2
7568.0679 11080.3 16222.509 23751.143 34773.707
Freg >
R »

Creating the Tuning Curve Plot
After data has been selected, a plot can be created by dragging an event to the plot area.

To add an activity plot:
1. Drag the Spik event (acquired snippets) from the event list to the plot area.
2. Inthe Choose Display window click Activity.

Defining the X-Axis - Freq
The x-axis is defined using the Freq (frequency) epoch event.

To define the x-axis:
1. Drag the Freq event from the Event list to the X-control area.
2. Inthe Control Configuration dialog box, click OK.

click to scroll right click a value to filter it out of the data set

- o |}| 4} 07| 7ses | 7a3s | @111 | 2397 [a6es. |

control enabled

The X-axis portion of the XY Axis control is displayed as a sorted list of frequencies. This means
that the x-axis is divided into sections based on the values of the Freq epoch, that is, the
frequencies presented.

All values might not be visible simultaneously. You can use the 1' Scroll buttons to scroll left or
right to see the remaining values. You can also click individual values in the row to filter out
(darken) responses for those values. In this data set, data acquired when no stimulus was being
presented is sorted as Freq=0.
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To filter out the Freq=0 responses:
» Click the 0 selection box on the x-axis Freq control.

Defining the Y-Axis - Levl
The y-axis is defined using the Levl (level) epoch event.

To define the y-axis:
1. Drag the Levl event form the Event list to the Y-control bar.
2. Inthe Control Configuration dialog box, click OK.

P I}l{IID.DDD‘D.DD‘I|EI.EIEI2|EI.EIEI4‘D.DDB‘D.D‘IE..]

Like the X-control, the Y-control is displayed as a row of values that can be included or removed.
In this case, the row of values is a sorted list of level, or amplitude, values at which the stimuli
were presented. This means that the y-axis of each plot is divided into sections based on the
different values of the Levl epoch, that is, the stimulus levels presented. Again, in this data set,
responses acquired when no stimulus was being presented were sorted as LevIl=0.000.

To filter out the Levl=0.000 responses:
»  Click the 0.000 selection box on the y-axis Levl control.

Reducing the Visibility of Noise in the Tuning Curve

By default, the activity plot varies in color intensity from red to black. However, the color and
min/max settings can be modified to improve visualization.

1. Double-click the activity plot to display the plot's property settings.
x|

Source Hame | Spik

Color at Min

Color at Max

Min ¥alue

Max Value | 41

Refresh Epoc Hame

v [4¥]:

Auto Scale |Smart

Cancel | OK

Click the _I Look Up button next to Color at Min.
3. Select white in the color palette window, and click OK.

4. Click the _I Look Up button next to Color at Max.
Select dark blue in the color palette window, and click OK.
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6. Set Auto Scale to None.
7. Inthe Min Value box, enter 10.

Setup Properties for Unknown x|
EIE RGN Common -

Source Name | Spik
Color at Min | FFFFFF
Color at Max

Min Value | [l
Max Value | 41
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Cancel || QK
8. Click OK.
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All cells with spike numbers less than 10 are now colored white, reducing the visibility of noise in
the tuning curve. The frequencies of interest can now be quickly identified.
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Filtering the Data

OpenExplorer provides many ways to filter data. Earlier you filtered out the O level and 0
frequency data by simply clicking the corresponding selection box on the control. Text filters
provide another way to quickly implement arbitrary filters.

To add a text filter:
1. Click in the Text Filter Conditions Box.
2. Type Freg>9000 and Freq<35000.

3. Press the Enter key.
Iojx|

File View Preferences ControlPanel Help
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The extreme areas on the left and right sides of the multi-cell plots are now empty. Frequencies
below 9000 Hz and above 35000 Hz have been filtered out giving the figure a cleaner look.

Notice, however, that only the responses at those frequencies have been removed from the plot,
not the cells themselves. As long as those frequencies are enabled in the x-control, the cells will
remain in the figure. A label has been added to the plot to indicate that a filter has been applied.

To remove the text filter:
1. Select the text in the text entry area.
2. Press the Delete key.
3. Press the Enter key.
You can remove the cells as well as the data by modifying the x-axis.

To modify the x-axis:
1. Double-click the x-axis control bar.
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2. Inthe Control Configuration dialog box, click the Select All button twice.

¥ Control Configuration 3 _)ﬂ

Name | Freq [ Animati
e = Speed [Normal =l

Type |Mu\u Select e

Overlap IHoﬁE 'I

 Auto Fil Fiter Table Loy L] —

Auto Fill Options ...

¥ synchronize with plots

DataSets:
Local.C:\TDT\OpenEx\Tank:

// Precision |0

—

* ] Al
1 Label Fitters. MainEpoc:Freq
Min:0 Max:42811.5 Bin:1

g

Select All Button

38 25455.844 Freq=25455.844

39 26353.543 Freq=26353.543

40 27282.898 Freq=27282.898

41 28245.027 Freg=28245.027

42 29241.086 Freq=29241.086

43 30272271 Freq=30272.271 ‘|

44 31339.82 Freq=31339.82

45 32445.018 Freq=32445.018

e =

3. Inthe spreadsheet, select rows 10 through 42.

M Control Configuration 3 il

Name | Freq n=p | OK |

= Speed ]Morma\ v|
Type |Multi Select 'I
Cancel I
Overlap |fone vl

~Auto Fill Fiter Table Lsp |
AutoFil Options .|
~Label Options

IV Synchronize with plots

DataSets: Units | None e [

Local.C:\TDT\OpenEx\Tank
Precision |0

1 Label Fitters. MainEpoc:Freq
Min:0 Max:42811.5 Bin:1

30272.271 Freq=30272.271

44 31339.82 Freq=31339.82

45 32445.018 Freq=32445.018

e e =l

4. Click OK.
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The x-axis has been updated so that the plot shows only the data of interest.

Exporting the Tuning Curve Data
At any point during data exploration, you can export the plot data.

To export the Tuning Curve data from the current activity plot:
1. Right-click the activity plot.
2. Click Export Plot Data on the shortcut menu.
3. Inthe Export Plot Data dialog box, enter (or browse to) a location and file name.

x|

[V Indude plot title E
¥ Indude cell tite Cancel |

[V Seperate plot data for each cell
[ Exdude empty cells

Column delimiter I Comma vl

File name: | C:\TDT\OpenEx\OpenExplorer \Activity| csv Browse I

4. Click OK.

The resulting CSV format file can be opened in Microsoft Excel. The file includes header
information, such as the Tank name and block number, event name, plot type, and any arbitrary
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filters that have been applied. The exported data for the activity plot includes the spike count at
each X,Y position in the plot.

X9~ |s Activity.csv - Microsoft Excel i
File Home Insert Page Layout Formulas Data Review View Acrobat :
S— 1
‘—:) & Calibri 11 v AT A == ‘; B~ =1 Wrap Text General i

Pajte } B 7 U~ i~ O-A- EE E|EE EMergeaCenterr | $ - % 9 | % _;‘?:
Clipboard & Font P Alignment " Number ;
Al v Jx | Tank: C:\TDT\OpenEx\Tanks\EXAMPLE |

] A B c D E !
‘1 [Tank: C:\TDT\OpenEx\Tanks\EXAMPLE |
2 |Block: Block-1 '
3 Event: Spik |
4 |plot Name: ACTIVITY i
5 |Query Conditions: None |
6 |
7 |Y-Axis\X-Axis Freq=9645.9609 Freq=9986.125 Freq=10338.285 Freq=10702.864 i
8 |Levl=2.0490379 13 9 22 17 :
9 Levi=1.0244718 16 11 15 23
10 Levl=0.51221228 4 10 15 19 :
11 |Levi=0.25609437 1 4 8 22 :
12 Levl=0.12804128 2 0 2 2|
13 |Levi=0.064017691 0 0 0 1 :
14 |Levl=0.03200737 0 0 0 20
15 Levi=0.016002947 0 1 2 1 i
16 |LevI=0.0080011059 0 0 0 0 :
17 Levl=0.0040003685 0 1 1 1 :
18 |LevI=0.0020000921 0 0 3 1 :
19 Levl=0.001 1 3 3 0,
20 |
;‘1______________________________________________________________________I

Animating the Tuning Curve

The response of a cell often changes as a function of time. Animating a plot can help you quickly
identify time-related changes in cell response such as fatigue, adaptation, or subject boredom.
Using the standard Time event and a Continuous type control you can quickly create a control that
will enable you to view a series of time line segments. As each segment is animated, only events
that take place during the defined time duration are plotted. This type of animation facilitates the
detection of changes in the overall response of a cell over time.

To animate the plots:
1. Drag the Time event from the Event list to an empty area of the Control Panel.
2. Inthe Control Configuration window, select Continuous in the Type box and click OK.

3. Atimeline will appear in the control area. It includes two value entry boxes — one for
start time (top) and one for the duration of the time segment (bottom) in view. You can
type values in each box. You can also drag the blue arrowhead to specify a start time. The
area on the timeline selected will be highlighted in yellow.

n.nn SO T
[
TIME rﬂ'ﬁﬂ Ml 70 167 23R 314

4. Enter a duration in the lower text entry box to define a duration or time segment.
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5. Click the ﬂ Play button to begin animation.

To halt the animation:

» Click the E Pause button.
When you want to view all data you need to remove or disable the Time filter control.

To disable the Time filter:
» Clear the check box to the right of the control label.

Viewing the Response Over Time

Histograms provide another way to look at responses over time. They plot time stamped values in
relation to some defined zero reference. The OpenExplorer histogram plot is also a grid of cells
and is formed using the same X and Y controls, in this case Freq (stimulus frequency) and Levl
(stimulus level), used for the activity plot. Each cell contains a histogram of spikes recorded at a
given frequency and level. The histograms are plotted with StOn (stimulus onset) as the reference
epoch. This means that the zero reference of each histogram is the onset of the stimulus onset
(StOn) epoch and the duration of the histogram is the time from one StOn onset to the next (about

100 ms).
% O W 6 I
3 L e i o i e e e b et L L
P 7 o | 5 I
O O 0 T T | | | R [ | T | 1 LI|.L.
A PR N O T8 R
=5 . ol T o b ol (b (L
"é ol ke L gl ol fhe 1
s b ialb b ol o bl [k [
o L lkji
ol 1t [l
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96-‘45.09 11875.571 14620.543 18000 22160.6 27282.898
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Creating the Histogram Plot

To add the histogram plot:
1. Drag the pane divider bar down to subdivide the plot area.

=101 x|

=10l x|

Drag the Spik event (acquired snippets) from the event list to the empty plot area.
In the Choose Display window, select Histogram.

In the Setup Properties dialog box, ensure that StOn is selected as the reference
epoch (TimeRef Epoc Name box).

5. Enter .1 in the Time Span box.

Setup Properties for Histogram Plok |
Parameter Group (B0 1001 -

Source Name | Spik

TimeRef Epoc Name | 5t0n

Time Span | 0.7_
Bin Width | 0.001

Auto Scale [[Smart

Category Coloring ||Ey Channel

Cancel | ‘ ok

6. Click OK.

The plot is generated using the onset of StOn as the zero reference and a bin size of
one ms.

Viewing the Contents of a Cell

When a multi-cellular plot is built, the size of each individual cell depends on the number of
values present in the X and Y controls of the plot. If the number of X and Y values is small, it is
easy to view the contents of each cell. If there are many X and Y values, however, the individual
cells become too small to give anything but an overview of the response over the stimulus set.
Because the plot for this data set includes many cells, the cell contents are difficult to view.

To view the data in each cell in more detail, you can plot an individual cell in a new window. A
neat aspect of this feature is that the new window will display the contents of whichever cell you
click in the main plot area, consequently, reducing the need to create multiple windows to view
different cells.
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To view a cell in a new plot window:
1. Right-click a cell in the Histogram plot.
2. Click View cell picture in a new window on the shortcut menu.

A new sub-window is opened and the contents of the selected cell is displayed. By
default, the window is added below the control panel. The window can be collapsed,
expanded, or floated. Multiple windows can be opened and each window can be
dynamically updated from one plot type to another.

0
0

bin

Using the Cursor

The new window provides a better view of the responses in the selected cell. OpenExplorer
includes a cursor feature that you can use to more precisely determine when the response occurs.

To use the cursor:
» Press and hold down the Ctrl key and drag across the histogram.

As you drag, the histogram bar under the pointer will turn from yellow to blue. This allows
you to visually select a bar. The X,y value for the selected bar is displayed in the Explorer
Status bar.

Using the cursor you can determine that (for Freq=221606.6) the response onset occurs at around
14 milliseconds (X=14).
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0

\ [x: 14, y: 2 7

%

Cursor Position

Viewing the Spike Shapes

42

There are many times when you might want to see the shape of spikes in a particular cell.
OpenExplorer makes it easy to dynamically change plot types.

To view a cell in a new window using a different plot type:
1. Right click the multi-cell histogram plot.
2. Select Pile on the shortcut menu. All the cells in the plot will now become pile plots.

3. Right-click a cell and select View cell picture in a new window, on the shortcut menu.
This will open another window with a picture of that cell, this time as a pile plot.

A

> \TDT\OpenExiTanks\EXAMPLE - Block-1 - Spik PILE

25455.844 and Levi=0.12804128
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Notice that the earlier "new" window will remain as a histogram plot of the selected cell.
Now when you click different cells in the multi-cell plot, the two cell windows will
refresh accordingly — one as a histogram plot and one as a pile plot of the selected cell. In
other words, the cell plots are frozen to their respective plot types, but not to a cell. You
can freeze a new plot to a cell using the Freeze plot command on the shortcut menu.

Including Pre-Stimulus Data

In this configuration, the basic histogram plot uses the stimulus onset as a time reference epoch to
plot spike responses. This means that only spikes that occur after stimulus onset are included.
When viewing data in a histogram it is often desirable to plot the pre-stimulus spikes along with
the spikes acquired during the stimulus. In order to do this, you must filter the data to include
spikes that occurred within a time window that starts from a point before the onset of the stimulus
to a point after that onset. The Adjust Epoch control makes this type of filtering easy by allowing
you to specify a start time and duration with reference to the onset of an epoch. After the control
has been configured, you can change these values dynamically to view histograms with different
zero references.

To add an epoch as a time reference filter:

1.

Drag the StOn (stimulus onset) epoch event from the Event list to an empty area of the
Control Panel.

In the Control Configuration dialog box, select Adjust epoch in the Type box and click
OK.

The StOn control is displayed in the control area. The pink bar represents the duration of
the epoch. Two vertical blue bars can be moved along the horizontal axis. Double-
clicking the control will open a window that allows you to enter an adjusted offset and
duration.

o pa— ston —

Note: the duration cannot be longer than the duration of the epoch event.

To specify these values visually, drag the bars using the mouse. This applies a filter based
on the offset and the duration.

I stoh —

Ston 4

Adjust these values dynamically to explore the data, including responses before stimulus
onset.
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3
)T\OpenExiTanks\EXAMPLE - Block-1 - Spik - StOn: HISTO

Freq=16222.509 and Levi=0.016002347

EpocTimeFilter: StOn Offset:-0.00813528 Duration:0.0320626

Notice that a dotted vertical line appears in the histogram in the new plot window and
that the x-axis starts from a negative number. The vertical line is the zero line, in this case
the onset of the stimulus. Because the cells in the main histogram plot are so small the
zero line might not be displayed. When possible the zero line is added to all affected
histograms.

Exporting the PSTH Data
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Earlier you exported plot data from the Activity plot. All plot types support export, however, data
in the resulting file will be arranged differently according to the plot type.

To export the PSTH data from the current histogram plot:
1. Right-click the histogram plot.
2. Click Export Plot Data on the shortcut menu.
3. Inthe Export Plot Data dialog box enter (or browse to) a location and file name.
4. Click OK.

The resulting CSV format file can be opened in Microsoft Excel. The file includes header
information, such as the Tank name and block number, event name, plot type, and information
about the time offset and duration. The exported data for the histogram plot includes two rows for
each cell in the plot. The first row includes information about the cell including the X and Y value
(reported as a filter). The second row includes the spike count for each bin of the histogram for
that cell.

@9~ s PTSH.csv - Microsoft Excel o B R
m Home | Insert  Pagelayout  Formulas Data  Review  View  Acrobat a @@ R
j % Pz = PrpE [ o == % ;i General - [ conditional Formatting ~ %'ﬂlnsert - =~ ?7 }}
== Ba- " TR B3- $ - % » [@iFormatasTable - % Detete - | [§]~ s;rm g
g |BILU Erl=2va - <8 5% ) Cell Styles ~ [#IFormat + | 2~ Filter~ Select~ |
| Clipboard Font Alignment Number Styles Cells Editing |
l Al v Jx | Tank: C:\TDT\OpenEx\Tanks\EXAMPLE v
A B € D EFGHIJKLMNOPQT
1 [Tank: C:\TDT\OEenEx\Tanks\El_ AMPLE
\ 2 Block: Block-1
| 3 |Event: Spik
‘ 4 Plot: HISTOGRAM : Spik - StOn
| 5 |Query Conditions: None
| 6 EpocTimeFilter: Ston Offset:-0.00813528 Duration:0.0320626
| 7 Cell:0 Row: 0 Col: 0 Filters: Freq=9645.9609 and LevI=2.0490379
| 8 0 0 0 0 0 00 0OO0OO0DOCOOOOOTO
| 9
| 10 cell:1 Row: 0 Col: 1 Filters: Freq=9986.125 and Levl=2.0490379
| 11 0 0 0 0 0 00 0OCO0OO0OODOCOCOOOTO
|12
| 13 [Cell: 2 Row: 0 Col: 2 Filters: Freq=10338.285 and LevI=2.0430379
| 12 ] 0 0 0 0 00 0O0OO0DOCOOOOO O
| 15




Workspace Basics

About the Workspace

OpenExplorer provides an interactive workspace that allows users to explore the relationships
between recorded data, stimulus parameters, and other defined events. The workspace includes a
plot area and two collapsible sub windows: the Tank Navigator and the Control Panel. Commands
are available from the menu bar, the toolbar, or context sensitive (right-click) menus.

26 untitled - OpenExplorer -1l x|
File Wiew Preferences Control Panel Help
DESE|®n T|2

[Tark Navigator - x | |[Control Fanel Tank::Loceljc:{TOT|OpenEx|Tanks|EXAM ~ x |

TANK: A= >

. AEXAMPLE 1
e — | © oL« I
DEMOTA..

“goenotank | ([Y]
B TUTORA. . et # 4]

W EXAMPLE_1

10244715

14

I—EIU-UU Yool
TIME [so 1 79 157 236

4 11 10 1

Lew

BLOCK:
%@ Block-10
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0 11 14 32 15 14

5 11 12 11 11

13641.449 16222509 19291 922 22942092 27282898
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FLevl
£ 5ton
B Spik
TIME
i1 CHAN
¥ soRT

1.0244715
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R ,

I R A

Tank Navigator

The Open Explorer Tank Navigator is similar to the Tank Select (Tank Navigator) window in
OpenScope. Users can select the data to be plotted by selecting a data tank and block. Once the
data set has been selected, users can drag events to the plot area or Control Panel to configure the
plot. The Events list displays events than were acquired as OpenWorkbench Stores as well as
several standard events (Time, Chan, and Sort). Users can also drag a block to the plot area to
display new data using a plot that has already been configured.
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Control Panel

The Control Panel allows the user to define the plot axes or filter the data dynamically. The
Control Panel always includes an XY Axis Control. The user establishes the plot axes by dragging
the desired events from the Event list to this preset control. Additional controls can be added to
further filter the data set. Controls are added by dragging an event to the control panel. A Control
Configuration dialog is automatically opened for every added control to allow the user to
determine the type of control and to configure other aspects of the control behavior. Filters in the
Control Panel are always applied with AND logic (each new filter further limits or reduces the
data viewed.) A text entry area at the bottom of the Control Panel allows users to manually set
filters with more complex logic.

Plot Area

The plot area displays the selected data after the filters have been applied. Several plot types are
available, including activity, pile, or histogram plots. The plot area can subdivided to allow the
user to view the data set in several plot types at the same time and individual cells can be launched
in separate sub-windows for further exploration. A data table view is also available. The plot area
also displays information about the data being displayed.

Using the Tank Navigator

46

The Tank Navigator is used to select data in OpenExplorer. The window is divided into three
interdependent areas: TANK, BLOCK, and EVENT. When the window is fully expanded, detailed
information about tanks, blocks, and events enable users to select desired data for visualization
and analysis. Clicking an object in any area selects the object. Right-clicking an area displays a
shortcut menu that includes common commands for that area.

TANK

The TANK area lists registered tanks stored in the current data tank format. The right-click,
shortcut menu, provides commands to browse for an unregistered tank or to display legacy format
data tanks in the list. The Details view displays the name and path for each tank.

BLOCK

The BLOCK area displays the blocks available in the tank selected in the TANK area. The Details
view displays a name, date, and starting time, duration, stop time, owner, and memo area for each
block of data in the selected tank.

EVENT

The EVENT area displays information about events for the block selected in the BLOCK area.
This list includes user defined data Stores (defined in OpenWorkbench) and standard events such
as Time (timestamp), Chan (channel number), and Sort (sort code).
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Tank ~Navigator
TAME:
Name | Path -
B 3_030903 CoAData) Tanksh,
BM3_091103 CAData) Tanks
BM3_091203 CADatah Tanks)
B h4_060503 CAData) Tanks!,
B M4_060703 CohDatay Tanksh, —
& bd_0E1003 CAData) Tanks!,
B4 061203 CAData) Tanks .ﬂ
BELOCE: @Local M4_0S0703...
Mame | Date | Start | Duration | Step | Crwms = |
& Block-3 Jun 07,20, 18:19:45 00:00:12 181957
@ Block-10 Jun 07,20 181959 00:08:25 16:26:24
@ Block-11 Jun 07,20, 183258 00:03:45 16:36:43
& Block-12 Jun 07,20 184243 00:01:04 18:43:47
& Block-13 Jun 07, 20,  18:47.06 000214 18:449:25
@@ Block-14 Jun 07,20 18:49:36 00:05:549 16:85:35 -
4] | b
EVENT: @Local bd_DE0703 Block-14. .,
EviD ] EvType | DForm |nSiza | Fg ] First |
F Swap Strobes  Double 1 0 000000
“WiRDec Stream  Short 256 762.9 00:00:00
£ Freg Strobes  Doubla 1 0 00:00:00
FlLend Strobes  Double 1 0 o000
F S10n Strobes  Doubla 1 0 00:00:00
o4 Spik Snip Float I 244141  00:00:00
5 TIME
i CHAN
k= SORT

The Tank Navigator is a collapsible sub-window that can be hidden, moved, or resized to suit the
user’s needs.

Double-Click to Float

N

|Tank Mawigator

Collapse Window Close Window

\‘ﬂl/

-

TARK:
Marme | Fath | o
=3 090903 ChData Tanks',

Using the Setup Properties Dialog Box

The appearance and behavior of each plot can be modified using the Setup Properties dialog box.
The Setup Properties dialog box contains all of the customizable settings for a selected plot.
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While all Setup Properties dialog boxes look and behave in a similar fashion, the settings available
depend upon the plot being modified. Most plot settings are similar to those available in
OpenScope. See the OpenScope Plot Settings Reference for more information on plot settings.

To open the Setup Properties dialog box for a plot:
» Double-click the plot.

Setup Properties for Histogram Plok il
Parameter Group |[M01 0] j

Source Hame | Spik

TimeRef Epoc Mame | 5t0n

Time Span | 0.1
Bin Width | 0.001

Auto Scale |Smart d
Category Coloring |[Ey Channel j

Zancel I,

Plot settings are grouped into parameter groups. The Setup Properties dialog box opens with the
most commonly used settings for the selected plot displayed.

To display the settings available in another group:
» Click the Parameter Group value box and select the group from the list.

Farameter Group [l ll

Common
Behavior
Scaling
x-Axis Setup
r-Axis Setup
Appearence
Margins
Colors

Source and Reference Epoch Settings

When settings, such as Source Name, must be set using the name of an event a Lookup button _I
is located to the right of the value box. Clicking the Lookup button opens an Event Selection
window.
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EVENT: @Local b4_060703 Block-1._.

EviD | EvType | DForm | nSize |Fs | First |
F Swap Strobes  Double 1 0 Q0:00:00
“Flec Streamn  Short 256 B2d 00000
FFreq sfrobe+  Double 1 1 00000
F Lend Strabes  Doubla 1 0 0:00:00
F S10n Strobes  Double 1 I 0:00:00
4 Spik Snip Float 30 244140 Q000
R Strobe- Double 1 1] 00:00:00

cocs

In the Event Selection window, a list of available events in the current block is displayed. Events
are organized in rows. The EvID (event ID) corresponds to the OpenWorkbench Store name or
Tank Code (for secondary tags). The event ID is preceded by an icon to indicate the type of event,

such as snippet or continuous waveform. Epoch events are marked with the F Epoch icon.

File Menu

New

Clear All

Open

Save

Save As

Export Image
of the Active
Plot

Export Data of
the Active Plot
Recent Files
List

Exit

Menus and Toolbars

Opens a new OpenExplorer file.

Deletes all plots, controls, and filters. Also clears the data
selection.

Opens the Open dialog box so that an existing OpenExplorer file
can be opened.

Saves the current OpenExplorer file (*.xpr) with the current name.
If the file has not previously been saved, the Save As dialog box
opens so that the file can be named.

Opens the Save As dialog box so that the OpenExplorer file can be
saved with a new name and the .xpr file extension.

Opens the Export Plot Image dialog box to allow exporting of the
active plot. The active plot is the plot with a light blue title bar.

Opens the Export Plot Data dialog box to allow exporting data
from the active plot. The active plot is the plot with a light blue
title bar.

The third section of the File menu lists recently used files.
Clicking a file name opens the file.

Closes the OpenExplorer application.
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View Menu
Toolbar Toggles display of Toolbar.
Status Bar Toggles display of Status Bar.
Tank Navigator Toggles display of Tank Navigator.
Control Panel Toggles display of Control Panel.

Control Panel Menu

Track Animates plots with tracked data (that is, the data most recently

Recording acquired to the tank) while acquisition is ongoing.

Refresh Plot If Auto Refresh Plot is toggled off, this command will refresh the
plots, applying any changes in the filters or data selection.

Auto Refresh Toggles on/off automatic plot refreshing after each change to filters

Plot or data selection.

Auto Plot In track mode, when a new block starts automatically adjust the

New Block plots to read from the new block

Add New Opens a Control Configuration dialog box so that a new control can

Control be added. This method requires the user to create filters manually.

The preferred method is to drag an event to the control panel.

Add XY Axis Opens the XY Axis Configuration Control dialog box allowing users
Control to create an XY matrix based on a single event.

Preferences Menu

Dynamic When toggled on, plot displays will dynamically update whenever a

Add Trace query is in progress. When disabled, any trace plots will not update
until the query has been fully computed. This option is useful for
large datasets in which access time for a query is important.

Respect When this is toggled on and an Adjust Epoch control is added, the

Offset duration of the Epoch will define the time axis of any plots. That is,

Epoch data that falls outside the duration of the offset epoch will not be
plotted.

Processor Allows the user to determine how the display refresh is prioritized.

Usage Choices are high, normal, and low.
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New

Open

Save
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Stop
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Workspace Basics

Opens a new OpenExplorer file.

Opens the Open dialog box so that an existing
OpenExplorer file can be opened.

Saves the current OpenExplorer (*.xpr) file with the
current name. If the file has not previously been saved
the Save As dialog box opens so that the file can be
named.

If Auto Refresh Plot is toggled off, this command will
refresh the plots, applying any changes in the filters or
data selection.

If in Track Mode, Stop turns tracking off.

Animates plots using the most recently acquired data as
it is being acquired.

Deletes all plots, controls, and filters. Also clears the
data selection.
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Selecting Data

Before data can be plotted, the tank and block containing the data must be selected using the Tank
Navigator window. The window is divided into three interdependent areas: TANK, BLOCK, and
EVENT. Clicking an object in any area selects the objects and updates dependent areas.

; Tarik Mavigat -
Dragging Events Dot heteany &
TAME:
The Event list allows the user to configure the plots and filters quickly and B 143_090903 | =
easily. Bh3_091103
B h3_091203
There are three ways that events can be used: B hd4_0R0G03
» Dragging an event to the plot area generates a plot using that event data. & M4_0E0703
» Dragging an Epoch, Channel, or Sort event to the XY Control in the gmj—ggl ggg T
Control Panel defines a plot axis and allows the user to filter data based T lI
on that event. b fitrade
» Dragging an Epoch or Standard event to an empty area of the Control BLOCK:
Panel generates a new filter that will be applied to the data being plotted. & Block-7 :I
When an event is dropped into a plot or control, OpenExplorer automatically 9 Block-8
launches the appropriate configuration dialogs. 9 Block-9
& Block-10
: & Block-11
Dragging New Data to the Plot Area s
) _ & Block-13
After a plot has been configured, users can select the tank and block in the @ Elock-14 =

Tank Navigator then drag the block to the plot to view new data using the
existing plot. Keep in mind that the selected tank and block must include the

events used to generate and configure the plot and filters. SLENT =
By default, all controls are configured to automatically synchronize with the i EE;ED
plotted data set. This means that when new data is dragged to the plot, the =6
control values (including x and y axes) will automatically be updated to reflect F Freqg
the values available in the new data set. Flevl
F St0n
For example:
A filter is created using the event Levl and the values for Levl are 2, 3, and 4
in the current data set. New data is dragged to the plot. The new data includes i1 CHAMN
the event Levl but the values for Levl are 3, 4, and 5. If the control is & SORT

synchronized to the plot, the filter values are automatically changed from 2, 3,
and 4 to 3, 4, and 5.

Event Types

The EVENTS list in the Tank Navigator includes standard events and user
defined events.
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Standard Events
The list will always include three standard events, TIME, CHAN, and SORT. These events are
automatically included in every block.

TIME: timestamp
2 CHAN: acquisition channel number

T{:— SORT: sort code (if sort code is not assigned this value is set to 0)

If a sortID has been previously generated in OpenSorter, you may use it as a filter control. See
Adding a SortID Filter for more information, page 72.

These events cannot be plotted. Dragging them to the plot area will generate an error message. The
TIME event cannot be used for the x or y axis.

Stores (User Defined)
The remaining events are events that were defined as Stores in the OpenWorkbench acquisition
configuration.
Possible event types include:

e Snippets
% Data Streams

A Scalars (Not an Epoch/Strobed Event)

F Scalar (Epoch)
All Store events can be plotted but only Epoch or Standard events can be used to create filters.
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Creating Plots

About Plotting

OpenExplorer plots display the selected tank data after user-defined filters have been applied.
Because filters can be applied and modified dynamically using TTank’s powerful data sorting
algorithms, OpenExplorer plots allow for dynamic analysis of stored data. When analysis is

complete the plot can also be used to export data subsets or images.

Creating a Plot

Before a plot can be created the data must be selected using the Tank Navigator.

To create a plot:

1.

2.

Drag the desired event to the plot area.
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A window will open allowing you to select the desired plot type.

55



OpenExplorer User's Guide
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Only plot types that are valid for the data will be displayed.

3. The plot will be generated using default values for properties such as appearance and
behavior. If a property (such as reference epoch) must be defined before the plot can be
displayed, the setup properties dialog box will open automatically.

Note: all data will be plotted in a single cell until the X and Y axes are configured.

Configuring the X and Y Axes

The XY Axis control is a special type of filter that is always included in the Control Panel;
however, users must configure this control by assigning a standard or stored scalar event for each
axis.

To define the x or y axis:
1. Drag the desired event to the [X] or [Y] bar in the Control Panel.
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2. A configuration window is opened. In the Control Configuration window, you can
modify settings such as the display precision, text label, and values to be included. To
learn more about the configuration options see Using the Control Configuration Dialog
Box, page 81.

3. Click OK.

Using the X and Y Axes to Filter Data

The XY Axis control is automatically configured as a multi-select filter. This gives the user a great
deal of control over exactly what data is displayed. Using the control, users can select specific
values to include or exclude in the XY Axis configuration, view a specific range of values, group
values in linear or logarithmic bins, or create custom groupings using logical operators in text
based filters. Always keep in mind that the multi-select control type is limited to 100
selections. If the desired event includes more than 100 values, by default, the first 100 values
will be used.

Creating the XY Grid Using a Single Event

A single event can be split across the x and y axes. CHAN, for example, is a standard event that
stores the acquisition channel number associated with each event in the tank. Chan can be split
across the x and y axes to represent electrode array geometry. This can be accomplished by
dragging the event to the border between [X] and [Y] or using the Add XY Axis Control
command on the Control Panel menu.
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The XY Axis Configuration dialog box provides additional control over the arrangement of
values. In the XY Axis Configuration dialog box you can type a label for the x and y axes and
select the event from the Primary drop-down menu. A spreadsheet-like grid is automatically
generated based on the selected event. The cell values can be edited by typing directly in the cells,
however, no error checking is provided. The user must ensure that a valid value is entered.

XYAHIs Configuration
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Note: this dialog box is available from the Add XY Control command on the Control Panel menu.

The grid geometry can be changed in the Auto Fill Configuration, which is available from the
Auto Fill button.
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To change the number of rows or columns, type the new value in the corresponding box and click
OK.

Working with Plots

The plot area allows the researcher to visualize trends and relationships in a data set by displaying
the selected data in a user specified plot type. The plot area provides flexible display tools and a
variety of customization options to meet the researcher’s needs. Users can modify the properties of
the current plot, divide the plot area to view the data using multiple plot types, or even launch new
windows to examine the data in a particular cell more closely. This level of customization

provides the researcher with a flexible canvas for data exploration and display.

The Display Area

The data set and any filters applied are displayed along the top edge of the plot area and responses
are grouped into cells according to the user defined x and y axes. The exact x and y values for a
particular cell are displayed when the user hovers the pointer over the cell. Most plot types also
support the use of a cursor within a cell.
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Plot Scaling

Plots can be scaled manually or using an auto scale feature.

» To scale a plot manually, hold down the shift key and drag the pointer up or down to
adjust the plot scale.

There are three auto scale settings:
None: auto scale is turned off.

Active: the scale of the plot is automatically adjusted to ensure all values can be shown
on the plot

Smart: the scale of the plot is automatically adjusted to ensure values can be shown on
the plot only during the first 3 seconds.

These settings are available in the plot setup properties dialog box (see below). The default setting
varies across plot types.
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Modifying Plots Properties

Many aspects of the plot’s appearance, such as axis labels, fonts, plot line width, margins, and
colors are part of the plot’s setup properties.

» To modify a plot’s properties, double-click the plot area.

This opens the setup properties dialog box, which contains all of the customizable settings for a
selected plot.

Reversing the Axis

After a plot has been configured with the desired data and filtering properties, users can change
the order (ascending or descending) of values along the x or y axis.

» To reverse the order of values, right-click the plot and select X Axis Reversed or Y Axis
Reversed on the shortcut menu.

Changing Plot Types Dynamically

After a plot has been configured with the desired data and filtering properties, users can change
the plot type quickly and easily.

» To change the plot type, right-click the plot and select a new plot type from the shortcut
menu.

Subdividing the Plot Area

OpenExplorer is not limited to displaying a single data plot. Users who want to view the same data
in several different types of plots at the same time or view several different data events plotted at
the same time can subdivide the plot area. The plot area can be divided by dragging the small pane
divider bars found at the top right or bottom left corners.

Users can drag a data event from the event list to fill the newly created plot area. While the event
and plot type can be different in each plot area, the x and y axes selections and all filters are
applied to all plots.
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Plot Types

OpenExplorer includes eight customizable plot types:
Note: not all plot types can be used with all types of data.

Activity

Activity plots are used to view the amount of spike (or other) activity occurring. Activity plots
make it easy to view spike counts or to compare spike rates between acquisition channels. Users
can define the minimum and maximum value to be displayed and assign a color to minimum and
maximum. As the plot is animated the color of an activity cell varies in intensity across a range
corresponding to the minimum and maximum defined values.

Piled

Pile plots are designed to visualize small data buffers (<500) for quick recognition of differences
in waveform properties. Pile plots are commonly used when extracellular recordings from neurons
are examined to separate out single-unit activity. Users can use pile plots to view time stamped
buffers, called snippets, or synchronized buffers. Waveforms are layered over one another and
centered along the x-axis. As the buffers pile up, differences in the shape of the waveforms can
easily be distinguished.
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Histogram

Histograms use time stamped values from a variety of data stores for graphic presentation. The
most common of these are snippets, but lists and even scalars can be included as long as a time
stamp is part of the acquired value. Users can set up the bin size (size of time divisions for sorting
the time stamps) and the parameters for refreshing the plot.

XY

XY plots provide a useful means of looking at changes in two continuously varying values. The y-
axis and the x-axis, within each cell of the larger plot, are selected from available data events. The
XY plot can be used to plot positional information such as XY coordinates for an animal moving
in a tank or it can be used to plot data from an eye or head tracker.

Feature

Feature plots compare two waveform properties, such as the first and second peak voltages of two
candidate spikes. They are ideal for determining how many unique waveforms are present in a
signal. X-axis and y-axis features can be selected from a drop down list in the setup properties
dialog box.

In OpenExplorer the feature plot has been designed for examining patterns of spike waveforms.
The plot works best when viewing snippet data. Although other waveforms can be viewed,
plotting complex waveforms with many points will require intensive amounts of computer time.

Scroll

Scroll plots provide a useful means of looking at continuous data. Data is presented in segments
called scrolls. Looking at one scroll after another gives an effect similar to an oscilloscope or
EKG. Within each scroll plot cell the y-axis is voltage and the X-axis is the record size.

Chart

Chart plots are an excellent way of graphing time stamped waveform data such as spike snippets.
The chart plot shows the snippet waveform and its exact position in the block of data. Within each
cell the y-axis is voltage and the x-axis is time in seconds. When the scale of the x-axis is
contracted, the position of a snippet along the x-axis clearly identifies when in time the snippets
occurred and patterns of occurrence over time are emphasized. As the scale of the x-axis is
expanded, the shape of the waveform becomes more visible.

Data Table

The Data Table displays data in a tabular format and provides a variety of tools and export
features unique to this plot type. Data can be cut and pasted to other applications, exported in a
text format, or further filtered. The Data Table also provides Find and Mark features to make it
easier to work with large data sets in this format.

Exploring a Cell
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An OpenExplorer plot is generated by creating a cell for each X and Y value along the axes. In an
activity plot each cell contains a simple count of spikes for that XY coordinate. Other plot types
display, in effect, a plot within a plot. When the histogram plot type is selected, for example, each
cell contains a histogram of the values at that XY coordinate. The number of cells depends upon
the number of X and Y values. Whether your plot contains a single cell or many cells,
OpenExplorer enables you to further explore the data in each cell.
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Using a Cursor

Within a cell, a cursor can be implemented by holding down the control key and moving the
pointer across the waveform or histogram. The X and Y coordinates will be displayed in the status
bar along the bottom edge of the OpenExplorer window.
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Opening a Cell in a New Window

When a multi-cellular plot contains many cells the individual cells become too small to give
anything but an overview of the response over the stimulus set. To view the data in each cell in
more detail, users can plot the contents of an individual cell in a new window. Multiple new
windows can be opened. This allows you to compare a single cell using multiple plot types or to
compare multiple cells. Each window is labeled with data source and filtering information.

To open a cell in a new window:

» Right-click the cell and click View cell picture in a new window on the shortcut menu.

Viewing a Different Cell in the New Window

The new window will display data from the currently selected cell. The plot type in the new
window can be changed from a shortcut (right-click) menu.

To explore the data in a different cell:

»  Click the new cell in the main plot. The new window will be updated with the data from
the newly selected cell.

Note: changes to the main plot, such as new or different filters, are not reflected in the new
window. To update the window, click the cell again.

Freezing a Cell Window

To lock the new window to the current data:
» Right-click the new window and click Freeze plot on the shortcut menu.

The new window will be frozen or latched to the current data. Clicking a new cell will have no
effect.
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About Filtering

OpenExplorer’s feature rich, interactive Control Panel makes it possible to explore the

relationships between recorded data, stimulus parameters, and other defined events dynamically.

Stored variable events are selected from the Tank Navigator then added to the Control Panel to
configure the x and y axes and implement data filters. The Control Panel taps into the powerful
data sorting capabilities provided by the TTank data server, allowing users to sort through

complex data sets quickly.

Note: before configuring the x and y axes or implementing filters, the data event to be plotted

should be defined. See Creating a Plot, page 55.

Configuring the X and Y Axes

The XY Axis control is a special type of filter that is always included in the Control Panel;

however, users must configure this control by assigning a standard or stored scalar event for each

axis.

To define the x or y axis:

1. Drag the desired event to the [X] or [Y] bar in the Control Panel.

2.
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learn more about the configuration options see Using the Control Configuration Dialog
Box, page 81.

3. Click OK.

Using the X and Y Axes to Filter Data

The XY Axis control is automatically configured as a multi-select filter. This gives the user a great
deal of control over exactly what data is displayed. Using the control, users can select specific
values to include or exclude in the XY Axis configuration, view a specific range of values, group
values in linear or logarithmic bins, or create custom groupings using logical operators in text
based filters. Always keep in mind that the multi-select control type is limited to 100
selections. If the desired event includes more than 100 values, by default, the first 100 values
will be used.

Creating the XY Grid Using a Single Event

A single event can be split across the x and y axes. CHAN, for example, is a standard event that
stores the acquisition channel number associated with each event in the tank. Chan can be split
across the x and y axes to represent electrode array geometry. This can be accomplished by
dragging the event to the border between [X] and [Y] or using the Add XY Axis Control
command on the Control Panel menu.
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The XY Axis Configuration dialog box provides additional control over the arrangement of
values. In the XY Axis Configuration dialog box you can type a label for the x and y axes and
select the event from the Primary drop-down menu. A spreadsheet-like grid is automatically
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generated based on the selected event. The cell values can be edited by typing directly in the cells,
however, no error checking is provided. The user must ensure that a valid value is entered.

XYAxis Configuration
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Note: this dialog box is available from the Add XY Control command on the Control Panel menu.

The grid geometry can be changed in the Auto Fill Configuration, which is available from the
Auto Fill button.
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To change the number of rows or columns:
» Type the new value in the corresponding box and click OK.

Adding Filters

OpenExplorer makes it easy to create complex filtering quickly and dynamically. Filter controls
can be added by dragging an event from the Event list to the Control Panel. Each new filter is
added (AND logic) to the existing filters. Filter information is displayed below the plot title in the
plot area.

To add a filter:
1. Drag the desired event to the Control Panel.

2. Inthe Control Configuration window, you can modify settings such as the control type
and values to be included. Begin by selecting one of four possible control types:

» Multi Select Filters
»  Step Slider Filters
» Continuous Filters
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» Adjust Epoch Filters.

3. Next, modify the configuration settings as needed. To learn more about the configuration
options see Using the Control Configuration Dialog Box, page 81.

4. Click OK.

After a filter control has been created, a shortcut (right-click) menu is available with options to
delete or configure (modify) the control.

Multi Select Filters
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The multi-select option allows users to add controls in the form of a sorted list of values. For
example, when a stimulus frequency epoch event is added as a multi-select control it appears as
sorted selection bar with each selection box representing a stimulus frequency value. When the
default control configuration is used each value is represented by a single block (up to 100
selections) and the user can select or exclude individual values in this list. Excluding a value will
result in the elimination of the events that occurred at that epoch value from the plot. The user can
also define the filter in more detail in the Control Configuration dialog box. This achieves
additional and highly specific filtering.

The Control Configuration opens automatically when a control is added. It can be reopened from a
shortcut (right-click) menu. This menu can also be used to enable/disable, or remove a control.
The control can also be enabled or disabled using the check box to the left of the control selection
bar.
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The XY Axis Control

The XY Axis Control is a special control that comprises two multi select filters. When dragging
events, keep in mind that the Multi Select filter is limited to 100 selections. This means that the
plot axis will be configured to display only the first 100 values when the default configuration
settings (one value per selection box) are used. Users can select a different range of values or
change the bin size (values represented by each selection box) to ensure that all desired values are
included in the plot.

Viewing the Values

The Control Panel is a sub-window that can be resized to by the user. The controls in the Control
Panel are automatically resized to fit the available space. If there are more selection values that
can be displayed scrolling arrows are added to the control to allow the user to scroll right or left
along the selection bar.
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The Control Configuration dialog box enables the user to modify the control label, set selection
box label precision, or display value units (such as K, M, p ...).
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Filtering Values Using the Selection Bar

To remove responses for a particular value from the plot display, click the corresponding value on
the selection bar. Multiple values can be selected for filtering. Values that have been removed are
darkened to indicate that they are no longer displayed with the data.
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Step Slider Filters

The step-slide option allows the user to add controls in the form of a sorted list of values. The
values are arranged on a slider, which can be stepped through one by one, either manually or
automatically via a Play button. This is especially useful for viewing the data at single values of
the event. Although, it could be used to view the response of a cell at every value of, say
frequency, it is frequently used to view the data on each channel. It could also be used to view the
response of each individual unit by adding the slider control using the sort code event. The user
can also define the filter in more detail or change animation settings (such as animation speed or
looping) in the Control Configuration dialog box. The Control Configuration opens automatically
when a control is added. It can be reopened from a shortcut (right-click) menu. This menu can also
be used to enable/disable, or remove a control. The control can also be enabled or disabled using
the check box to the left of the control selection bar.

Play Through Selections
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Control Enabled Click or Drag Slider
to Select a New Value

The Step Slider is limited to 100 slider positions. By default, the first 100 values are used. Users
can select a different range of values or change the bin size (values represented by each slide
position) in the Control Configuration dialog box.

Viewing the Values

The Control Panel is a sub-window that can be resized to by the user. The controls in the Control
Panel are automatically resized to fit the available space. If there are more selection values that
can be displayed, scrolling arrows are added to the control to allow the user to scroll right or left
along the control bar.
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The Control Configuration dialog box enables the user to modify the control label, set selection
box label precision, or display value units (such as K, M, p ...).

Continuous Filters
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Adding a continuous control results in a continuous scale with all the values (up to 500) of the
event in ascending order. The user has control over two values — start and length. A blue
arrowhead on the continuous scale represents the start value and the length is denoted by a yellow
bar. The starting value can also be specified by clicking the arrowhead and dragging the mouse.
The most common use of this type of control is to add Time as a continuous control. Data can be
viewed in chunks of time defined by the start and duration values. A play button is also provided
to allow viewing the data in successive chunks of time on the continuous timeline. Thus,
continuous controls allow the user to play through all values in an animated plot. This is
particularly useful when studying the effects of fatigue and boredom on the response of the cell.
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The user can also define the filter in more detail or change animation settings (such as animation
speed or looping) in the Control Configuration dialog box. The Control Configuration opens
automatically when a control is added. It can be reopened from a shortcut (right-click) menu. This
menu can also be used to enable/disable, or remove a control. The control can also be enabled or
disabled using the check box to the left of the control bar.

Adjust Epoch Filters
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The Adjust Epoch control is used to build a time referenced epoch filter, that is a filter based on
(a) offset from the onset of the epoch and (b) duration. On creating this type of control, you will
see the epoch event in the control area with two vertical bars that can be moved along the
horizontal axis. The vertical bars can be dragged manually to specify offset and duration values.
When this filter is enabled, only those values or data that fall within the bounds of this filter will
be displayed. This feature is useful when you need to view data with respect to a certain event,
such as stimulus. It is particularly useful for viewing pre, peri, or post-stimulus histograms.
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A shortcut (right-click) menu can be used to enable/disable, or remove a control. The control can
also be enabled or disabled using the check box to the left of the control bar. The Adjust Epoch
control can only be selected when the event is initially dragged to the control panel. After it has
been added, the standard Control Configuration dialog box is no longer available. Double-clicking
the epoch will result in a window where you can specify the offset and the duration precisely.

Ston 4
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Changing the Bin Size

In OpenExplorer Bin Size is closely tied to the Auto Fill feature for control configuration. The
Auto Fill feature provides several options for setting bin size or users can choose to turn Auto Fill
off and create bins manually in the control configuration spreadsheet. Bin size can be set when the
control is added or modified later.

To set the bin size:

1. Open the Control Configuration Dialog either by dragging an Event to the Control Panel
or by double-clicking an existing control.

2. Click the Auto Fill Options button.

The Auto Fill Options dialog box opens, allowing you to determine how the control
configuration spreadsheet will be filled.

a. If desired, set a range in the Data Source area of the dialog to change the range
of values used to fill the spreadsheet.

b. Select an Auto Fill Method:

Note: each method can only create a number of bins equal to or less than the
maximum number of values supported by the control.

i. None. - This will allow you to edit the filter criteria manually in the
control configuration spreadsheet.

ii. Fill with multiple values. - This will create bins with one value in each
bin.
iii. Fill with linear bins. - Define a bin size in the box to the right.
iv. Fill with logarithmic bins. - Define a bin size in the box to the right.
c. Click OK, to close the Auto Fill Options.
3. Click OK, to close the Control Configuration dialog.
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Adding Sort Code Filters

OpenExplorer provides an Event labeled SORT which can be used to create a sort code filter
control. Sort code filters may be initialized using a SortID (a set of sort codes that are defined for a
block of data) or customized by manually entering a specified range of sort code values.

For all data sets, sort codes assigned during acquisition (online) are saved to the default SortID,
TankSort. Sort codes can also be assigned offline using OpenSorter and saved to user defined
SortIDs. Data sets can be sorted any number of times, resulting in sort codes stored to multiple
SortIDs for each data set.

To create a SortlD based Sort Code Filter:
1. Drag the event labeled SORT to the Control Panel.
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Note: dragging the SORT event to the X or Y axes will enable only the Multi Select
control type in the Control Configuration dialog box. Dragging the SORT event below
the X or Y axes allows different filter controls to be created such as the Step Slider or
Continuous filter types.

Click the Auto Fill Options button.
Click the Using detect sortcode from SortlID radio button.
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Auto Fill Sort Code Filter

¥ |sing detect sortcode From SortlD:

" Generate sub range of sort code:

™ Include unsorted event

anksart

(This method may or may not det TankSort

sorkl

sorkd

™ Include outlier event

o]

Note: OpenExplorer searches through the first 1000 events in the data set for sort codes
when a SortID is used to auto fill the sort code range. If your data includes sort codes that
appear only after the first 1000 events you can create a custom sort code filter instead.

Select the desired SortID from the drop
Click OK.

The sort code range is auto filled according to the selected SortID.

-down menu.

E A B < |
A~ |
i 1 Lakel Fiters. MainEpoc: SORT |
: MmO Max3 Bin |
1
1 1
! 2 0 SORT=0 !
| |
1 1
1 1
! 3 3 SORT=3 !
| |
1 1
1
: 4 31 SORT=31 :
| |
1 1
| 5 |
1 1
1 1
1 1
1 P 1
| B |
1 1
1 1
1 1
1 1
1 T 1
1 1
1 1
1 1
1 1
| g |
1 1
1 1
1 1
1 1
| g |
1 1
P N N 1 !

Click OK to accept the auto fill options and create the SORT control.

sorT M a 3

3
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8. The Generate sub range of sort code option can also be used to auto fill any sort codes
of your choice. This option is useful for large data sets (>1000 events) and can be
configured to include any range of sort codes manually.

To create a Custom Sort Code Filter:
1. Drag the event labeled SORT to the Control Panel.
2. Click the Auto Fill Options button.
3. Click the Generate sub range of sort code radio button.

Auto Fill Sort Code Filter x|

" Using detect sorkcode From SorkID: I TankSort j

(This method may or may not detect: all available sort code For the event)

¥ Gemerate sub range of sork code:  Min I 1 Max I?

V Include unsorted evertt W Include outlier event

| Ik I Cancel

4. Enter the desired range (1 to 30) of sort code values.

Note: any values entered here may later be removed, so if a unique arrangement of sort
codes (e.g. 1, 3, 5, 10) is required select a range that encompasses all the desired values.

If needed, you may include the reserved sort codes of 0 (unsorted) and 31 (outliers) by
checking either of the check boxes available.

Click OK.

The sort code range is auto filled according to the selected range and any selected
checkbox options.
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1

1

i 1 Label Fitters. MainEpoc: SORT
: hlim: 0 M3l Bincl
1

: 2 0 SORT=0
:

1

1

! 3 1 SORT=
1

:

1

: 4 2 SORT=2
:

1

: 5 3 SORT=3
1

:

1

: 6 4 SORT=4
1

:

1

: 7 5 SORT=5
1

:

i g B SORT=6
:

1

: g 7 SORT=7
:

1

1

! 10 3 SORT=3
1

L e

— =il

Sort codes may be removed by selecting them from the table and pressing the Delete key.

Delete any unnecessary sort codes and click OK to accept the auto fill options and create

the SORT control.

sorT M 2

A

Using the SORT Control

Once a SORT control is added the sort codes associated with your filter can be enabled/disabled.

sorT ™ 1

1

2

A shortcut (right-click) menu can be used to enable/disable, configure, or remove a control. The
control can also be enabled or disabled using the check box to the left of the control bar. Each box
to the right of the checkbox represents a sort code.

sort 7

The boxes are used to enable/disable a sort code and will show/hide any snippets that are

associated with that sort code. The picture above will filter out any snippets that have a sort code

of O or 2.
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Entering Custom Filters in the Spreadsheet

76

Type IMuIti Select = I

—Auto Fill Filter Table

Ml Control Configuration
MWame I Siwphl —Animation

Speed Im
Overlap INone vl

Loop I

Auto Fill Options ... |

v synchronize with plots

—Label Options

OpenExplorer Auto Fill options provide several methods for automatically generating filter
values. However, users can choose to turn Auto Fill off and create the filter criteria manually in
the control configuration spreadsheet.

To create custom filters using the configuration spreadsheet:

Open the Control Configuration Dialog either by dragging an Event to the Control Panel
or by double-clicking an existing control.

DataSets: Units INUHB 'l
Local.c:\TDTVOpenEx) Tank:
Precision IU
A B
1 Label Filters. MainEpoc: Swpl
Mir0  Max:24  Birncd

2 a Swvphi=0
3 1 Swvpii=1
4 2 Swvphi=2
5 3 Swvphl=3

o

Config Auto Fill Options x|

If needed, select the control Type.
Click the Auto Fill Options button.

~Data Source

Select a sub range to fill the table

Min I -1 Maxl -1
Maximum range: fram 1000 to 5000

—auto Fill Method

" Fill with mutiple values

1 Fill with linear bins Bin

£ Fill with logarithmic bins Basel

—

Cancel |

The Auto Fill Options dialog box opens, allowing you to determine how the control
configuration spreadsheet will be filled.

Click None. This will allow you to edit the filter criteria manually in the control
configuration spreadsheet.
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Click OK to close the Auto Fill Options dialog.
Clear the Synchronize with plots check box.

The editable cells in the spreadsheet will be empty and are colored white. Click in a cell
to enter a value (such as Swep>=0 and Swep<100)

The header row contains the epoch name and min/max values for reference.

I Control Configuration

Mame I Swph
Type IMuIti Select ‘l

r—Auto Fill Filker Table

— animation

Speed Im
Overlap I Tone - l

Lomp I

Auto Fill Options ... |

™ synchronize with plots

- Label Options

X
Cancel |

DatasSets: Units I Mone 'l
Local.c:\ TDT\OpenEx Tanks
Precision I 0
A B =
1 Lakel Fiters. MainEpoc: Swpkl
min:0 Macz24  Binot \
2 0.7 Swiphl==0 and Swphl=g \
—
Header

51 815 Swph==8 and Swphl<16
4 16-24 Swwephl==16 and SWpN=24|

s

8. After you have entered all of the desired filter criteria, click OK.

Swpld v |

0|

Adding Filters in the Control Panel Text Box

The control panel text entry box is provided to enable users to quickly apply filters through text
entry. This is helpful when a quick arbitrary filter is needed (such as frequencies between 25 kHz
and 35 kHz) or when the complex filter logic required can be implemented more quickly using
text. The text entry box supports standard logical operators, such as: =, <, >, and, or, not. When
text entry is used with controls, the text entry is treated as if it were a control; that is, all logic
within the control is completed and the resulting filter is ANDed to other controls.

77



OpenExplorer User's Guide
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Text Entry Control

>

Freq>0000 and Freq<35000

Text Filters in the Data Table

DataTable Query Conditions are provided to enable users to quickly apply filters through text
entry. This is helpful when a quick arbitrary filter is needed (such as time Stamp values between 5
and 40) or when the complex filter logic required can be implemented more quickly using text.
The Filter Conditions box supports standard logical operators, such as: =, <, >, and, or, not.

To create a DataTable text filter:

1. Click the Text Filter Conditions Box and type the desired conditions.

2. Click Enter.

Time = 5 and Time = 40

Enabling or Disabling Filters

After filters have been added they can be disabled by clearing the control’s check box or using a
shortcut (right-click) menu. Clicking the check box again will enable the control.

e O lb|4l|n.unn 0.0

n.a0z2

0.004 {0,008

0016

0.032

[.0E4..

Control Enabled
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Finding Values in the Data Table

Depending on the filtering implemented and the data gathered, the Data Table might include many
values or only a few. When the researcher is interested in a particular value or set of values, the
Find feature can be used to quickly find or mark those values of interest.

To open the Find dialog box:

> Click the #4 Find icon on the Data Table's toolbar.

Find =
~Search Find Mext |
¢ Find What: | -

E & Close |
Gareater Than: I 15
Less than: I 20
In Calumn: I Time j

Search
Settings in the Search area can be used to define the search criteria.

Find What: Click the radio button and type a value in the text box to define an exact
value to match.

Find Range: Click the radio button and type value in the Greater Than and Less Than
text boxes to define a range of values to be matched.

In Column

This drop down menu is used to specify a particular column to search. This eliminates potential
undesirable matches, such as the inclusion of matches based on ID number when the values of
interest are a range of time stamp values. Select a column from the list or select Any to find the
value(s) in any column.

Find Next

Click the Find Next button to locate the next value that matches your search criteria. This button
can be used with a Find What or Find Range search. Each time the button is clicked and a value is
found, the value is highlighted. The last found value will continue to be highlighted even after the
Find next button is closed. To ensure that you will be able to identify matching values searching
through the data, use the Mark All feature.

Mark All

Click the Mark All button to mark all values that match the search criteria. These items are marked
blue and remain colored until the Mark All button is used again or until the marks are cleared.
Mark All can be used with Find What or Find Range.
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Clearing the Marks

Marks can be cleared by clicking the Remove Selected Marks on the Data Table shortcut (right-

click) menu.

' 15.1437721252

15.2260607481
15.3227673769
15.3244466782
15.3260031939
153270272017
15.3288294077
15.3354649544
15.6243149042
15.6256666183
156277145147
15.6315238476
15.828623414

15.8364057541
15.8486118317
15.936675787

15.954b573162

I
L T S T -~

£.657g3e-006
-6.6409e-005

Delete Table

Select &l
Copy

Remaovy

Expork Craka

Pile

Scroll
Hiskograrm
Y
Feature
hart



Control Configuration Reference

Control Configuration Dialog Box

Name: type a text label for the control. If configuring an X or y axis, this label will also be used on
the plot.

Type: select a control type: multi-select, step slider, continuous, or adjust epoch. Adjust epoch is
only available when the control is added to the control panel.

Auto Fill Filter Table

Auto Fill Options: launches the Configure Auto Fill Options dialog allowing users to
define a range of values and to control how values are filled in the spreadsheet.

Synchronize with plots: configures the control to automatically use whatever values are
available for the defined event name in the active data set.

Datasets: displays the current data set including: path, tank, and block name.
Animation

Settings in this group are only available when the continuous or step slider control types are
selected. These controls allow the user to view an animated playback of data acquisition.

Speed: select the speed at which data will be animated in the plot: slowest, slower, slow,
normal, fast, faster, or fastest.

Overlap: select a percentage of the duration to overlap. For example: if the duration is
100, the initial starting point is 0, and the overlap is set at 10%; then the second segment
displayed in the animation sequence will start at 90 (rather than starting at 100 if overlap
is set to None).

Loop: select the check box to loop data animation. When all data has been displayed the
animation starts over from the beginning.

Label Options

Units: select from common unit labels. This setting does not affect the data. It only
affects the appearance of the control, making it easier to read and evaluate the analysis
interface.

Precision: type a value to set the number of decimal places to display.
Spreadsheet

Row 1: header information

Rows 2+: filter data

Column a: text label for criteria

Column b: filter criteria

The spreadsheet increases the flexibility of the control configuration. The user can quickly include
or remove values from the data set by selecting rows or enter arbitrary filter criteria.

Selecting Rows

Select rows by clicking row headers. Use Shift+Click to select adjacent rows and
Ctrl+Click to select non-adjacent rows.

Select all/Clear all
Select or clear all using the select all button in the top left corner of the spreadsheet.

81



OpenExplorer User's Guide

Entering Custom Values

Custom labels or criteria can be entered by typing in a cell when the AutoFill option has
been turned off.

Configure Auto Fill Options Dialog Box

82

Available from the Auto Fill Options button in the Control Configuration Dialog Box, this dialog
box allows users to define a range of values and to control how values are filled in the
configuration spreadsheet.

Data Source
Type values in the Min or Max boxes to set a range.

Min: enter a minimum value for the range of filter criteria. Use —1 to use the minimum
value present in the data set.

Max: enter a maximum value for the range of filter criteria. Use —1 to use the maximum
value in the data set.

Minimum range: displays the range of the data found in the current data set.
Auto Fill Method
Click a radio button to choose one of the available auto fill methods.

None: turns auto fill off, allowing user to manually type filter criteria in the filter
spreadsheet.

Fill with multiple values: fills the filter criteria spreadsheet with values from the data set
using the defined range. The maximum number of values that can be used is 100 for
multi-select controls or 500 for continuous and step slider controls.

Fill with linear bins: groups criteria values in a linear fashion by the number entered in
the Bin box.

Fill with logarithmic bins: groups criteria values in logarithmic fashion according to the
value selected in the Base box.



Animating Plots

OpenExplorer enables the user to animate data using the Continuous or Step Slider controls. Each
of these controls includes a play button which allows the user to view the data as a series of
filtered data sets. Depending on the control configuration, users might view data as it was acquired
over time, step through all data on each channel in turn, or view responses to a sequence of
stimulus events. Controls that are intended for animation only can be quickly disabled while the
researcher explores snap shots of the data using other filters.

Continuous Control

100 Ly I ™ ol ool
[
e M EI 50 0 79 157 236 314

Step Slider Control

1
cHan ™ ﬂ 1]

Settings to control animation speed and looping are available through each control's Configuration
Control dialog box.
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Exporting Data and Graphics

About Data Export

OpenExplorer provides several methods for exporting data and graphics.

>

>
>
>

Exporting Data to CSV Format
Exporting Data to TXT Format
Cut and Paste OpenExplorer Data
Exporting Graphics

Exporting Data to CSV Format

CSV files, sometimes referred to as flat files, contain values as a series of ASCII text lines.
Typically, each line represents a row (or data record) and column values (or data points) are
separated by a comma. In the OpenExplorer export, the user can choose to use a comma, space, or
tab as the column delimiter. CSV files can easily be opened in Microsoft Excel.

OpenExplorer supports exporting data directly from the plot area to the common CSV format. The
data exported differs by plot type. For example, the activity plot export does not include any
waveform data. Instead, it includes only counts of responses in each plot cell. The pile plot export
includes the waveform data for each response in a plot cell. This export feature is available from
the plot area shortcut (right-click) menu.

To export plot data:

1.
2.
3.

Configure the plot and all filters.
Right-click the plot and click Export plot data on the shortcut menu.
Choose the desired export options.

Export plot data x|

¥ Include plot title

v Include cell kitle Cancel |

¥ Seperate plot data for each cell
[T Exclude empty cells

Colurmn delirmiter I Zaomma vI
File name: I CATDTYOpenEx\OpenExplorerintitled, csv Browse |

4. Enter or browse to a path and file name for the data file.

5.

Click OK.
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6. Open the file in software, such as Microsoft Excel, that supports the .CSV format.

I
I Ed Microsoft Excel - Untitled.csy

I
|
| | Fle Edt view Insert Format Tools Data Window Help Acrobat I
|
|

DEEEGRY $RBI - &= 445 0B 100% I

|| Arial 10 v BJ U EEIE %, BIEE _-
:|EE I
, Al ~| = | Tank M3 090903 :
I A B | ¢ | bp | E | F | & |
: 1_[Tank M3 baoao3 [
1| 2 |Block: Block-10 !
/| 3 |Event Spik :
1| 4 [Plat Name: ACTIVITY I
Il 5 |Query Conditions: None |
e I
: 7 |Y-Axisvi-FFreq=0  Freq=756EFreq=783¢ Freq=5811"Freq=8381 Freq=5863:1
| 8 |Levi=2.04¢ 0 4 4 5 2 5
il 8 |Levi=1.024 0 2 1 0 2 0,
1] 10 |Lewi=0.512 0 0 1 0 0 0,
I 11 |Levi=0.25¢ 0 0 0 0 1 0)
1112 |Lewi=0.12¢ 0 2 0 1 0 0l
113 |Levi=0.064 0 0 0 1 1 0l
1| 14 |Levi=0.032 0 0 0 3 4 1:
1| 15 |Levi=0.01€ 0 2 5 2 0 2,
1| 16 |Lewi=0.00¢ 0 0 1 0 1 3
I 17 |Lewi=0.004 0 1 0 2 0 30
: 18 | Levi=0.00z 0 3 1 0 1 21
df@ltevooor o 1 __ 3 ___1___2___0

Exporting Data to TXT Format
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Data stored in a txt format can be opened in or imported by a wide variety of analysis applications.
OpenExplorer supports exporting to this format from the Data Table. Like the export plot data
(csv format) method, this export feature allows the user to determine the delimiter to be used and
whether or not header data and/or event data is included in the export. This export method also
allows the user to decide if fields such as Channel, Sort Code, and TimeStamp will be included.

To export from the data table:
1. Configure all filters.

2. Click the |ﬂ| Export button on the Data Table toolbar. The Export Data Configuration
dialog box opens.
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Exporting Data and Graphics

Export Data Configuration il
Parameter Group (M1 01 j

File Hame

Delimiter [T ab H
Title | ¥
Channel | ¥
Sort Code | [V
TimeStamp | [V
Frequency | [
Event Data |

Cancel |

Click the _I Look-up button to the left of the File Name box, to open the Save As
dialog box.

Browse to the desired file location, enter a file name, and click Save.
Choose the desired export options.
Click OK.

Open the file in software, such as Notepad, that supports the .txt format or import the file
into the analysis software of your choice.

Ej exportdatatable.t=t - Notepad
fle Edt Format Hep

1

1

: i
frank: M3_090903 !
IBlock: 8lock-10

|Event: Spik |
1IPlot Name: DATATABLE

|Query Conditions: None :
1

il 0 1.63151872158  24414.0625 -5.2309e-005 -1.5183e-00%
1l 0 1.63328003883  24414.0625 -4, 4988e-005 -5.6086e-009
H il 0 1.63504123688  24414.0625 2.021e-005 2.5473e-005 ,
i1 0 1.63618814945  24414.0625 -6.95482-005 -4.45532-009
n 0 2.319237113 24414.0625 -4.3598e-006 -1.0772-006 ,
11 0 2.32460284233  24414.0625 1.2421e-005 2.6263e-005 !
n 0 2.33766913414  24414.0625 2.6612e-005 3.4126e-005 |
i1 0 2.34512388706  24414.0625 1.1198e-005 2.2172e-005 1
il 0 2.35446274281  24414.0625 2.5776e-005 2.993e-005
il Q 5.53095173836  24414.0625 -2.4166e-005 -1.2048e-004
i1 0 B.92940282822  24414.0625 -7.203e-006 3.2118e-006 |
il 0 9.01394426823  24414.0625 -5.4487e-006  1.0515e-005
i1 0 9.22599422932  24414.0625 -2.8683e-005 -1.2703=-009
i 0 9.22828805447 244140625 2. 3694e-005 8.5489e-006,
i1 0 9.2321382761  24414.0625 3.858e-006 1.3453e-005 !
Hl 0 9.23394048214  24414.0625 -2.5232e-005 2.3035e-006 ,
i1 0 9.62715649605  24414.0625 -2.2029e-005 -1.6509e-009
in 0 9.62928640842  24414.0625 -1.5797e-005 -2.,24972-005
11 0 13.1350528002  24414.0625 3.5316e-005 3.9534e-0051
n 0 13.8251878023  24414.0625 -4.9465e-005 -1.2238e-00
i) o ____ IS B3I0LRASERS 24414 RIS 5 _2ARDe-00% - _ 5 _27RSe=00%
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Cut and Paste OpenExplorer Data

The OpenExploer Data Table supports a quick and easy copy and paste function. This feature
allows users to select, copy, and paste data into a program such as Microsoft Excel. Pasted data
can be used to quickly create diagrams for further exploration of the data but does not include
header information.

Data Selection

Data must be selected by rows. Rows can be selected by clicking a row header. Use Shift+Click to
select adjacent rows and Ctrl+Click to select non-adjacent rows. To quickly select all rows, right-
click the data table and click Select All on the shortcut menu.

Copy Data

Selected data can be copied using the Copy button on the data table toolbar, from a shortcut menu,
or using a standard Ctrl+C key press combination.

Paste Data

After data has been selected and copied, simply open up the intended application and use its paste
method or the standard Ctrl+V key press combination.

Exporting Graphics
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OpenExplorer provides several methods of exporting plots for use in end user documents. Plots
can be copied to the Windows Clipboard or exported to a Windows metafile (.emf or .wmf). The
shortcut menu in the plot area provides a quick and easy copy and paste method while the File
menu export command gives users more control over the export process. Users can choose to copy
the image to the Windows Clipboard or export to a file. Users can also choose to include axis
labels, plot title, or to export in black and white mode.

To export a plot graphic using the shortcut menu:
1. Configure the plot and all filters.
2. Right-click the plot and click Copy plot picture to clipboard on the shortcut menu.

3. Switch to the destination software, such as Microsoft Word, Microsoft Paint, or Adobe
Photoshop.



Exporting Data and Graphics

4. Paste the image (Ctrl+V) into the destination document.
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DFEEE 8RY ‘RAT v - @EOBNSEYT v -0 [BW !

i
1
i
1
i
! -
i T ==
{ | Mormal w Times Mew Roman - 12 - nIH_EiI.“;::ﬁ{P EI-J’-A-,I
|
1 Lg...,...1...,...2...,...3.......4.......5.......
| I =
. o 13_D50803 - Block 10 - Spilkc ACTIVITY "
| I
1 1
| I
1 - !
| 2 i
! § &2 | Jiahahzhof o jra il 2 el 15 1afiafinls (o |a]2[afs]a]0 '
! o ale |2 fiofohz]e s (o hzjmhs aflihehs 7 afiefnr|o (65 |z [7 4]0 '
1
! 114 ]n |7 hofe jiel 1 izfe jiofofe 7 7 frifro|7 (s 4fz[1]2]2 I
| I
| 11 |2]|spafis|efo)z(s[o]e |u e 5 bRl ofiEfiz|w (o |3[3]5 |52 I
| i
| 2| lvlzlzlzlz]s]s]5]2 |o]zoslo [Ehehs 117 hs s hoa|s a6 |alz|z]1]0 1
i | | I
1 [ 1 1 A3 3] |1 |ut|s pop oz E e CRCIEAEREN RN L F E !
1 | I 1
1 T8 F 1&!5!4?3I03&i:lﬂ|ﬂdl21?ﬁ iahz|e a2 |2 |6|a]2| [s]0 !
i S8 I
=
! = i sln|2| |az[7|s pofiz| 7 ha o2z papis hofuzfe |4 |5[2]1 22|+ '
i
: 1 T(V)4) [R0)@ (6 [ @3 ERRCE AT HIN 2 CETR CRER B R LY D ]
I
! wfefu]o] |afafz o)z 7 o)s bl sl 7 s ialiBlio a4 (5|7 [aa)1]2s i
| I
| 1z1 | [o|x|a]e (87| 7 f8|s el oo btz oo e o unls o |0 fufz)z]1 ] I
| i
i IRHEREHE 1] |afs]r|s|z|s]s|a]efs|s] {t]r]a|r] [1]0 N !
1
1 o !
| I
: |
: 0 931 7 384G 187557 151G 36 1929 522 24588725 I1FeE2 359445 1
i n Aire 1
| - i
i !
! = Picture
= p— 1
i | am OF QL 3t 01| 4 = [ % /!
| 1

To export a plot graphic using the File menu:
1. Configure the plot and all filters.
2. Click the File menu and click Export Image of the Active Plot.

Export plot image El
[ Include plot title (874 |

v Include ¥ axis label

Cancel

[T Include ¥ axis label

¥ Export plot in black and white mode

[ Export ko Clipboard

File name: I CATDT OpenExt OpenExplorerdsads, emf i Browse

3. Inthe dialog box, choose the desired options.

Note: to enable the File box and Browse button, clear the Export to Clipboard check box.
4. Click OK.
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5. If you choose to export to the Clipboard:

a.  Switch to the destination software, such as Microsoft Word, Microsoft Paint, or
Adobe Photoshop.

b. Paste the image (Ctrl+V) into the destination document.
6. If you choose to export to a file:

a. Switch to the end document, such as Microsoft Word and insert the picture file
using that application's insert feature.

For example:

In Microsoft Word, click the Insert menu, click Picture, and click From File.
Browse to the picture, select it, and click Insert.

AE. Document1 - Microsoft Word
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Appearance Parameter Group

Note: some settings are not available for all plot types.

Dot Size: Enter the size, in pixels, of the dots in a feature plot.

Plot Line Width: Enter the size, in pixels, of the plot trace lines in a pile or scrolling plot.
Plot Type: Select the plot type, Line or Dot Only, for a chart plot.

Plot Font Size: Not used.

Show Cell Grid: Select the check box to display grid lines.

Colors Parameter Group

Note: some settings are not available for all plot types.

Category Coloring: Selects the trace, dot, or bar coloring method. Can be a single color (None)
or one color per channel (By Channel).

Dot Color: Select the dot color from a color palette.

Trace Color: Select the trace color from a color palette.

Plot Border Color: Select the plot border color from a color palette.
Foreground Color: Select the foreground color from a color palette.
Background Color: Select the trace color from a color palette.

Font Color: Select the font color from a color palette. This selection changes the font for the label
above the plot only.

Cell Grid Color: Select the grid color from a color palette.

Data Table Appearance Parameter Group

Show Event Name: Select the check box to include a column for event name in the Data Table
display.

Show Channel Num: Select the check box to include a column for channel number in the Data
Table display.

Show Sort Code: Select the check box to include a column for sort code in the Data Table
display.

Show TimeStamp: Select the check box to include a column for the time stamp values in the Data
Table display.

Show Event Data: Select the check box to include columns for event data in the Data Table
display.

Data Column Width: Enter the desired width of the columns which will display data values. The
columns can also be adjusted by dragging the column divider.

Num Data Digits: Enter the number of significant digits to display for values in data columns.

Filtering Parameter Group

Filter On: Select the check box to enable a filter algorithm using FIR parameters provided in
CoefB0-4. Clear the check box to disable the filter.
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CoefB0: Type a coefficient value.
CoefB1: Type a coefficient value.
CoefB2: Type a coefficient value.
CoefB3: Type a coefficient value.
CoefB4: Type a coefficient value.

Margins Parameter Group

Left Margin: Define the margin, or space, (in pixels) from the left edge of the plot cell matrix to
the label frame surrounding the plot.

Right Margin: Define the margin, or space, (in pixels) from the right edge of the plot cell matrix
to the label frame surrounding the plot.

Top Margin: Define the margin, or space, (in pixels) from the top edge of the plot cell matrix to
the label frame surrounding the plot.

Bottom Margin: Define the margin, or space, (in pixels) from the bottom edge of the plot cell
matrix to the label frame surrounding the plot.

Scaling Parameter Group

Note: These settings refer to the X and Y axes within each cell of the plot matrix. Some settings
are not available for all plot types.

Y-Axis Range: The range of the y-axis.
X-Axis Range: The range of the x-axis.

Y-Axis Symmetry: Select the check box to ensure that a symmetrical y-axis range will be
displayed. This is ideal for signals that are expected to be symmetrical.

X-Axis Symmetry: Select the check box to ensure that a symmetrical x-axis range will be
displayed. This is ideal for signals that are expected to be symmetrical.

Auto Scale: The plot can be set to automatically scale when refreshed, to ensure that the data can
always be viewed in a convenient scale. If manual scaling is used, this setting is automatically set
to None.

None: Auto Scale is turned off.

Active: The scale of the plot is automatically adjusted to ensure all values can be shown
on the plot.

Smart: In track mode, the scale of the plot is automatically adjusted to ensure values can
be shown on the plot only during the first 3 seconds.

Up-Scale Hist.: When Auto Scale is used, this value sets the number of points above the y-axis
range that the signal must reach before scaling will occur.

Down-Scale Hist.: When Auto Scale is used, this value sets the number of points below half of the
x-axis range a signal must fall before scaling will occur.

X-Axis Setup Parameter Group
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Note: These settings refer to the x-axis within the cells of the plot matrix. The x-axis label and
units are displayed on the bottom left cell only. Some settings are not available for all plot types.

Show X Labels: Select the check box to display a unit label for the x-axis. Clear the check box to
hide the x-axis label.

X-Axis Unit: Set name for units that will appear as part of the plot label.
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X-Axis Units Factor: Define a multiplication factor to convert x-axis units to valid value for units
label.

Y-Axis Setup Parameter Group
Note: These settings refer to the y-axis within the cells of the plot matrix. The Y-axis label and
units are displayed on the bottom left cell only. Some settings are not available for all plot types.

Show Y Labels: Select the check box to display a unit label for the y-axis. Clear the check box to
hide the y-axis label.
Y-Axis Units: Set name for units that will appear as part of the plot label.

Y-Axis Units Factor: Define a multiplication factor to convert y-axis units to valid value for units
label.

Common Parameter Group

Activity Plot Common Parameter Group

Source Name: Select the data event (Store name) from the currently selected tank.

Color at Min: Select the color to be displayed when activity is at defined Min Value. Color for
values between Min and Max Values are generated using a proportional mix of the defined Colors
at Min and Max.

Color at Max: Select the color to be displayed when activity is at defined Min Value. Color for
values between Min and Max Values are generated using a proportional mix of the defined Colors
at Min and Max.

Min Value: Enter the number of spike to be defined as the minimum value, which is represented
by the defined Color at Min.

Max Value: Enter the number of spike to be defined as the maximum value, which is represented
by the defined Color at Max.

Refresh Epoch Name: Define the refresh epoch, or indexed event that will be used in Track
Mode. Click the value box to view a list of events. Valid choices are preceded by an epoch event
icon. Valid choices include events that were marked as epoch events on the Stores page of the
OpenWorkbench file used to collect the data. When a refresh epoch event is defined the plot will
be refreshed based on the epoch value according to the settings in the Refresh Control parameter
group.

Auto Scale: The plot can be set to automatically scale when refreshed, to ensure that the data can
always be viewed in a convenient scale. If manual scaling is used, this setting is automatically set
to None.

None: Auto Scale is turned off.

Active: The scale of the plot is automatically adjusted to ensure all values can be shown
on the plot.

Smart: In track mode, the scale of the plot is automatically adjusted to ensure values can
be shown on the plot only during the first 3 seconds.

Chart Plot Common Parameter Group

Source Name: Select the data event (Store name) from the currently selected tank.

Time Span: Set the time range, in seconds and according to the time stamp, to be displayed on the
X-axis.
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Auto Scale: The plot can be set to automatically scale when refreshed, to ensure that the data can
always be viewed in a convenient scale. If manual scaling is used, this setting is automatically set
to None.

None: Auto Scale is turned off.

Active: The scale of the plot is automatically adjusted to ensure all values can be shown
on the plot.

Smart: In track mode, the scale of the plot is automatically adjusted to ensure values can
be shown on the plot only during the first 3 seconds.

Category Coloring: Selects the trace or dot coloring method. Traces or dots can be seen in a
single color (None) or one color per channel (By Channel).

Data Table Common Parameter Group

Max Cache Size (Bytes):

Show Event Name: Select the check box to include a column for event name in the Data Table
display.

Show Channel Num: Select the check box to include a column for channel number in the Data
Table display.

Show Sort Code: Select the check box to include a column for sort code in the Data Table
display.

Show TimeStamp: Select the check box to include a column for the time stamp values in the Data
Table display.

Show Event Data: Select the check box to include columns for event data in the Data Table
display.

Data Column Width: Enter the desired width of the columns which will display data values. The
columns can also be adjusted by dragging the column divider.

Num Data Digits: Enter the number of significant digits to display for values in data columns.

Feature Plot Common Parameter Group

94

Source Name: Select the data event (Store name) from the currently selected tank.

Cloud Points: Set the minimum number of points to display. The maximum number of cloud
points will be twice the value set. The plot will refresh when the maximum number is reached.

X-Axis Feature: Select from a drop down list. Choices are Total Amplitude, Peak 1, Peak 2, Peak
to Peak Time, and Area.

Y-Axis Feature: Select from a drop down list. Choices are Total Amplitude, Peak 1, Peak 2, Peak
to Peak Time, and Area.

Auto Scale: The plot can be set to automatically scale when refreshed, to ensure that the data can
always be viewed in a convenient scale. If manual scaling is used, this setting is automatically set
to None.

None: Auto Scale is turned off.

Active: The scale of the plot is automatically adjusted to ensure all values can be shown
on the plot.

Smart: In track mode, the scale of the plot is automatically adjusted to ensure values can
be shown on the plot only during the first 3 seconds.

Category Coloring: Selects the dot coloring method. Dots can be seen in a single color (None) or
one color per channel (By Channel).
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Histogram Common Parameter Group

Source Name: Select the data event (Store name) from the currently selected tank.

TimeRef Epoc Name: Define the epoch, or indexed event, that will be used for the vertical bars.
Click the value box to view a list of events. Valid choices are preceded by an strobe/indexed
event icon. Valid choices include events that were marked as epoch, or indexed, events on the
Stores page of the OpenWorkbench file used to collect the data.

Time Span: Define the time span. The X-axis will be equal to the value set for Time Span divided
by the value set for Bin Width.

Bin Width: Define the Bin Width. The X-axis will be equal to the value set for Time Span
divided by the value set for Bin Width.

Auto Scale: The plot can be set to automatically scale when refreshed, to ensure that the data can
always be viewed in a convenient scale. If manual scaling is used, this setting is automatically set
to None.

None: Auto Scale is turned off.

Active: The scale of the plot is automatically adjusted to ensure all values can be shown
on the plot.

Smart: In track mode, the scale of the plot is automatically adjusted to ensure values can
be shown on the plot only during the first 3 seconds.

Category Coloring: Selects the bar coloring method. Bars can be seen in a single color (None) or
one color per channel (By Channel).

Pile Plot Common Parameter Group

Source Name: Select the data event (Store name) from the currently selected tank.
Pile Depth: Set the number of traces that will be displayed.

Auto Scale: The plot can be set to automatically scale when refreshed, to ensure that the data can
always be viewed in a convenient scale. If manual scaling is used, this setting is automatically set
to None.

None: Auto Scale is turned off.

Active: The scale of the plot is automatically adjusted to ensure all values can be shown
on the plot.

Smart: In track mode, the scale of the plot is automatically adjusted to ensure values can
be shown on the plot only during the first 3 seconds.

Category Coloring: Selects the trace coloring method. Traces can be seen in a single color
(None) or one color per channel (By Channel).

Scroll Plot Common Parameter Group

Source Name: Select the data event (Store name) from the currently selected tank.
Scroll Sections: Selects the number of scroll sections to display.

Auto Scale: The plot can be set to automatically scale when refreshed, to ensure that the data can
always be viewed in a convenient scale. If manual scaling is used, this setting is automatically set
to None.

None: Auto Scale is turned off.

Active: The scale of the plot is automatically adjusted to ensure all values can be shown
on the plot.
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Smart: In track mode, the scale of the plot is automatically adjusted to ensure values can
be shown on the plot only during the first 3 seconds.

Behavior Parameter Group

Activity Behavior Parameter Group

Color at Min: Select the color to be displayed when activity is at defined Min Value. Color for
values between Min and Max Values are generated using a proportional mix of the defined Colors
at Min and Max.

Color at Max: Select the color to be displayed when activity is at defined Min Value. Color for
values between Min and Max Values are generated using a proportional mix of the defined Colors
at Min and Max.

Min Value: Enter the number of spike to be defined as the minimum value, which is represented
by the defined Color at Min.

Max Value: Enter the number of spike to be defined as the maximum value, which is represented
by the defined Color at Max.

Show Num Trace: Select the check box to display the number of events in each activity cell.
Clear the check box to hide the number label.

Chart Plot Behavior Parameter Group

Time Span: Set the time range, in seconds and according to the time stamp, to be displayed on the
X-axis.

Feature Plot Behavior Parameter Group

Cloud Points: Set the minimum number of points to display. The maximum number of cloud
points will be twice the value set. The plot will refresh when the maximum number is reached.

X-Axis Feature: Select from a drop down list. Choices are Total Amplitude, Peak 1, Peak 2, Peak
to Peak Time, and Area.

Y-Axis Feature: Select from a drop down list. Choices are Total Amplitude, Peak 1, Peak 2, Peak
to Peak Time, and Area.

Histogram Behavior Parameter Group

TimeRef Epoc Name: Define the epoch, or indexed event, that will be used for the vertical bars.
Click the value box to view a list of events. Valid choices are preceded by an strobe/indexed
event icon. Valid choices include events that were marked as epoch, or indexed, events on the
Stores page of the OpenWorkbench file used to collect the data.

Time Span: Define the time span. The X-axis will be equal to the value set for Time Span divided
by the value set for Bin Width.

Bin Width: Define the Bin Width. The X-axis will be equal to the value set for Time Span
divided by the value set for Bin Width.

Pile Behavior Parameter Group
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Pile Depth: Set the number of traces that will be displayed.
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Scroll Plot Behavior Parameter Group

Scroll Sections: Selects the number of scroll sections to display.
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Anomalies and Tech Notes

The latest anomalies and tech notes are always available on the Web at www.tdt.com/technotes/.

Store names that begin with any of the characters listed below will generate an error message,
such as "Unable to set cell filter. TTank server Error. Server Call: SetQueryCondition
Error:Invalid filter format™: -, "=", "(", ")", "<", ">", "I", a space or any number 0 to 9. When the
TTank engine performs filtering of events in the Tank, the above characters will not be parsed
correctly, and the store name will not be decoded properly.
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