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Chapter 1 – Introduction 

Overview 

The Columbus Instruments Opto-Varimex product-line and accompanying Auto-Track 

software is a position monitoring system for small laboratory animals. The Opto-Varimex 

products use infrared beams to locate a subject’s center of area and the Auto-Track 

software uses those positions to analyze behavioral state and other parameters. 

Screenshots 

Screenshots and diagrams presented in this manual may be resized or edited to fit 

the format of the page. Do not expect all figures to be verbatim representations of 

the actual Auto-Track software. 

Hardware Specifications 

 Opto-Varimex 4 Opto-Varimex 5 
Max Sensors 4 8 

Beam Spacing Varies (see Sensor Models) 
Beam Diameter 0.125” (0.32 cm) 

Infrared Wavelength 875 nm 
Beam Scan Rate 160 Hz 

Position Update Rate 10 Hz 

Power Requirements 
50 Watts Max 

110 VAC @ 60Hz or 
220 VAC @ 50Hz 

12 Watts Max 
12 VDC @ 1A 

Fuses 1 Amp, medium or slow None 

Computer Requirements 

The minimum system requirements for a computer to run Auto-Track are: 

 Windows-based PC running Windows XP/Vista/7/8/8.1 

 2GB RAM (4GB Recommended) 

 Hard drive with at least 100MB of free-space for installation 

 Space for acquired data may vary; at least 1GB recommended 

 CD-ROM drive (if installing from disc) 

 Monitor running minimum resolution of 1024 x 768 

 A registered USB-to-Serial Adapter 

 Most new systems include the USB-to-Serial Adapter used to test and setup the 

system at Columbus Instruments 

Preparing for Installation 

To ensure that Auto-Track performs reliably there are a small number of Windows settings 

that should be configured before installation. 
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Depending on the manufacturer of the PC, sometimes power-saving settings are in place to 

put Windows to sleep after long periods of inactivity.  Sleeping will interrupt and halt any 

currently running experiments and should be disabled on computers running experiments. 

 Windows XP 

Windows XP End of Life 

Microsoft has ended support for Windows XP as of April of 2014. Some newer 

releases of Auto-Track may cease to function under Windows XP and it’s 

recommended that users upgrade to at least Windows 7. 

 Power Options – The power settings for Windows XP can be found in “Control 

Panel >> Power Options”.  The option for the Control Panel can usually be found 

in the Start Menu. 

 Desktop Users – Set the option for “Turn off hard disks” to “Never”. 

 Laptop Users – Always perform experiments with the laptop lid open and 

plugged into an AC outlet.  The options “Turn off hard disks”, “System 

Standby” and “System Hibernate” should all be set to “Never” under the 

“Plugged In” column. 

 Driver Signing – In some circumstances, Windows XP can no longer properly 

validate the security certificates used to sign software from Columbus Instruments. 

This can prevent drivers for some products from being properly registered. When 

this happens, these users may need to allow “unsigned” drivers to be installed even 

though the drivers are properly signed. Select the “Driver Signing” option on the 

“Hardware” tab from the “System Properties” window accessible from the Control 

Panel. On the “Driver Signing Options” window, select “Ignore”.  

 Windows Vista/7/8 

 Power Options – The power settings for Windows Vista/7/8 can be found in 

“Control Panel >> Power Options”.  The option for the Control Panel can usually be 

found in the Start Menu.  When the Power Options screen has loaded, select “Change 

Plan Settings” next to the currently selected power plan.  It’s recommended that the 

first plan (“Recommended Settings”) be used. 

 Desktop Users - Set the “Put the computer to sleep” option to “Never”. 

 Laptop Users – Always perform experiments with the laptop lid open and 

plugged into an AC outlet.  Set the option “Put the computer to sleep” to “Never”. 

 User Account Control (UAC) – Starting in Windows Vista, Microsoft 

implemented a number of security features in a suite called “User Account Control” 

designed to prevent programs from making changes to sensitive files without the 

user’s knowledge.  These security features also inadvertently disrupt intended 

behavior in ‘”legacy” software like Auto-Track.  To ensure that Auto-Track behaves 

as expected, UAC should be disabled for computers that communicate with CLAMS 

hardware. 
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 Windows Vista – Go to “Control Panel >> User Accounts” and select “Turn 

User Account Control on or off”.   Click “Continue” if prompted by Windows.  

Uncheck the box that says “Use User Account Control (UAC) to help protect 

your computer” and click “OK”. 

 Windows 7/8 – Go to “Control Panel >> User Accounts” and select “Change 

User Account Control settings”.  Click “Continue” if prompted by Windows.  

Move the vertical slider down to “Never notify” and click “OK”. 

Installation 

If installing from a CD, the installation disc may or may not automatically load the Auto-

Track installer upon insertion depending on the computer’s settings.  If it does not load 

automatically, navigate to the CD-ROM drive from the “Computer” or “My Computer” 

directory and run setup.exe. 

Configuration Files 

The Auto-Track installation disc contains configuration information that is specific 

to the system or systems for which it was created.  If the disc is misplaced, Columbus 

Instruments retains all customer Hardware Configurations on file. Contact 

Columbus Instruments for a new installation disc. 

If installing from the internet, unzip/copy the entire contents of the compressed folder to a 

folder on the computer and then run setup.exe. Unless requested specifically from the 

Columbus Instruments Service Department, the online installer will not have any Hardware 

Configuration materials in them. If this is a fresh installation from the internet, Auto-Track 

can be used to easily make a new Hardware Configuration file. 

If updating to a newer version of Auto-Track, the old version must be explicitly uninstalled 

first from Windows’ Control Panel. The program directory does not need deleted; no other 

actions needs to be taken before installing the new version. The new version will 

automatically re-use existing files. New versions of Auto-Track are posted to the Columbus 

Instruments Downloads page here: http://colinst.com/downloads/ 

When the installer finishes loading, it will pause on the window in Figure 1. 

http://colinst.com/downloads/


 

6 

 

Figure 1 - Installation Welcome Screen 

Selecting “OK” will proceed to the next step of the setup which is picking an installation 

directory.  The default directory is C:\Program Files\Auto-Track\. This can be changed, 

but is not usually necessary.  Clicking the button with the computer on it selected in Figure 

2 is the last step in installing Auto-Track. 

 

Figure 2 - Directory Selection Window 

Before the end of the installation, the installer may prompt to “Overwrite Configuration” if 

this is an update. This will copy the contents of the included “Config” folder (instruction 

manuals, etc.) to the Auto-Track directory. Also, the installer may prompt to install 

“communication drivers” in the event that the system uses an included USB-to-Serial 

Adapter. Installing these drivers is recommended if it has not been done before. 

When the installation finishes, shortcuts for the installed software are placed in the Start 

Menu under “Start” >> “Programs” >> “Columbus Instruments”.  
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Chapter 2 – Hardware Setup 

Sensor Models 

Columbus Instruments activity monitoring products use an array of standardized sensors 

that can be put together in a variety of configurations to suit different purposes. These are 

the available activity sensors and their specifications. 

Model Name Length Spacing 
M4 4” Mouse 4” (10.2 cm) 0.5” (1.3 cm) 
M8 8” Mouse 8” (20.3 cm) 0.5” (1.3 cm) 
R8 8” Rat 8” (20.3 cm) 1.0” (2.5 cm) 

R12 12” Rat 12” (30.5 cm) 1.0” (2.5 cm) 
R16 16” Rat 16” (40.6 cm) 1.0” (2.5 cm) 

 

 

 

 

Figure 3 - Activity Sensor Models 

The most common “open field” configurations are setup using pairs of R16 sensors to create 

a 16” by 16” (40.6cm x 40.6cm) arena with 1” (2.54 cm) beam spacing, though chamber 

sizes and shapes can vary to fit most applications. In some instances, Opto-Varimex systems 

are custom-tailored to an application or arena so systems in use might not match those 

pictured in this manual. 

Each sensor pair consists of an “Emitter” and “Detector” unit. The Emitters create the 

infrared beams which are detected by the matching Detector units. The sensor pairs are 
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designed to work up to 20 inches (50.8 cm) apart with no obstructions. However, certain 

plastics and materials in the arena will decrease the maximum distance. 

Hardware Models 

The current Auto-Track software supports Opto-Varimex 4 and Opto-Varimex 5 activity 

monitor units. As of 2014, Opto-Varimex 4 units are no longer manufactured but are still 

supported. 

Opto-Varimex 4 

The Opto-Varimex 4 unit features four channels of sensors and an eight value display. As 

many as eight of these units can be combined into one complete system. The display on the 

Opto-Varimex 4 shows beam breaks in real time for all four channels as well as 

“ambulatory” breaks. These serve as rough indications of activity during an experiment but 

are otherwise not used in Auto-Track. 

   

Figure 4 - Opto-Varimex 4 Front and Rear 

Firmware 

Some older Opto-Varimex 4 units may require a firmware update to increase 

stability. Contact Columbus Instruments if units are behaving erratically to ask 

about firmware updates which can be installed on-site without returning 

equipment. 

Opto-Varimex 5 

The new Opto-Varimex model supports up to eight channels of sensors and is roughly one 

tenth the size of the previous model. 
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Figure 5 - Opto-Varimex 5 Front and Rear 

Opto-Varimex / Opto-M4 Labeling 

Some models of the Opto-Varimex 5 are shipped under the “Opto-M4” brand. They 

are functionally identical to the Opto-Varimex 5 units and can usually be used 

interchangeably. 

Opto-M4 

Auto-Track can also be used with most models of Opto-M4 activity monitors that have been 

integrated with other systems or are being used with other applications.  The model will 

vary by application but most will function with the Auto-Track software. Contact a 

Columbus Instruments representative with questions regarding a certain application. 

Sensor Arrangement 

Opto-Varimex sensors can be arranged in a variety of configurations but the most popular 

configuration is a 16” by 16” arena. All configurations contain at least an “X-Axis” and “Y-

Axis” pair of sensors but usually contain a pair of “Z-Axis” sensors for monitoring rearing 

events. Systems can also contain a second rearing axis – “V-Axis” – for Hole-Poke protocols 

or other custom applications. 

Axis Options 

This manual includes all four possible axis positions in pictures and diagrams but 

not all systems include all axes. All systems include at least the X and Y axes. 
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Figure 6 - Opto-Varimex Arena 

The pairs of sensors that form a rectangular arena inside of which the subjects’ position is 

tracked. The sensors attach to the provided brackets that allow the height to be adjusted to 

best suit the subjects in use. The X-Axis and Y-Axis sensors should be mounted at the same 

level which should be a height that causes the beams to intersect with the subject at the 

largest possible point on their bodies. The Z-Axis and V-Axis sensors can be adjusted to any 

height that is appropriate for measuring rearing for the subjects being used. Sensors are 

secured to standard brackets with 6-32 x ¼” pan-head screws. An example appears in 

Figure 7. 

 

Figure 7 - Sensor Bracket Mounting 
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Screws 

Do not use screws longer then 3/16” or the sensors could be damaged. 

The sensor brackets are affixed to a PVC panel that positions the brackets and the arena 

floor. Because the beams are biased on the sensors to the ends without the connectors, the 

arena isn’t positioned squarely in the center of the space created by the sensors as pictured 

in Figure 8. The standard panel has a hole in the lower-left corner of the board. This corner 

indicates “0, 0” on the Cartesian plane. 

In order to make sure the arena created by the sensors matches the offset on the board, the 

sensors must be oriented in a specific way on each axis. An example of sensor placement 

and orientation for an X-Y arena is pictured in Figure 8. 
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Figure 8 - Standard Arena with X-Y Plane 

Additionally, to help prevent any “cross-talk” between sensors on the same side of the arena 

but on different planes, Emitters and Detectors are not mounted together on any side. The 

Emitters and Detectors for the rearing plane – and the Hole-Poke plane – are inverted from 

the position plane. The labels of the sensors are traditionally placed on the “top” of the 

sensor in terms of the positional plane. Sensors for the rearing plane – the Z-Axis and V-Axis 

– are mounted so their labels face the X-Axis and Y-Axis labels, respectively. The Z-Axis and 

V-Axis sensors are drawn in blue in Figure 9. 
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Figure 9 - Standard Arena with Y-V Plane Added 

Sensor Wiring 

Emitters and Detectors connect to each other and back to the Opto-Varimex units using 

straight-through CAT-5 (or equivalent) cabling with RJ-45 connectors on both ends as 

pictured in Figure 10. 
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Figure 10 - CAT-5 Cables 

This same cabling is used to connect the Opto-Varimex units to each other and to the 

communication interface that connects the system to a computer. 

Incorrect Wiring 

Even though the connectors are the same, it is very important that the cables 

connecting sensors to the units and the units to each other not be crossed as 

permanent damage can result to the Opto-Varimex units. The same is true for 

connecting units directly to the Ethernet port on a computer which is also an RJ-45 

connector. 

Sensor connections originate at the Opto-Varimex unit and then connect to either of the 

ports on the Detector. Then an Emitter – which has only one port – connects to the 

remaining empty port on the Detector. It should be noted that it is not required that an 

Emitter be connected to its corresponding Detector. Emitters can be connected to the 

closest Detector without issue. Only Detectors need to be connected to specific ports on the 

Opto-Varimex units. Figure 11 shows an illustration showing an example of how to connect 

all four axes of an arena to an Opto-Varimex unit. 
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Figure 11 - Sensor Wiring 

Unit Wiring 

Opto-Varimex 4 units only require one standard AC power cable per unit. Multiple units can 

connect to a single bus strip, surge protector, or uninterruptable power supply (UPS). 

Opto-Varimex 5 units get their power from DC supplies where a single supply can power 

multiple units. The standard DC supply that ships with most systems supplies 2.5 amps and 

can drive two Opto-Varimex 5 units with all eight channels in use. DC jumper cables are 

used to connect units to share power as in Figure 12. 
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Figure 12 - Power Wiring 

Communication to the Opto-Varimex units is accomplished through the use of the “CI-Bus” 

chain. The computer connects to this chain using an interface box. Most new Auto-Track 

systems use the “CI-Bus Hub” product for this but a variety of other interfaces have been 

manufactured over the years. 

The CI-Bus Hub connects to the computer using a standard USB “A to B” cable. The CI-Bus 

Hub has four ports that can connect “chains” of Opto-Varimex units. Each port ships with an 

orange terminator that attaches to the end of the respective chains. Not every unit needs its 

own port; nor does every port need to be used on the Hub. The CI-Bus Hub offers multiple 

ports as matter of convenience when arranging products for use in a system. Figure 13 

shows an example of just one way to connect multiple units to a computer through the CI-

Bus Hub. 
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Figure 13 - Communication Wiring  
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Chapter 3 – Starting with Auto-Track 

Getting Started 

Upon running Auto-Track, the “Getting Started” window appears with access to the most 

common tasks for the software. 

 

Figure 14 - Getting Started Menu 

 Setup New Experiment – Setup and start a new experiment using the currently 

configured system. 

 Open Existing Data – Open an existing dataset for analysis and export. 

 Arena Monitor – Live position output from any of the currently defined arenas in 

the system. 

 Hardware Configuration – Create and save files that describe Auto-Track system 

configurations. 

The “Setup New Experiment” and “Open Existing Data” options are covered completely in 

Chapter 4 – Setting up an Experiment and Chapter 5 – Analyzing Data. They make up 

the bulk of the actions that are performed during and after each experiment. The other 

functions that make up the Auto-Track software will be performed less often but it’s 

essential they’re fully understood. 

Default Configuration 

The first time the Auto-Track software runs it looks in its application directory – 

C:\Program Files (x86)\Auto-Track\ – for a file in the “Config” directory 

called “Default.atcf”. If that file does not exist, a notification will appear showing that 

a default file has been generated. 
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Main Menu 

The “Getting Started” window acts as a shortcut to the most commonly used features of 

Auto-Track but these features and others are also accessible from Auto-Track’s main menu-

bar pictured in Figure 15. 

 

Figure 15 - Auto-Track Main Menu 

 File 

 Open Experiment – Select and open a previous experiment for analysis. 

Covered thoroughly in Chapter 5 – Analyzing Data. 

 Quit – Close the Auto-Track program. 

 Experiment 

 Setup New Experiment – Setup and run a new experiment with the currently 

loaded hardware configuration. 

 Tools 

 Arena Monitor – Shows a live display of any arena in the currently defined and 

detected system. 

 Hardware Configuration – Load and edit hardware configuration information. 
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 Map Editor – Create and edit zone maps for use in analysis. 

 Use Metric – When checked, output from analysis will be displayed in Metric 

units. Note that this only applies to experiment outputs. All settings relating to 

measures of distance will still be in Imperial (inches) because beams are spaced and 

measured in inches. 

 Help 

 Manual – Opens this instruction manual with the associated PDF reader. 

 Check for Updates – If connected to the internet, the computer will check the 

Columbus Instruments website for updates to the Auto-Track program. 

 About – Software Information. 

 Save Event Logs – On computers that support it, this will create a pair of 

Microsoft Event Log files (*.evtx) that contain a record of recent system events. A 

Columbus Instruments technician may ask for these files when helping resolve 

possible issues involving the software. 

 Debug – Puts the Auto-Track software into a “Debug” mode with additional 

logging options. Used primarily under the instruction of Columbus Instruments 

technicians to troubleshoot software issues. 

Hardware Configuration 

New systems contain hardware configuration files on the accompanying installation discs 

that describe the requested system at the time of purchase. Most systems can be 

reorganized in the field for different applications. Alterations or additions to the system 

must be enumerated in the software. Hardware Configuration files carry the extension 

“.atcf”. The Hardware Configuration window can be launched from either the main-menu or 

the Getting Started window. 
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Figure 16 - Hardware Configuration Window 

Legacy Configuration Files 

Customers upgrading from the older Opto-Varimex 4 software can open their 

existing Configuration files. 

Devices 

The “Devices” table contains a list of all the Opto-Varimex units contained in the current 

Hardware Configuration file. Each listed device has three properties: 

 Address – This is a unique number for each unit in the system. Opto-Varimex units 

will have their addresses marked with labels. Units addresses range from 1-246 but 

usually fall into a particular range depending on the model of Opto-Varimex unit 

 Opto-Varimex 4 – Addresses 239-246 

 Opto-Varimex 5 – Addresses 160-167 

 Device – When a device has been detected at this address on the selected 

communication port, the model is listed here. This field is marked “Device Not Detected” 

if no unit can be found at this address at the current time. 

 Version – The firmware version installed on the detected units. 

Clicking the “Add” button in the Devices table will bring up a prompt for the address of the 

unit being added. Addresses that match those already in the table or are outside the 

acceptable bounds (1-246) will be rejected. The entire system is re-scanned after adding 

new units to the list. 
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Figure 17 - Add Device Prompt 

Units can be removed from the list by clicking an address in the table and selecting the 

“Remove Device” option. 

Communication 

Opto-Varimex units communicate along a communication bus that connects to the 

computer via a serial adapter device. These devices create serial ports (sometimes also 

called COM ports) that Windows applications can use for communication to peripherals. 

Because these communication ports are “general purpose”, Auto-Track must be setup to 

communicate on the specific port the units are connected to. Opening the dropdown 

selector of available ports will force a scan for devices on each port. 

If no devices are detected on any available port, check the power and communication 

cabling to each of the Opto-Varimex units in the Devices table as well as making sure the 

addresses for the listed units match the units’ labels. 

Device Drivers 

If the Communication Port list is unusable and/or empty, it is usually because the 

drivers for the Communication Adapter – USB-to-Serial adapter or CI-Bus Hub – 

have not been installed. Drivers for most adapters are included on the original 

installation disc and at the Columbus Instruments website. 

Arenas 

Each row in the “Arenas” table shows the settings for each possible pair of sensors on each 

Arena (sometimes referred to as a Station or Cage). An Arena can accommodate a single 

animal and is comprised at least of a pair of X-Axis and Y-Axis sensors. Auto-Track supports 

up to eight (8) arenas in a given system with up to eight (8) pairs of sensors on each arena. 

The “Address” value in the Arenas table specifies which Opto-Varimex unit all of the arena’s 

sensors are connected to. Each of the subsequent values show the Opto-Varimex channel 

that each axis’ sensors are connected to. Each axis – X, Y, Z, and V – has the option of being 

extended with another pair of sensors of the same model to create a larger arena. The 

secondary sensors for each axis are denoted as “X2”, “Y2”, etc. in the Arena table. A 

complete, dual-sensor, four-axis arena is pictured in Figure 18. 
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Figure 18 - Double-Sensor Arena 

To assign a sensor-pair to an axis on an arena, click the desired axis to select it. The box 

below the Arenas table will update the title to the selected axis – “Arena 01 – X-Axis” in the 

example shown in Figure 19 – so that the sensor model and channel on the Opto-Varimex 

can be selected. The “Set” button will assign the displayed settings to the selected axis. The 

“Disconnect” button will remove both. 
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Figure 19 - Arena Definitions 

Channel Labels 

The dropdown list for Channels contains both numerals and axis labels for channels 

1-4. This is because channels on the Opto-Varimex 4 are labeled by axis while the 

Opto-Varimex 5 is labeled more generally by numerals. 

There are a few simple rules for determining what is and isn’t possible given an array of 

parts. 

 All axes on an arena must use sensors of the same beam-spacing. So the “M” line of 

sensors cannot be used in the same arena as the “R” sensors. 

 Not all arenas in a system need to be identically configured. 

 All sensors for a given arena must connect to the same Opto-Varimex unit. 

 All arenas must have at least one pair X and Y axis sensors defined. 

 For systems with large arenas that use two pairs of sensors per axis, each pair must 

be of the exact same model. That is, an R16 X-Axis cannot be extended using R8 or R12 

sensors. 

 Sensors on the same side of an arena but on a different plane – like the X-Axis and Z-

Axis for example – must be the same size and therefore the same model. 

Arena Monitor 

After systems have been configured, the current position information for each arena can be 

observed in real-time using the Arena Monitor pictured in Figure 20. 
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Figure 20 - Arena Monitor 

Arenas are selected using the “Arena / Subject” dropdown list. The information table on the 

left-side of the form displays the animal’s current position as detected in the X-Y plane, the 

Z-V plane, rearing status and beam break count data. 

The arena is drawn roughly to scale on the canvas on the right-hand side. The thin, green 

lines indicate that the corresponding X-Y plane beam is being broken in the arena. Thicker 

green lines indicate a broken beam on the upper Z-V plane. Beam display can be disabled 

using the “Show Beams” command under the “Options” menu. The black dot indicates the 

current calculated position of the subject on the X-Y plane. The dot gets a larger, gray ring 

around it when the subject is rearing. Figure 21 shows the display when a subject is rearing. 



 

24 

 

Figure 21 - Rearing Position 

Total and Ambulatory Counts 

The information table on the Arena Monitor contains rows describing the accumulated 

“beam breaks” that have occurred on each axis since the unit was last reset. This 

information is more-or-less “legacy” but serves as a good diagnostic tool when 

troubleshooting Opto-Varimex units. Opto-Varimex 4 units show this beam break data on 

their displays. “Total” counts indicate the total number of beam breaks. “Ambulatory” 

counts are beam breaks that have occurred where the beam being broken is different than 

the most recently broken beam. This serves as a relative measure of ambulation. 

Map Editor 

Accessible under the “Tools” menu, the Map Editor shown in Figure 22 allows for the 

creation of Zone Maps used in analyzing Auto-Track experiments after they’ve concluded. 

Every calculable X-Y plane position of a subject in the arena can be assigned a “Zone”. The 

collection of all of the zones that cover an arena comprise a “Map”. During analysis, statistics 

and events are tabulated for activity in each zone. Experiment data can be reanalyzed using 

several maps depending on the objective of the experiment. All maps are stored in Map 

Library files (*.atmp). Maps can all be contained in a single library or split amongst several 

based on their purpose. 
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Figure 22 - Map Editor 

 Create New Map – Used for the addition of new maps to the map library file. 

 X/Y Model – Each map is sized according to an arena. When creating a new 

map, the size of the arena it’s going to be applied to needs to be specified ahead of 

time. For example, a map drawn for an arena comprised of R12 and R8 sensors can’t 

be used on a square R16 arena. 

 x2 – When checked, the map will be double the sensor length along this axis. 

This is only to be used in cases where the target arena has two pairs of sensors 

along an axis. 

 Add Map – Adds the currently configured map to the library. A prompt will 

appear requesting a name for this new map. 

 Selected Map – Current properties of the selected map. All maps available in the 

current library are accessible from the dropdown list. Each map also has its dimensions 

expressed in positions next to the name. 

 Selected Zone – The last selected zone from the list. This is the zone that will be 

applied to any position in the arena when clicked. 
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 Zone List – List of defined zones for this map along with their colors. Right-

clicking any zone in this list brings up a list of options for this zone. 

 Change Name – Opens a prompt for changing the name of the selected zone. 

 Change Color – Opens a prompt for changing the color of the selected zone. 

 Delete Zone – Removes the selected zone from the list and sets all positions 

set to this zone back to “None”. 

 Add Zone – Adds a new zone to this map. 

 Remove Map – Removes the current map from the library unless the selected 

map is the only map remaining. After the library’s initial creation, libraries must 

contain at least one map. 

 Current Position – The positional coordinates of the mouse cursor over the arena 

at the current moment. 

 File Menu 

 Open – Opens an existing Map Library file. 

 Save – Saves the current Map Library. This must be performed after creating 

new maps in order for changes to persist after Auto-Track is closed. 

 Save As – Saves a new copy of the current Map Library. 

After creating a new map and at least one zone using the controls on the left, select a zone 

from the list so that it appears in the “Selected Zone” field. Left-click and drag across a range 

of positions in the arena space to set those positions to the selected zone. Positions can be 

set individually or in large blocks. Right-clicking and dragging across the arena will clear the 

positions to the default “None” zone. 
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Chapter 4 – Setting up an Experiment  

Experiment Setup Window 

After a system has been configured in the Hardware Configuration utility and Opto-Varimex 

units have been detected, the software is ready to setup and run an experiment. The 

Experiment Setup window is available from the Getting Started window and also from the 

Experiment menu on the main menu. The status and all of the experiment settings are 

adjusted on the Experiment Setup window as pictured in Figure 23. 

 

Figure 23 - Experiment Setup 

 Data Filename – The location in which data is saved during an experiment must be 

picked before an experiment can start. Data is recorded in real time. Auto-Track 

automatically generates a default filename based on the date and time, but it can be 

altered. Each experiment consists of an Experiment file (.atex) and one Raw Data file 

(.atrw) per enabled arena. Data Files goes into more detail on this. 

 Experiment Start Mode – An experiment doesn’t have to start at the same time for 

each arena in the system. The manner in which arenas will start recording data depends 

on the selected setting. 
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 Simultaneous Start – All arenas begin collecting data at the same time. They 

will all conclude at the same time as well. 

 Stagger Start – The experiment will begin when the “Start” button is clicked, but 

each arena will only begin collecting data when they are started by their respective 

“Start” action buttons. 

 Start on Position – Each arena will begin as soon as a valid X-Y position is 

detected in the arena. If the subjects are inside of the arenas when the experiment is 

started, the arenas will begin immediately. Otherwise, they will start when the 

subjects are first placed into the arena. Alternatively, arenas can still be started 

manually by clicking their respective “Start” action buttons. 

 Experiment Duration – The period in which the experiment will run. Experiments 

can be terminated early but cannot be extended. The current maximum experiment 

length is 48 hours. 

 Experiment Status – The current state of the experiment. 

 Start – If conditions are correct, this starts the current experiment. At least one 

arena needs to be enabled and a proper experiment data file specified. 

 Stop – Stops the currently running experiment. 

 Analyze – Once an experiment is concluded, this jumps directly over to the 

Analysis tool discussed in Analysis Utility. 

 Arena Table 

 Arena Number – Arena index. 

 Subject ID – Name used to refer to the subject to be used in this arena. 

 Enabled – The selected arena is enabled to run in this experiment. If this option 

cannot be selected or is grayed out, it is because the Opto-Varimex unit was not 

detected or has lost communication. 

 Status – The current status of each arena as it relates to the current experiment. 

If the Opto-Varimex unit that drives an arena stops responding to the Auto-Track 

software – due to disconnect from communication or power – then the status will 

update “Halted” and that arena will no longer record data. 

 Position – The current X-Y position of the subject. This value is updated at the 

experiment update rate (10 Hz). 

 View – Opens the Arena Monitor for this particular chamber. 

 Action – The function of this button changes depending on the experiment state, 

but it can be used to start an arena that is not already running or stop it. 
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Running an Experiment 

 

Figure 24 - Running an Experiment 

1. Load the Experiment Setup window either from the Getting Started window or the 

main menu. 

2. Make sure that all of the arenas are enabled by default. Enabled arenas will have a 

checkmark in their respective boxes under the “Enabled” columns. 

 Any arena that is grayed out and unable to be enabled is likely connected to 

an Opto-Varimex unit that was not detected on initialization. Close the 

Experiment Setup window and open the Hardware Configuration utility to 

check addressing and communication settings. Once all expected units are 

found, return to the Experiment Setup window. 

3. Select a location for data to store data while the experiment is running using the 

“Browse” button in the “Data Filename” section. 

 It’s advisable to create a central location on the computer to store Auto-

Track experiments. Users may choose to also create sub-folders for each 

data set as numerous files are created with each experiment. 

 Never store data in “Program Files” or any of its sub-folders. Windows 

considers these locations “protected” and may take measures to prevent that 

data from being recovered later. 
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 Because Auto-Track writes so frequently, select a location on one of the 

computer’s internal hard drives. Avoid USB flash drives or network locations 

as latency will adversely affect experiment performance. 

4. Select a start mode for this experiment. 

 “Simultaneous Start” should only be used if all subjects are already placed in 

their respective arenas before the experiment begins. 

 Special circumstances may require a “Stagger Start” where each arena can 

be started as a particular, fixed time, but the “Start on Position” mode is the 

best choice under most circumstances. If subjects are already loaded, the 

arenas will start immediately. Otherwise they’ll start when they’re detected 

for the first time. This makes sure no subjects get any extra time in the 

arenas to familiarize themselves before data collection begins. 

5. Select an experiment duration. There is a limit of 48 hours per experiment. 

6. It is optional, but recommended, to enter in ID’s for each subject in the arenas. The 

given ID will remain attached to the data all the way to when it is exported. 

7. Click “Start” under the Experiment section to begin. 

8. While an experiment is running, real time observations of their position can be 

monitored using the Arena Monitor. Click the respective “View” buttons to view a 

particular subject. 

9. If circumstances should require that an arena be removed from the current 

experiment, single arenas can be halted by clicking their respective “Stop” buttons. 

The rest of the arenas will continue uninterrupted. The entire experiment can be 

terminated at any time using the Experiment Stop button. 

10. The experiment will terminate automatically when the status of all arenas is 

“Finished”. 

 Arenas that are listed as “Halted” are also considered to be “Finished” 

though they did not finish successfully. 

11. At this point, a new experiment can be started by selecting a new data file or the 

newly acquired data can be sent directly to the Analysis utility but clicking 

“Analyze”. 
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Chapter 5 – Analyzing Data 

Data Files 

The following file formats are used by Auto-Track to store information: 

 Auto-Track Hardware Config (.atcf) – This is a Hardware Configuration file that 

defines an Opto-Varimex system. They are saved and opened by the Hardware 

Configuration window. 

 Auto-Track Zone Map Library (.atmp) – This is a Map Library file that contains 

user-generated zone maps. In most cases, one of these files will suffice but users can 

create different collections of maps if they choose. 

 Auto-Track Experiment Data (.atex) – This is the Experiment file specified on the 

Data Filename form of the Experiment Setup window. An example default filename 

would be “2015-04-01-1200.atex”. Do not rename an experiment data file after an 

experiment; Auto-Track uses filenames to correctly match data with an experiment. 

 Auto-Track Raw Data (.atrw) – These files actually contain all of the saved data 

from an experiment. One file is generated for each arena for each experiment. There’s an 

additional value appended to the experiment filename to name the raw files. So for an 

example experiment file “2015-04-01-1200.atex”, the data for the first arena would be 

““2015-04-01-1200.01.atrw”. The raw files cannot be used without the Experiment Data 

file. Do not rename the raw files after an experiment; Auto-Track uses filenames to 

correctly match data with an experiment. 

Analysis Utility 

After an experiment is concluded, the data can be analyzed immediately or at any point in 

the future. Analysis of the position information consists of establishing the subjects’ state, 

distance traveled, rearing state, for each reading in the entire experiment. The details of 

each form of analysis and relevant settings follow the general description of the Analysis 

Utility. 

The Analysis Utility shown in Figure 25 can be opened either from the Experiment Setup 

window at the end of an experiment, opened from the main menu, or called immediately 

from the Getting Started window. 

Opening the Analysis Utility immediately opens a dialog window for selecting an 

Experiment Data (.atex) file. As long as all of the Raw Data files are in the same folder and 

named properly, Auto-Track will load all the data collected during the experiment. Missing 

or corrupt raw files will result in that arena being listed as “No Data” and will not be 

available for analysis. Neither the Experiment Data nor Raw Files are altered during 

analysis. 
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Figure 25 - Analysis Utility 

 Arena Table – The list of all subjects in this experiment. 

 Subject ID – Name of the subject in this arena as entered at the time of the 

experiment. 

 Start – The date and time data collection started for this arena. 

 Length – The period during which data was collected for this arena. The clock 

on the computer and the Opto-Varimex units vary slightly so there may be a bit of 

lag between the two that accumulates over time. This is usually on the order of a 

second or two every few hours and largely has no impact on collected data. 

 Events – The number of calculated events after the “Parse Events” action has 

been performed. This is covered in more detail in Events. 

 Map – The map to be used for analysis. Because not every arena is necessarily 

identical, not every arena has to have the same map assigned to it. 
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 Mask – Opens the Mask Editor utility for this subject. More details on the Mask 

Editor and its function in Mask Editor. 

 View – Opens the Arena Monitor in a “review” mode so the position and state of 

the subject at each point in the experiment can be observed. 

 Settings 

 Map for Arena – This shows the list of all available Zone Maps for the selected 

arena. A map with a checkmark next to it indicates that this map will be used during 

any analysis routines to be performed later. 

 Analysis Settings – The settings relevant to determining subject state. These 

settings and their use is explained in further detail in Analysis Utility. 

 Fence Size – Radius of the fence the subject has to leave to change state 

from “Stereotypic” to “Ambulatory”. 

 Fence Reset - Amount of time subject has to remain in one position before 

the fence is redrawn. 

 Rest Threshold - Amount of time subject has to remain in one position to be 

considered “Resting”. 

 Stereotypic Filter – “Stereotypic” periods less than this time will be 

reclassified as “Ambulatory” if they precede an “Ambulatory” period. 

 Undetected Filter – Any period of “Undetected” that is shorter than this 

interval will have its state replaced with the preceding position and state. This 

filter can also be disabled, but it is not usually recommended. 

 Hole-Poke Analysis – When checked, Auto-Track performs 'Hole-Poke' 

analysis using the Z-Axis and V-Axis sensors instead of checking for Rearing. 

More on this feature in Hole-Poke. 

 Organization – Settings for taking analyzed records and sorting them into 

“bins” from which statistics are derived. More on the concept of binning in Bins. 

 Bin Length – The length of time a bin is sorted into. Can be set as short as 

one minute or as long as a day. 

 Group By Time – When checked, data is binned according to the “Bin 

Length” setting. When unchecked, statistics and tabulations are performed over 

the entire experiment. 

 Group By Zone – When checked and a map is assigned to an arena, data is 

binned by zone. 

 Actions – Once the appropriate settings have been selected, these actions 

perform the analysis on all arenas that have loaded data. For long experiments on 

large systems this can take several minutes. 

 Analyze Records – Determines state, rearing and distance information for 

every record in the experiment per the methods described in Analysis 

Algorithms. 

 Organize Bins – Groups analyzed records into bins by time and/or zone.  

Requires that “Analyze Records” already be performed. More details regarding 

this process and the resulting data in Bins. 
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 Parse Events – Generates a list of events that occurred for each arena. 

Requires that “Analyze Records” already be performed. More details regarding 

this process and the resulting data in Events. 

 All – Performs all three of the aforementioned methods of analysis. 

The menu for the Analysis Utility also contains some of the same options from the utility 

itself as well as options for exporting: 

 File 

 Open Experiment – Opens a prompt for selecting another existing experiment 

for analysis. 

 Export All Subjects – The options in the menu generate CSV (Comma Separated 

Values) files with the analysis results of the open experiment data. This is discussed 

in greater detail in Exporting CSV’s. 

 Raw 

 Positions 

 Bins 

 Events 

 All Analysis 

 Tools 

 Reset Settings to Default – This will return the analysis settings to the values 

that Auto-Track would have used originally. Most are scaled for mice so adjustments 

would need to be made for rats (primarily “Fence Size”). 

 Analyze Records 

 Organize Bins 

 Parse Events 

 All 

Analysis Algorithms 

Animal position is presented as a set of coordinates along the Cartesian plane with “0, 0” 

being in the lower-left corner of the arena. When the subject breaks an odd number of 

consecutive beams, the center position is calculated as falling onto a beam. When an even 

number of beams are broken, the center position falls in between a pair of beams. So for any 

pair of activity sensors, the number of calculable positions includes all possible beams and 

the spaces between them. For example, an arena comprised entirely of R16 (16” sensors 

with 1” beam spacing) would consist of 31 positions along each axis labeled 0 through 30. 

The actual distance between these indexes is one-half the beam spacing for that pair of 

sensors. 

Auto-Track uses the collected position information to classify the subject state over the 

course of the experiment. The subject can be classified as being in one of three states 

depending on adjustable criteria: 
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 Resting – The subject is stationary. This state doesn’t necessarily imply “sleep”, but 

it does indicate the animal is not ambulating or fidgeting. 

 Stereotypic – The subject is active but not for the purpose of ambulation. Sensor 

beams are being broken which may result in the calculated position of the subject 

moving slightly but not enough to be considering intentional relocation. These 

movements could be, but are not limited to, grooming, turning, or other repetitive 

movements. 

 Ambulatory – The subject is walking, running, hopping, or otherwise moving across 

the arena. 

Subject state is determined by measuring periods of activity and inactivity along with an 

adjustable, invisible “fence” that follows the subject. In Figure 26, the black circle represents 

the subject’s center-of-area (observable shape of the subject from above) and the red circle 

shows the fence surrounding the subject. 

Fence Size

 

Figure 26 - Subject Fence 

The fence has a radius of “Fence Size”. Any subsequent movement of the animal that results 

in the center-of-area remaining inside the fence is classified as “Stereotypic” movement.  

Anytime the subject remains still – breaks no new beams and position does not change – for 

a period of time called “Fence Reset”, a new fence is drawn around the subject. This is 

shown after the subject moved inside of the fence in Figure 27. The dashed circle indicates 

the perimeter of the new fence after the subject remained at rest for a duration of at least 

“Fence Rest” seconds. If the subject remains still for longer than the “Rest Threshold” then 

the subject’s state is set to “Resting”. 



 

36 

 

Figure 27 - Updating Fence Position 

If the subject’s center-of-arena leaves the fence then the state is set to “Ambulatory” and the 

fence is erased. It’s possible that an animal at rest will begin to ambulate suddenly and 

escape the fence. The initial steps towards ambulation would still occur inside of the fence 

and normally be classified as “Stereotypic” movement though the path – as illustrated in 

Figure 28 – may more correctly be classified as “Ambulatory”. Any period of “Stereotypic” 

movement that precedes an “Ambulatory” period may be reclassified as “Ambulatory” if 

that period is shorter than the threshold set by “Stereotypic Filter”. 
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Stereotypic Ambulatory

Ambulatory

 

Figure 28 - Before and After Stereotypic Filtering 

It’s possible that a subject in the arena may occasionally not break any beams in one or both 

lower-plane axes while in motion. Small mice in a large arena may slip between beams as 

they move across the arena. When the subject disappears on either axis their state is set to 

“Undetected”. The position of the subject during brief periods of “Undetected” can be 

interpolated from previous positions if the period is shorter than the “Undetected Filter” 

period. “Undetected” periods longer than this will still appear as “Undetected” in the 

analysis results. 

Mask Editor 

Most Auto-Track applications involve an obstruction-free arena for the subject, but in some 

cases there may be fixtures or obstacles in the arena relevant to the experiment. In the case 

of fixed objects in the arena permanently and completely blocking beams in the arena, the 

Mask Editor utility allows for beams to be ignored during analysis. Clicking “Edit” under the 

“Mask” column for any arena will open the Mask Editor pictured in Figure 29. 
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Figure 29 - Mask Editor 

Every beam on all sensors is shown with a corresponding checkbox on the detector. The X-

Axis and Z-Axis beams run left-to-right, the other bottom-to-top. When a box is checked, it 

indicates that this beam will be ignored during analysis and paints the associated “dead 

spots” in the arena. Lower plane blocked beams are drawn in blue; upper plane beams in 

red. The “Clear Mask” button will reset the current arena and unblock all beams. “Copy to 

All Arenas” will take the current set of blocked beams and copy them to all eligible arenas. 

Positions are normally calculated from the activity sensor beams during acquisition. If no 

mask is set, the action of “reprocessing” the records is skipped. If a mask is set, the time to 

analyze records will increase considerably. The Auto-Track software should remain 

responsive during this time. 
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Bins 

The analyzed records can be organized into “bins” which are adjustable periods of time 

(“Bin Length”) and location. After clicking “Organize Bins”, each subject’s data is grouped 

and summary statistic presented based on the selected settings. Each row in the resulting 

table – as shown in Figure 30 – contains statistics for a subject over a particular 

combination of time and zone. Unselecting both options show statistics for the subject for 

the whole arena over the course of the entire experiment. The “Bins” table shows the results 

for one subject at a time. The displayed subject appears in bold in the arenas table. 

 Group By Time – Data is separated into groups using the interval specified in “Bin 

Length”. 

 Group By Zone – Within each time-bin, data is separated by zone based on the 

selected map for the subject. 

 

Figure 30 - Example Bin Results 

The figures and statistics tabulated for each bin are as follows: 

 Bin # – The index of the current bin. 

 Start – The start time of this bin relative to the start of the experiment. 

 Finish – The finish time of this bin relative to the start of the experiment. 

 Records – The number of data points in the current bin. 

 Zone – When “Group By Zone” is enabled, the data in the row pertains to this zone. 

There is also a colored square indicating the zone’s color. 

 Entrances – When “Group By Zone” is enabled, this is the number of entrances into 

this zone from other zones. 

 Ambulatory – The amount of time spent in the “Ambulatory” state for this time and 

zone combination. 

 Stereotypic – The amount of time spent in the “Stereotypic” state for this time and 

zone combination. 

 Resting – The amount of time spent in the “Resting” state for this time and zone 

combination. 

 Rears Z – The number of rearing events measured on the Z-Axis for this time and 

zone combination. 
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 Rears V – The number of rearing events measured on the V-Axis for this time and 

zone combination. 

 Rearing Z – The amount of time during this bin that the subject spent rearing on the 

Z-Axis. 

 Rearing V – The amount of time during this bin that the subject spent rearing on the 

V-Axis. 

 Distance – Distance travelled during this time and zone combination. Distance is 

only measured during the “Ambulatory” state. 

 Speed – The average speed of the subject during this time and zone combination 

computed from the Distance and Ambulatory values. 

Events 

The analyzed records can be broken down into a list of discrete events for further analysis. 

Multiple events can register in the same record. The “Events” tab contains all of these events 

for the select subject. 

 Record – The record number in which the event occurred. 

 Time – The time relative to the start of the experiment that the event occurred. 

 Event Type – The type of event that occurred. 

 State Change – The subject changed states to “Ambulatory”, “Stereotypic”, 

“Resting”, or “Undetected”. 

 Zone Change – The subject changed zones inside the arena. 

 Rearing Start – The subject was detected as rearing on one of the upper axes. 

 Rearing End – The subject stopped rearing. 

 Hole-Poke Start – The subject began poking through a hole in the floor. 

 Hole-Poke End – The subject is no longer poking into the indicated hole in the 

floor. 

 Event Property – The value relevant to the event that occurred. For zone changes, 

this would be the zone being entered. For state, this is the new state of the subject. 

Rearing events indicate the axis where rearing was detected. For hole-poke events, this 

is the number of the hole poked. 

Hole-Poke 

Opto-Varimex systems paired with special arena parts pictured in Figure 31 are capable of 

performing a special type of exploratory experiment called a “Hole-Poke” or “Nose-Poke” 

experiment. The position-plane sensors are placed above a raised floor with sixteen holes in 

it for the subject to explore. Below the floor, an additional set of activity sensors monitor the 

holes to record when a subject explores them. 
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Figure 31 - Hole-Poke Arena 

Configuring a system for Hole-Poke is similar to configuring an experiment for standard 

position tracking. The sensors X-Y plane are setup above the hole-poke floor and the Z-V 

sensors – normally placed above the X-Y plane for rearing – are connected below the floor. 

For systems that already have X, Y, Z and V sensors configured, the sensors themselves will 

not need rewired though they may need to have the mounting heights adjusted. As long as 

the lower sensors are mapped as the Z-Axis and V-Axis sensors in the Auto-Track software, 

the arena doesn’t need to be physically rewired. 

The wiring diagram presented in Figure 32 is the same as for a four-sensor system but with 

the additional floor installed. The sensors in red indicate the plane below the floor for 

monitoring hole-pokes. The sensors in orange are the positional-plane sensors. 
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Figure 32 - Hole Poke Wiring Diagram 

Other than properly wiring and configuring the Opto-Varimex system, there are no 

additional settings required to perform a Hole-Poke experiment. 

The only additional step that is necessary in a Hole-Poke experiment is performing a 

different kind of analysis rather than using the Z-Axis and V-Axis sensors for rearing. Any 

experiment that has arenas with Z and V-Axis sensors defined can be analyzed with the 

“Hole-Poke Analysis” option found on the Settings tab of the Analysis Utility. 

When the “Hole-Poke Analysis” option is checked, the Z and V-Axis sensors are used to 

figure out when and where the subject is poking through a hole in the floor. Rather than 

returning “Rearing” events in the Event list, “Hole-Poke” events are added that indicate 

which hole was poked and for how long. Each hole is marked with a number as indicated in 

Figure 33. 



 

43 

Arena Space

13 14 15 16

9 10 11 12

5 6 7 8

1 2 3 4

 

Figure 33 - Hole-Poke Map 

Residency 

The “Residency” tab on the Analysis Utility has settings for generating charts that indicate 

the amount of time the subject spent in each position inside the arena. After selecting a time 

period for a particular arena for analysis, an image is generated with a colored square at 

each position. The darker the color, the longer the subject spent in that location. If a Zone 

Map is assigned to the arena, the colors used are those from the zones on the selected map. 
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 Start Record – The first record to be considered for residency analysis. 

 End Record – The last record to be considered for residency analysis. 

 Tabulate Residency – Re-runs the residency calculations only for the selected 

arena. 

 Export Residency – Writes the current results of the residency tabulation to a CSV 

file. It contains a table with as many rows and columns as possible positions with each 

value in the table containing the amount of time the subject spent at that location during 

the experiment. 

Exporting CSV’s 

All forms of analysis from the Auto-Track software can be exported for use in other 

programs in the form of Comma Separated Values files (CSV). The options for exporting 

each form of analysis appear in the “File” menu under “Export All”. For each form of analysis 

– Positions, Bins, and Events – the data will be reanalyzed if settings have been changed 

since the last time it was processed. 
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Figure 34 - Filename Examples 

All exported files contain the experiment information and analysis settings in the header 

above the results. Filenames for exported data follow the format: 

”Experiment_TYPE.ARENA.CSV” 

The “Type” value indicates the type of analysis contained in the file. The “Arena” value 

indicates the arena’s index as each exported file contains only one arena’s worth of results. 

Column headers and formats follow those displayed in the Analysis Utility. 

Most spreadsheet software has a limit on file length so exceptionally long files are split into 

24 hour files marked “D01”, “D02”, etc. 

 Raw (_RAW) – This file contains only the X-Y positions for every record in the 

experiment along with rearing information. None of the analysis options or filters have 

been applied to these results. The “Raw” files are not included in the “All Analysis” 

export option. 

 Positions (_POS) – This file contains X-Y positions, rearing data, subject state, zone, 

and distance travelled for every record for one arena in an experiment. 

 Bins (_BIN) – This file contains the bins of statistics for one arena based on selected 

settings at the time of analysis. 

 Events (_EVENT) – This file contains a complete list of all events for one arena. 

 All Analysis – Saves the Positions, Bins, and Events forms of analysis to their 

respective CSV’s. This option can take a while on larger systems. 
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Appendix A – Light/Dark Box Assembly 
The Light/Dark Box allows for preference studies by splitting the standard arena space in 

half. The light half has clear walls, the dark half has walls that are opaque black to visible 

light, but allow the infrared beams of the Opto-Varimex units to pass through. The floor is 

opaque black on both sides. 

 

Figure 35 - Completed Light/Dark Box 

Materials for assembling the Light/Dark Box include: 

 1x Solid black cage floor with position brackets and feet attached 

 1x Clear side-wall, 6mm thick 

 3x Clear side-wall, 3mm thick 

 1x Black side-wall, 3mm thick 

 2x Clear half side-wall, 3mm thick 

 2x Black half side-wall, 3mm thick 

 1x Black center dividing wall with pass-through cut-out 

 1x Black lid 

 1x Clear lid 

 6x Machine-screw and thumb-nut pairs for attaching thin-walls 

 4x Corner clamp bracket assemblies 

One of the side walls is a 6mm thick clear sheet.  The second wall consists of a clear 3mm 

sheet bolted to a 3mm IR black sheet.  The last two side walls consist of a clear 3mm sheet 
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with one half bolted to a half-side clear sheet, and the other half bolted to a half-side IR 

black sheet.  A single 3mm IR black sheet with a subject entry hole on the bottom edge 

slides down between the side sheets to divide the cage. These pieces, disassembled, are 

pictured in Figure 36. 

 

Figure 36 - Plastic Panels 

Start the assembly by laminating each of the 3mm clear panels with the black panels to 

bring their overall thickness up to 6mm. This is done using the screw and thumb-nut pairs. 

Then attach the 3mm clear half-walls to the remaining ends of the long 3mm clear panels so 

that all four walls are 6mm. Wait to completely tighten these screws until the arena is 

entirely put together so the alignment can be adjusted. 

Attach all four walls of the arena using the corner brackets like in Figure 37. 

 

 

Figure 37 - Corner Brackets 
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The completed arena should look like Figure 38. 

 

Figure 38 - Completed Arena 

In performing Light/Dark experiments, it’s useful to generate a corresponding Zone Map 

that details the areas in the arena as in Figure 39. 
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Figure 39 - Light/Dark Map 
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Appendix B – Quickstart Guide 
More in-depth instructions appear in Running an Experiment. 

1. Load the Experiment Setup window from either the Getting Started window or the 

main menu. 

2. Enable desired arenas. At least one arena must be enabled to run. 

3. Select a location for data to store data while the experiment is running using the 

“Browse” button in the “Data Filename” section. 

4. Select a start mode for this experiment. “Start on Position” is most common. 

5. Select an experiment duration. There is a limit of 48 hours per experiment. 

6. Enter in ID’s for each subject in the arenas. 

7. Click “Start” under the Experiment section to begin. 

8. While an experiment is running, real time observations of their position can be 

monitored using the Arena Monitor. Click the respective “View” buttons to view a 

particular subject. 

9. Single arenas can be stopped by clicking their respective “Stop” buttons. The rest of 

the arenas will continue uninterrupted. 

10. The entire experiment can be terminated using the Experiment Stop button. 

11. The experiment will terminate automatically when the status of all arenas is 

“Finished”. 

12. At this point, a new experiment can be started by selecting a new data file or the 

newly acquired data can be sent directly to the Analysis utility but clicking 

“Analyze”. 

 


