CageView™ Premium User Manual

Quick Start Guide

A=Y

Cage 1: BLE 1921680248081 [

Activity Heat Map

..

® " sedilLumine

All rights reserved and protected for MediLumine. ©2022 — Document ID No: ML-CV-22-Draft



N

CageView™ User Manual

ediLumine
Table of Contents

ANErOUCHION i 2
1L, CV-SMarTFEEARI™ ...ttt ettt et e s e st e s bt e e s bt e e ab e e sab e e sabe e s bt e ebbeeaabeesabeesbeesbeeebeeeas 2
R OV Y 1 =T Y LY (o] o ST P SR OPPR 2
2. CageView™ Installation ReqUIirements ........ccccciieiiiieiiiieiiiiiiieicreesreeerensesenesesnenessnsesennns 3
. CageView™ Installation Procedure ......cc.ciciiiieiiiiniiiiiiiieiiieniciieiiinneieeserenssssnsssssessssnssssnnns 3
3.1 Installing CageView App using installer file (Old VErsions) .......cccccuveeeeiieeeciiiee e 3
3.2 Downloading and Installing CageView App from Microsoft Store (New Version) ........cccceeeveeruveennee. 5
4, SOftWare UpPdates ....c.cceiiieueiiiiiineiiiiiiniiiiieiiiiieeiiiiesiiiesmiiiessiiesssiiesssmsensssssssssssssenns 6
5. Software Usage INSEruCtioN ......cccuuciiiiieiiiiiiiiiiiiieiiiiensinieasnnneseisiresssssessssssnessssssneanssnne 8
5.1. Establishing Wireless CONNECLION .........uiiiii ittt e et e e e s e e e e e e e e e e srnnbaaneaeeeeenns 8
5.2. CageView SMartFEEAEI FEAtUIE ......ccvii ittt ettt e e re e e e e e s bte e e e aree s e e abae e e esteeeesareeas 16
5.3. CageView Activity MONItOrNG FEAtUIE.....cooiiiiiiiiiieeeieeee ettt e e e s saree e e e s s 22
6. Connecting CageView Devices to an Existing CageVieW........cccccvveiiiieniirieniineiinnninennnea, 27
6.1. Connecting SmartVision Device to an EXisting CageVIeW .........uuuviieiiiiiriiiiiiiieiieeeeeeeeeeeeee e, 27
6.2. Connecting SmartFeeder Device to an Existing CageVieW ........ccoccvereeiiieeeciiie et 28
7. Customizing and Exporting Trajectory Data Into .csv FOrmat.....c..cccceeeeeenceeencreencrenncrennnnes 29
2 Y= 1Yot d [T - T =Tot eV I - S PRSP 29
7.2. Customizing Target TimMeE RANEE ....ccoceeeeeeeecccc et e e e e e e e e e e eeeeeaaaaaaaaaaaeaeeanens 30
7.3. Customizing Histogram Bin INTEIVAl .......ccuviiiiiiiieciec ettt e e e 30
7.4. CUSTOMIZING HEAT IMAP SIZE ..vveeiiiiiiiiieeee ettt sttt e e s st e e e e s s sabtaa e e e s s s sasnbeeaeessnnas 31
7.5, EXPOrting TrajeCtory Data.....cccoiiii it e e e e e e e e e e e e e e aeaaaaaaaaaeaaaaaees 33
8. Assembling SMart FEEAEr...... .t ree e sen e s ene e ssasesenssssnasenensanens 35

Important Note:

The CageView App is available on Microsoft Store for free download.
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1. Introduction

CageView™ is a programmable, detector, and easy-to-handle device used in research
centers focusing on biomedical research and animal science. It is designed to provide
controlled conditions for measuring food, behavior, drug ingestion, and exercise
intensity. It eliminates the need for technicians to measure intake and change the
conditions.

Although it has comprehensive and unique features, CageView has a competitive
price compared to similar products and is affordable for research laboratories.

CageView™ consists of two separate modules: CV-SmartFeeder™ and CV-
SmartVision™.

1.1. CV-SmartFeeder™

In most biomedical research studies with rodents (mice and rats), it's essential to
provide their daily and hourly food share in a predetermined manner. CageView™
can be programmed to provide access or remove access to the food source anytime
and from almost anywhere. Its features include:

e Scheduling feeding plan

e Saving specific feeding plans

e Changing and removing the scheduled plan
e Monitoring the Smart Feeder performance

1.2. CV-SmartVision™

CageView™ is programmable to monitor and record the activities of animals. The
tracing mechanism consists of the following:

e Tracing the activity of the animal

e Providing the distribution of the activity location over a specific time step

e Compatible with a varied spectrum of light (Using image/video-processing
techniques to eliminate the effect of light)
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2. CageView™ Installation Requirements

The following features are the requirements that a machine needs to meet to

execute the CageView™ software:

OS Type: Windows 10 (64-bit)
OS Version: Version 2004 (OS build 19041.985) [Minimum Tested]
Version 20H2 (OS build 19042.1052) [Recommended]
Installed Memory (RAM): 8 GB [Minimum Tested]
12 GB or more [Recommended]
Processor: Core (TM) i5-3450 CPU @ 2.10 GHz or equivalent [Minimum Tested]
Core (TM) i7 4" Gen. CPU and higher or equivalent [Recommended]

Important Note 1: The machine needs to have a working Bluetooth 4+ adapter
installed. Most laptops and modern desktop PCs have built-in Wi-Fi and Bluetooth
adapters. If your system does not have a built-in Bluetooth adapter, you can utilize

an external Bluetooth 4+ dongle.

Important Note 2: For Activity Monitoring, it is recommended to use a machine that
has a dedicated GPU.

3. CageView™ Installation Procedure

This section provides easy-to-follow instructions to install CageView™.

3.1 Installing CageView App using installer file (Old Versions)

3.1.1. If you are using the "exe" version of the App, go to the installation folder and

double-click on "CageView (x64).exe".

~

Name Date modified Type Size
52 CageView (x64).exe 2022-02-09 2:.59 PM Application 253469 KB
|| CageView (x64).wixpdb 2022-02-09 2:59 PM WIXPDE File 143 KB
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3.1.2. By double-clicking the "exe" file, a window will pop up, as shown in Figure 1.

Read the "End User License Agreement." If you agree with the Terms and

Conditions, check the "I agree to the license terms and conditions" box and click

the "Install" button.

L B
q

CageView (x64) Setup - X

@ CageView (x64)

[YOUr OTganizavion ana TR, OF 3 TR-3UINorZen TeSeller, Specivicany N
referring to this agreement. No amendment to or modification of this
agreement will be binding unless in writing and signed by TR. The failure
of TR to enforce any rights under this agreement will not be deemed a
waiver of any rights. Any translation of this agreement is done for local
requirements and in the event of a dispute between the English and any
non-English version, the English version of this agreement will govern.

12. Third Party Software

Portions of the Software include third party software.

Acknowledgments, licensing terms and disclaimers for such material are
available upon request and your use of such material is governed by

their respective terms. v

41 agree to the license terms and conditions

Options 9 Install Close

Figure 1. Software License Agreement.

Note: When clicking the "Install" button, you may be asked to give permission for
the installation. Click "Yes" if you see this message generated by the OS.

3.1.3. Click the "Install" button to start installing software. After installation, the

following window will appear, and the software shortcut is created on the Desktop.

~ CageView (x64) Setup = X

CageView (x64)

Installation Successfully Completed

Close

Figure 2. A Message indicating successful installation with a software icon.
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3.2 Downloading and Installing CageView App from Microsoft Store (New
Version)

3.2.1. Go to the Microsoft Store and search "CageView."

3.2.2. Click on CageView to see a window containing the CageView App description.

On the left side of the window, click Install / Get button to download the software.

.Y Screenshots

e ol =

CageView

Tactite Robotics Lig,

[l 1R

CageView cor ind graphic jare enables the user to make
the scheduling and remotsly observe the cage/animal status. It also provides ar

Utlites & tools

Figure 3. CageView App on Microsoft Store
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4. Software Updates

This section provides information about CageView App's software updates and
step-by-step instructions for the updating process.

4.1. If the CageView App is outdated, the information button ( -~ ) on the bottom of
the main window will blink. Click the information button to see an alert stating,
"Updates are available," as shown in Figure 4.

A CageView BlEResy @ — -]

About
CageView Version 7.1.2.0 Copyright (c) 2022 Tactile Robotics Ltd,

Updates are available

You can access the latest privacy policy of the app posted here,
This app uses the following third party libraries:

FFmpeg

This app uses the publicly available compiled FFmpeg library files from BtbN,
FFmpeg dynamic link library (dll) files are located in the FFmpeg directory under your installation location, you can go ahead and
replace these LGPL les with a compatible version.

Figure 4. Updates are available warning

4.2. Click the download button beside the "Updates are available" to initiate
downloading and installing process (Figure 5).

4.3. If the CageView App is up to date, clicking the (> ) button will show information
and a statement that the user is using the latest version of the App (Figure 6).
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About

CageView Version 7.1.2.0 Copyright (c) 2022 Tactile Robotics Ltd, &

I {_ Dowmloading and installing the updates. I

You can access the latest privacy policy of the app posted here,
This app uses the following third party libraries:

FFmpeg

This app uses the publicly available compiled FFmpeg library files from BtbN,

FFmpeg dynamic link library (dl) files are located in the FFmpeg directory under your installation location, you can go ahead and
replace these LGPL licensed files with a compatible version.

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright [€) 2007 nc. Everyone is of thi but changing it is not
allowed

This versian of the GNU Lesser Ganeral Public the terms ang 3of the GNU License by the additional
parmissians bated below.

0. Additianal Definitions.

45 used herein, this License”™ ion 3 of the GHU Lesser 2 el the "GNU GPL" refers to version 3 of the GHU General Public Lizerse,

“The Librasry” refers b 5 covered work gevernad by this License, othar than sn Applicstion or s Combined Work a2 defined below

A “Applcabion” i any work tht ks use of an ntertsce provided by the Library, but which is 1ot othenwise bissed o the Library. Definng & subciass of & class defined by the
Lirary i deemed 2 mode of using an interface pravided by the Library.

A "Combined Wark! is g or linking icati the Lirary. The pa ion of the Library with which the Combined Work was made i
slsc called the “Linked Versicn”.

The o for a C the Comesponding Source for the Combined Werk, excluding any sausrce code for portions af the Cambined
Wark that, considered in isclation are based on the Appcation, and not on the Linked Versian.

‘The “Camespanding Applicaticn Code” for a Combined Work means the cbject code and/or scurce code for the Applcation, including any data and utifty programs needed far
repeoducing the Combinad Woek from the Application, but axchiding the System Libearies of tha Combined Work.

1. Exception to Section 3 af the GNU GPL

3 and 4 of s Li being bound by secticn 3 of the GNU GPL.

2. Comveying ModSied Versizrs,

f you modify & copy of the Library, and, in your modifications, & facity refers o 8 function or data to be supplied by an Agpication that sses the facity (other than as an
ilty i i ), then you may of i

ol under th Licerse, provided that you make @ good faith effort to ensure thet in the event en Application daes not supply the function or data, the fociity st operates, and

Figure 5. CageView App update downloading and installing

About
CageView Version 7.1.2.0 Copyright (c) 2022 Tactile Robotics Ltd. a

@ You're using the latest version of the app

You can access the latest privacy policy of the app posted here.
This app uses the following third party libraries:

FFmpeg

This app uses the publicly available compiled FFmpeg library files from Bt&N,

FFmpeg dynamic fink fibrary (dll) files are located in the FFmpeg directory under your installation location, you can go ahead and
replace these LGPL licensed files with a compatible version.

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 o Everyone is permitted to copy copies of this but changing it not
sllowed.
This Pubic of version 3 of Ucanse, adaonsl

permissions listed below.
0. Addiional Defintions.

A5 used herein, *this Licensa” refers to varsion 3 of the GNU Lesser General Public License, and the “GNU GBL" refars to version 3 of the GNU General Public License.

“The Libeary” ref by this License, other than an Applics a Combined Work

A *Application’ is Library, but the Library. Defining & subcless of o class defined by the
¥ pe by the Library.

A “Combined Work" ¥ ng Library. The par of the Library ombined Work was made i

2150 catled the “Linked \ersion”.

The “Minimal Comresponding Source” for a Combined Work means the Carmesponding Source for the Combined Work,excluding any source code for partions of the Combined

Work that, considered in solation, and
The °C Code' fora G and/or source code for the Application, induding any data and wtilty programs needed for
reproducng the Combned Work from but g Work

1. Exception to Section 3 of the GNU GPL
You may convey & covered work under sections 3 and 4 of this License without being bound by section 3 of the GNU GPL
2 Conveying Modifed Versions.

1 you madify a copy of the Libeary, and,in your modifications,  facity refers to.a function or data to be supplied by an Appiication that uses the faclty (other than 35 an
argument passed when the facibty is invoked), then you may convey 3 copy of the modibed version:

3) under this Licence, provided that you make 3 good faith efiort to ensure that in the. does nat supply operates, and
erforms whatever part of its purpose remaing mesninafid of .

Figure 6. Using the latest version

7| Page MediLumine.com


https://medilumine.com/cageview?playlist=723cbc4b&video=e3b6e24

N

ediLumine CageView™ User Manual

5. Software Usage Instruction

This section provides step-by-step instructions on how to work with CageView™
software after it is successfully installed.

5.1. Establishing Wireless Connection

The first step is to establish a wireless connection between Smart Feeder and the
software. The following sub-steps explain how to connect the Smart Feeder to the
software successfully:

5.1.1. Double-click on the software shortcut located on the Desktop or other
location on the machine. The first page of the software is shown in Figure 7.

5.1.2. The App indicates Bluetooth Low Energy (BLE) adapter status on its title bar
on the right (we'll call this spot BLE status indicator henceforth). The user will see
"BLE Ready" when the adapter is enabled and turned on. The user can go ahead
and add a BLE CageView and connect to it when seeing this message.

5.1.3. When no BLE adapter is found in the system or disabled under the device
manager, the "No BLE Adapter" will appear in the BLE status indicator, as shown
in Figure 8. The user cannot use the BLE functionality of the App in this state. A
restart of the App is required when a BLE adapter is connected or enabled after
the App's initial start-up.

5.1.4. The "Power on BLE" button is shown in the BLE status indicator area when
the BLE adapter is detected, but it is turned off by the system. The user cannot use
the BLE functionality of the App when the BLE adapter is off. The user can either
click on this button to turn on the BLE adapter or turn it on in Windows settings.

Note: The App does not require a restart after turning on the BLE adapter (Figure
9).
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Cages Select the cage to monitor or add a new one

You currently have no cages setup

Go ahead and add the first one 1

O

Figure 7. The first page of CageView software

Cages Select the cage to monitor or add a new one |

You currently have no cages setup

Go ahead and add the first one 1

Figure 8. On the first page of CageView software, no BLE adapter
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You currently have no cages setup

Go ahead and add the first one 1

Figure 9. On the first page of CageView software, Power on the BLE adapter

5.1.5. Clicking on the "Add Cage" button (represented by a plus icon) opens the
add cage, as shown in Figure 10, to add BLE CageView.

BLE Ready @

Add New Cage

— Local Area 9 Bluetooth Low
- Network [LAN) Energy (BLE)

Name

Physical Dimensions

width: 35 + — Height 12 + — Unit:  Centimeters ~
Description
v %
SmartFeeder SmartVision
Discovered SmartVision Devices (2):
CV-202202-5V-002 CV-202202-5V-001
Configure SmartVision WiFi -

Figure 10. Add a BLE cage - scanning
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5.1.6. To add a BLE CageView, choose "Bluetooth Low Energy (BLE)" (as shown
in Figure 10). Ensure the Smart Feeder is on (by clicking the push button). The
software starts initiating a BLE scan for nearby CageView. A spinning animation is
shown when a BLE scan is in progress.

5.1.7. The user requires to enter a name for each cage added. Filling in the
description field is optional and can contain extra information for reference.

5.1.8. The discovered nearby BLE CageView will be listed in the form. The user will
need to choose one of the discovered devices from the list in addition to naming
it (Figure 11). A valid filled form is shown in Figure 12.

&  CageView BlEReady @ | — O

Add New Cage
—_ Local Area Bluetooth Low
. Netwark (LAN) Energy (BLE)
Name
Physical Dimensions

Width: |35 + — Height: |12 + — Unit:  Centimeters ~

Description

o L
SmartFeeder SmartVision
Discovered SmartFeeder Devices (1)
€V-202202-5F-333
Discovered SmartVision Devices (1)
CV-202202-5V-002
Configure SmartVision WiFi =
=

Figure 11. Add a BLE Cage - scan finished
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4 CageView BlEResdy @ = O

Add New Cage
— Local Area Bluetooth Low
= Metwork (LaN) e Energy (BLE)

Cage 1 - SFSV

Physical Dimensions

width: 35 + — Height: 12 + — Unit:  Centimeters ~

-
SmartVision

v
rt

Discovered SmartFeeder Devices (1)

CV-202202-5F-333

Canfigure SmartVision WiFi

=n
Figure 12. Add a BLE Cage - filled form

5.1.9. To connect the Smart Vision to the software, ensure the SmartVision is
connected to a power source and turned on. Then, click the SmartVision button
(represented by a camera icon) and scan for nearby SmartVision devices. Once the
scan is finished, nearby SmartVision devices are listed in the form; click the desired
SmartVision device and configure the SmartVision WiFi.

Note: The user can set up the SmartVision and SmartFeeder individually and cannot
add a BLE CageView if the "BLE Ready" message is not indicated in the BLE status
indicator area.

5.1.10. To configure SmartVision's WiFi connection, choose and click the desired
SmartVision device listed on the form after the scanning process. Then, click on the

"Configure SmartVision WiFi" checkbox.

5.1.11. The user will see an extension of three unfilled values, as shown in Figure 13.
Fill the boxes for each value with your WiFi information, then click the "Add" button.

Note: The SSID and Password are "case-sensitive." Please ensure to type them
correctly.
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Note: The "Username" box is optional. This is usually used for WPA2-Enterprise
networks such as the ones in universities.

Discovered SmartVision Devices (1)
CV-202202-5V-002

+" | Configure SmartVision WiFi

Please note that all the following three values are case sensitive.

SSID
Password

User Name (Optional)

* The user name is optional and is used for WPA2-Enterpnise networks such as the ones in the universities,

Cancel

Figure 13. SmartVision's WiFi configuration for normal networks

5.1.10. A typical main window after adding one BLE CageView is shown in Figure 14.
The given name for the cage and its ID in the App can be seen on the top left side. A
corresponding icon indicates each cage connection mode on the far right. A Wi-Fi
icon indicates a LAN CageView, while a BLE icon indicates a BLE one. Also, notice the
set IP for a LAN CageView and the BLE address of a BLE one.

5.1.11. Click on any CageView item, open the corresponding cage, and initiate the
connection, as shown in Figure 15.
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A CageView BlEReady @ = — O *

Cages Select the cage to monitor or add a new cne

Cage 203255: Cage 1 - SFSV CO-CF:16:82E0:08 3}

Figure 14. The main window - added the BLE CageView

BlEReady @ - O X
hitp://192,168.0.216:8081/ i

PREVIOUS TRAJECTORIES

CageView Cage 1 X

Cage 203255: Cage 1 - SFSV

@) Run mouse detector network

t Mouse detector is off

Turn it on to generate movement trajectory

12301 302 303 304 305 306 307 308 309 3010 3011 :30

AV ‘ T=] Food lid is open [ o]
Thursday 1

i ! { |- ! { © The lid will remain open indefinitely

AM:
Friday e T Food lid opened at or before 2022-04-29 12:07:01 PM

AM:
Saturday il 1 : o Tt = t - t —

2 ALLEVENTS

WEEK SCHEDULE m Eating

Figure 15. Opened BLE CageView
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5.1.12. The BLE CageView window with only the SmartFeeder connected is shown in
Figure 16, and Figure 17 shows a window with only the SmartVision connected.

Cage 203256: Cage 2 - SF i

Do you want to set up the SmartVision now?

Discovered SmartVision Devices (1):
CV-202202-5V-002

SmartVision is not setup for this cage |:|

12301 302 203 304 2305 306 307 308 309 2010 2011 30 o
an [ETEETETEEFIE[EJEEIFIF[E[E[FE]ETF[E[EE[FIF TT Food lid is open L
PM:
s |FLFE F F|F|F|F F F|FIF F F F|FIFFFFFFFFF
PM: |
AM: F',F—‘FFFFFJFFFF}FFF]F]FFFF}F[FF
PM:

Thursday
O Food lid will close in 11 hours, 11 minutes

Friday T1 Food lid opened at or before 2022-04-29 12:46:.03 PM

Saturday

ALLEVENTS

Figure 16. Opened BLE CageView, SmartFeeder only

Cage 203257: Cage 3 - SV -//192.1 16:

@ Run mouse detector network PREVIOUS TRAJECTORIES

t Mouse detector is off

Turn it on to generate movement trajectory

Do you want to set up the SmartFeeder now?
Discovered SmartFeeder Devices (0):

No SmartFeeder device found.

SmartFeeder is not setup for this cage :

Figure 17. Opened BLE CageView, SmartVision only
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5.2. CageView SmartFeeder Feature

This subsection provides useful information on how to use the smart feeder feature
of the system. The following sub-steps explain various aspects of the software.

5.2.1. The diet schedule for the cage is shown at the bottom left of the opened cage
window. The diet schedule presented is only a focused version that shows the
current day in the middle, the previous day, and the day after. The weekly diet is
defined by a 48 * 7 schedule, each box representing a 30-minute window during the
week. We will name this 30-minute window a time slot from now on.

5.2.2. The time slot corresponding to the current time in the week is differentiated
by a breathing animation. Clicking each box toggles the diet for that specific time slot.
Then, press down the mouse button and swipe over the desired boxes to change the
diet schedule more easily.

5.2.3. The focused schedule after some edits is shown in Figure 18. Then, the next
upcoming event for the cage is updated accordingly at the bottom right (e.g., "Food
lid will close in 11 hours, 45 minutes"). Click the "Week Schedule" button at the
bottom of the focused diet schedule to open the week schedule dialog.

A& CageView

Cage 203255: Cage 1 - SFSV http://192.168.0216:8081/ [l

(@) Run mouse detector network PREVIOUS TRAJECTORIES

t Mouse detector is off

Turn it on to generate movement trajectory

12301 302 303 304 305 306 307 308 309 3010 3017 30

aw [FF F FIF[F F FE|F[FF F FIF|F F FIF|FIF F FF I'1 Food lid is open @
Thursday - ST ep— e—— " iy

| = el | L) il | | | R & © Food lid will close in 11 hours, 45 minutes
v [EE e R R E R EEE

Al
Friday i T Food lid opened at or before 2022-04-29 12:07:01 PM
cataraay " |VER I e REGE
A M ALLEVENTS

o e

Figure 18. CageView with the diet schedule set
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5.2.4. The full weekly diet schedule is presented in the week schedule dialogue, as
shown in Figure 19. Editing this diet schedule is the same as the focused version. The
user can either click on each box individually or press down the mouse button and
swipe to change multiple at once. The user can also use this dialogue to save and
load their defined diet schedules in the App.

5.2.5. To save the diet schedule, add the name and click the "Save" button.

5.2.6. The saved diet schedule's name will be presented by a badge at the top of this
dialogue, as shown in Figure 20.

Note: The user cannot save the same diet schedule with different names.

5.2.7. After diet schedules are saved in the App, they can be used and loaded onto
any CageView that the user wants.

5.2.8. First, the diet from the presented list should be chosen to load a previously
saved diet schedule. After selecting a diet schedule from the list, the interface will
show a preview (as shown in Figure 21) with a different color fading back and forth
on top of the current diet schedule to identify the differences and choose the desired
schedule more easily.
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Note: Please note that editing the diet schedule in this state is disabled, as two diet
schedules are presented on top of each other. Click the “X" button beside the list to
clear your selection and return to your current diet schedule.

A& CageView age 1-... BLE Ready @

Week Schedule
12301 302 303 304 305 306 307 308 309 30103011 30

Sunday
Monday
Tuesday
AM
Wednesday
Thursday
Friday

Saturday

Save this schedule: | Name

Load a schedule: | Select schedule to los X - B

Figure 19. Week schedule dialog

Week Schedule
12307 302 303 304 305 306 307 308 309 3010 3011 30

Sunday
Monday
Tuesday
A
Wednesday
Thursday

Friday

Saturday

I [ s |

Save this schedule:  Name Diet schedule "Half-day” is already saved

Figure 20. Week schedule dialogue - diet saved

Load a schedule: Select schedule to load. X - B
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BLE Ready @ -

Week Schedule

12:301 302 303 304 305 306 307 308 309 :2010:3011 30

EEEEEEEEEE R EEEEEE
| |

Tuesday
AM:
Wednesday

AM:
Thursday

Saturday

Figure 21. Week schedule dialogue - load preview

5.2.9. When a diet schedule is selected, the user can either click the "Load" button or
the "Delete" button, represented by a trash bin icon. The result is shown in Figure
22.

Note: In addition to setting the desired diet schedule, the user can manually control
the cage's current food lid state by using the switch at the right of the cage's view.

5.2.10. The cage's food lid events are logged by the App for reference. A summarized
list of these events and the current state of the cage's food lid can be seen. Also, the
user can click the "All Events" button to see the complete list of food lid events. The
dialog for the food lid events history is shown in Figure 23.

Note: Each day's food lid events list can be seen here. The events are sorted by their

time in descending order, meaning that the most recent one will always be at the top
of the list.
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WEEK SCHEDULE

Figure 22. CageView - food lid event added

CageView™ User Manual

BlEReady @  — (]

http//192.168.0216:8081/ [|f

@ Run mouse detector network PREVIOUS TRAJECTORIES
[ Mouse detector is off
Turn it on to generate movement trajectory
T] Food lid is open [ o]

© Food lid will close in 6 minutes

T Food lid opened at or before 2022-05-09 9:51:17 AM

ALL EVENTS

5.2.11. Choose the log dates, as shown in Figure 24. The calendar only shows the
dates that the App has records for them. Some days might be crossed with an "X" in
the calendar, meaning that there are no records for those days in between.
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Food Lid Events History

Select the date: 2022-04-29 ]
™1 Food lid opened at 2022-04-29 12:28:03 PM
T Food lid closed at 2022-04-29 12:27:54 PM
T¥] Food lid opened at 2022-04-29 12:27:51 PM
Food fid closed at 2022-04-29 12:27:48 PM
T Food lid opened at or before 2022-04-29 1207:01 PM

5 events on this day

Figure 23. Food lid events history

Food Lid Events History

Select the date: 2022-04-29 iz

SMTWTF S

T Food lid opened at
Food lid closed at
T*T Food lid opened at
Food lid closed at
T*T Food lid opened at or before

5 events on this day

Figure 24. Food lid events history - choosing the date
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5.3. CageView Activity Monitoring Feature

This subsection provides useful information on how to use the activity control feature
of the system. The following sub-steps explain various aspects of the software.

5.3.1. As shown in Figure 25, switching the "Run mouse detector network" would
trigger the mouse detector feature to be executed for each video frame. Having a
dedicated GPU installed will significantly improve the performance of this feature
execution, as it will be running in real-time for each frame.

5.3.2. After switching the "Run mouse detector network," it is required to adjust
the cage's corners to fit with the dimension indicators for the mouse detector reading
to accurately pinpoint the mouse's activities, as shown on the heat map.

5.3.3. When the mouse is detected in a frame, its position will be added to the activity
heat map. The user can see the current movement trajectory updated in real-time at
the top right side of the cage's view.

5.3.4. Switching the "Run mouse detector network" off again will cause the current
trajectory to be finalized and stored if any detected point exists.

5.3.5. Clicking the "Previous Trajectories" button will show the history of previously
gathered mouse movement trajectories. The dialog presenting the trajectory logs
history is shown in Figure 26. The previously stored trajectories can be chosen from
the list at the top. Each trajectory log is presented by its date, duration, and count of
points. If required, the metrics can be exported into .csv formats.
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A Coagevew
Cage 1: BLE

Activity Heat Map
u
©
®
%
T
H "
E]
e
»
'
2
o
.
H )
v ar e Viidth fom; o
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Figure 25. CageView - Run mouse detector network

Previous Trajectory Logs
Select the trajectory log to View: | 720/2022 934 AM - 2 houry 39 einuses - 9168 poiets

Select directory 10 export

Target time range: sut | § -
Histoqgram bin interval: mnute 14
Heat map cell width osem 4 »
Heat map cell height osem 4 00 en
Activity Heat Map Movement Histogram
3 120870

Figure 26. Trajectory logs history

23| Page MediLumine.com


https://medilumine.com/cageview?playlist=723cbc4b&video=e3b6e24

;\: ediLumine CageView™ User Manual

Note: Since the BLE CageView can function independently without the App, some
food lid events might be a rough estimate, as the App cannot gather all the logs when
not connected to the cage. Every time the cage's current state differs from the last
stored food lid event, an estimated food lid event will be generated, stating that the
food lid event was opened\closed at or before a certain time.

5.3.6. Since the BLE CageView can function stand-alone without the App, it requires
a correct time and the diet schedule to be set on the board. The dialog shown in
Figure 27 will only pop up when the system time the App is running differs from the
time set on the BLE CageView.

Note: It is usually a good idea to check if the system time is correct when this dialog
is shown.

Out of Sync Times for Cage 203258: Cage 1 -SFSV

The time set on the cage is different than your system’s time. A valid time is required in order for the
scheduling to work properly.

We'll set the cage’s time according to your system's current time:

System Time Cage Time
12:48 9 12:40

22/05/05 22/05/05

Figure 27. CageView - Out of sync times

Note: If the system time is correct, accept the dialog, so the system time is written
to the BLE CageView.
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5.3.7. The dialogue shown in Figure 28 will only pop up when there is a conflict
between the diet schedule set in the App and the one set on the BLE CageView's
board. Two options are provided to keep the App's diet schedule version ("Keep App"
button) or to keep the one set on the board ("Keep Cage" button).

Out of Sync Diet Schedules for Cage 203256: Cage 2 - SF

The diet schedule set on the cage is different than what we have in the app.

Please choose the one you prefer to keep:

App Schedule Cage Schedule
12301 02 303 304 05 N6 N7 08 3009 20100110 12301 302 303 304 NS5 06 07 08 09 20100110
Sunchy ,;: T 1T 1T T 1T T Sundoy ::l- FIF[F[F F[F F[F[F F[F F[F|F[F[F[F|[F|F F|F F[F|F
wondey A LT T 111 | Mondsy A ARG GG RGEE EE E R EE EE R E R R

P PM:

T AN | EEE N I TN L I GG G G R GG G D G

P PM:

] 1117 | s [ELE[e|ee|elele|ele|ele[e|ele|e | e[e[c|Ele|F]F

PM: Y em:

a | ] 111 | PO LN N N 3 N TN TN N LA LN TN
may o T EEEE t Trursiey A ] [E]E] |G EEE
. AM; PAAEEEEGEEGEREREEGEEEGEEE GG
Friday Friday

P oM
sy AT T T NN | Saturday M AEEEEOEEGEGEEEEGE EEEEEG

Pi: PM:

Figure 28. CageView - Out-of-sync diet schedules

5.3.8. The App’'s main window is shown in Figure 29. Click the "Edit Cages"
button presented by a pencil icon to turn on the editing mode.
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Cages Select the cage to monitor or add a new one
Cage 203258: Cage 1-SFSV CO:58:C2:1A:32:08 \i = 3% ‘
Cage 203259: Cage 2 - SF COCF16:82:60:08 O} ‘
Cage 203260: Cage 3 - SV BE:2TEBBIS0SA R ‘
i) (@) (+

Figure 29. Editing CageViews

5.3.9. As shown in Figure 30, the CageView items in the list will become selectable in
the editing mode and clicking on each CageView will select that item instead of
opening it. The selected CageViews are indicated and presented differently.

e The user can delete the CageViews that are no longer needed by clicking on
the "Delete" button presented by a trash bin icon. Deleting the CageView will
also delete all the gathered history.

e The user can discard editing by clicking the "Cancel" button presented by an
IIX.II
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A CageView | cagel-.. BlEReady @ | — O

Cages Select the cage to monitor or add a new one

‘ Cage 203258: Cage 1-SFSV CO:5B:C2:1A:32:08 i\ = )B ‘
v Cage 203259: Cage 2 - SF COCF16:82£008 %
‘ Cage 203260: Cage 3 - SV BS:27.E8:89:50:5A R ‘
i X)) (w) 4+

L
Delete

Figure 30. Editing mode - CageView selected

6. Connecting CageView Devices to an Existing CageView

This section provides step-by-step instructions on how to connect the CageView
devices, such as the SmartVision and the SmartFeeder, to an existing CageView.

6.1. Connecting SmartVision Device to an Existing CageView

6.1.1. To connect SmartVision to an existing cage, click the scan button and select
your desired SmartVision device. Click the "Accept" button afterward (Figure 31).

e Theuser does not need to input the SSID/password/Username for this process
if the SmartVision is previously configured. If not, a window will pop up and
ask for entering credentials to configure the WiFi connection on the
SmartVision device. Ensure the SmartVision is turned on before scanning.
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6.2. Connecting SmartFeeder Device to an Existing CageView

6.2.1 When connecting the SmartFeeder to an existing cage, click the scan button
and select your desired SmartFeeder device. Click the "Accept" button afterward
(Figure 32).

A& CageView Cage 2 -... X BlEReady @ = — o

Cage 203261: Cage 2 - S5F
Do you want to set up the SmartVision now?
Discovered SmartVision Devices (1):
CV-202202-5V-002
SmartVision is not setup for this cage “
12301 302 303 304 305 306 307 308 309 3010 3011 30
wv: [EJELEELEIEEIEEIE[EIELEIEIELEIELEEIE]ELEFLE 171 Food lid is open -
Wednesday
M © Foed lid will close in 11 hours, 34 minutes
FFIFFFFFFFFFFFFFFFFFFFFF -~ ;
Thursday - | ~T Food lid opened at or before 2022-05-05 12:25:26 PM
Frida s [FIF F|F FIFFFFFFFFFFFFFFFFFFF
4 oM ALL EVENTS

Figure 31. Connecting SmartVision device to an existing CageView

Cage 3: Cage 2 http://192.168.0.199:8081/

@) Run mouse detector network PREVIOUS TRAJECTORIES

t Mouse detector is off

Turn it on to generate movement trajectory

Do you want to set up the SmartFeeder now?

Discovered SmartFeeder Devices (1):

CageView-203251

SmartFeeder is not setup for this cage

Accept

Figure 32. Connecting the SmartFeeder device to an existing CageView
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7. Customizing and Exporting Trajectory Data Into .csv Format

This section provides step-by-step instructions on how to report trajectory data from
the SmartVision feature and export it in .csv format.

7.1. Selecting Trajectory Log

7.1.1. Click the "Previous Trajectories" Button to open the Previous Trajectories
Log dialog.

7.1.2. Select the desired trajectory log to view, as shown in Figure 33, and the user
should see the recorded visual of the activity heat map and movement histogram.

Previous Trajectory Logs

Select the trajectory log to view:  [&/s

Select directory to export:
Target time range:
Histogram bin interval

Heat map cell width

Heat map cell height:

Activity Heat Map Movement Histogram

)
2 5
¥
8
o o
0 )

]
Cage Width [cm)

Height ]

Figure 33. Selecting trajectory log to view
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7.2. Customizing Target Time Range

7.2.1. To customize the target time range, drag the slider to set the preferred time
range, as shown in Figure 34.

Previous Trajectory Logs

Select the trajectory log to view:  7/21/2022 334 AM - 2 hours, 59 minutes - S168 paints

Select directory to export: I z £ I

Target time range:

Histogram bin interval: 1 mioute —'7 S

Heat map cell width asem 4

Heat map cell height osem 4 1000m

Activity Heat Map Movement Histogram

Cage Mot cml
® g g
Traveled Distance [cm]
% %

Figure 34. Customizing time range

7.3. Customizing Histogram Bin Interval

7.3.1. To customize the histogram bin interval range, drag the slider to set the
preferred time bin, and the user should see a difference in data distribution on the
movement histogram (Figure 35).

Note: The user can customize the histogram interval with various excrements of

time, e.g., 10 minutes, 20 minutes, 30 minutes, 1 hour etc. The differences in chosen
time excrements can be seen on the movement histogram.
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Previous Trajectory Logs

Select the trajectory log to view: 7/21/2022 9:34 AM - 2 hours, 59 minutes - 9168 poi

Select directory to export

Target time range: stan

Histogram bin interval
Heat map cell width: osen 4 100¢m

Heat map cell height osem 4 100em

Activity Heat Map Movement Histogram

n -
0
] £

Cage Width (em]

Cage Heght [om]

Figure 35. Customizing histogram bin interval

7.4. Customizing Heat Map Size

7.4.1. Drag the sliders for the cell width and height to customize the heat map cell
size to set the desired size range. The user should see a difference in cell size on
the heat map. This feature allows the user to limit the range and focus on a specific
cage for closer observation (Figure 36).

Note: The user can also customize the heat map size on the BLE CageView window
(Figure 37).
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Previous Trajectory Logs

Select the trajectory log to view: | 7/21/2022 934 AM - 2 hours, 59 minwtes - 9168 points

Select directory to export: Local el

Target time range: sue |} 1
Histogram bin intervat 5 mirutes [} 1 nour

Heat map cell width:

Heat map cell height

Movement Histogram

8
Traveled Distance [om)

951AM  10Z6AM 1100AM 1TIIAM T208PM
Time

Figure 36. Customizing heat map size
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o [EENR|E E| B EE
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Y m 2 0 3 A 3 B A Food lid opened at 2022-05-12 2:29:39 PM
Frida oy O (i | PRI IE|RIIEEEE] | | Food lid closed at 2022-05-12 2:07:00 PM
— o | FwlwlFElrtelele el T
— el [ e | ’

Figure 37. Customizing heat map size on the BLE CageView window
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7.5. Exporting Trajectory Data

7.5.1. Once trajectory data has been customized, exporting the.csv and plot images
can begin.

7.5.2. Click on the magnifier glass icon and select the folder to export the trajectory
log-in, as shown in Figure 38.

7.5.3. After selecting the folder, click the "export" button (Figure 39). The exported
data can be accessed in the previously chosen folder.

7.5.4. After customizing the trajectory points to export, where the target time range
is trimmed, a dialog will pop up to give the user an option to export only the trimmed
points or export all the existing points in the trajectory log (Figure 40).

Activity Heat Map Movement Histogram

Figure 38. Selecting the folder for exporting
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Previous Trajectory Logs

Select the trajectory log to view: | 7/21/2022 934 AM - 2 hours, 53 minutes - 168 points -
Select directory to export: CAUsers\AminDocuments\Exports o)
Target time range: Stact t § -im
Histogram bin interval tie 4 cur
Heat map cell width: 0sem 100em
Heat map cell height osem  § 100cm

Activity Heat Map Movement Histogram

e

ce [em]
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&

Traveded Distan
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Cage Width (em] Time

Figure 39. Folder chosen for the trajectory log ready to export

Trajectory Log is Trimmed

You are viewing the plots for the desired time range of (60 - 120 minutes) and the trajectory points are trimmed to populate them.

Do you want the data file to contain only the trimmed trajectory points?

Yes, use the trimmed points

No, use all the points

| Cancel |

Figure 40. Export Trimming Confirmation Dialog
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8. Assembling Smart Feeder

In this section, assembling the Smart Feeder system will be explained by a 5-step
procedure. A video is provided with the package that shows how to assemble the
Smart Feeder to the cage.

8.1. First mount part 2 on part 1, as shown in Figure 41.

NOTE: The first and second rails of part 2 (right side) must be inserted in the guide
rails of part 1 (right side). Make sure the longitudinal rail of part 2 should come
behind the extrusion on the left side of part 1.

8.2. Place part 3 and screw it with the help of bolts and the L key.
8.3. Place part 4 and screw it with the help of bolts and the L key.
8.4. Place part 5 and screw it with the help of bolts and the L key.

8.5. Place the battery pack and connect it to the port provided in part 3.

NOTE: Battery wire should pass through the U shape extrusion, as shown in Figure
42, and the battery bar will require 8 AA batteries.
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Longitudinal Rail
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Battery wire should
pass through
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This rail should
come behind the
extrusion.

Figure 42. Battery wire and its path
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Figure 43. Final assembly of the SmartFeeder
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If you need any technical support, please contact our technical support:

qﬁ 302-135 Innovation Drive, R3T 6A8
Winnipeg, MB, Canada

(888) 822-7621
info@cageview.com

A
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