
Integrated monitoring & operation system in use within a standardized environment

The iMouse System combines COTS* hardware and open-source software to a flexible retrofit monitoring solution

Fokus: Reduction & Refinement

*components out of the shelf
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Agenda

▪ Our Vision

▪ Our Solution

▪ USP’s 

▪ Proof of Concept

▪ Call to Action 

Notice:

The iMouse project is privately

established and financed.

No public or governmental funding 

until 03/2022 
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Laboratory access and practical feedback

Supporter 

Leibniz-Institut für Experimentelle Virologie

Animal Facility

Dr. Oliver Strauch
Head of Animal Facility

Ursula Müller
Animal Facility / Practical work

Dr. Janine Kah
Project Leading Scientist & Practical work Retrofit system based on Techniplast IVC Emerald Line Home Cage

4 Cameras implemented and online VPN Secure access

https://iiot-projects.com/

news/

https://iiot-projects.com/news/
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▪ Call to Action 
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Percentage of usage
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Research needs Data – Digital Data!

▪ Limited digitalisation

▪ Limited standardisation

▪ Limited transparency

▪ Limited DATA sharing

Today`s situation:

results in a lack of reproducability

ObjectivitySubjectivity



Interconnection with 

the Gaia-X approach 

via the German hub

data base

Science - Research - Industry

8IIoT Projects | Environment 10.03.2022

Target: interconnection and joint data access

Environmental landscape in Germany

*Zulassungsstellen

**REACH Verordnung

*** Tierschutz: Replacing, reducing and refining animal experiments

3R***

animal 
protectionAuthorities*

**

Mice market trend: https://www.marketsandmarkets.com/Market-Reports/mice-model-market-1308.html

ongoing

activities

Open science:

Interconnection to

ongoing science 

projects and initiatives

https://www.bmwi.de/Redaktion/EN/Artikel/Digital-World/GAIA-X-Use-Cases/digital-end-to-end-data-map-in-translational-research-and-the-medical-industry.html
https://nebenwirkungen.bund.de/nw/DE/home/home_node.html
https://www.umweltbundesamt.de/themen/chemikalien/reach-chemikalien-reach
https://www.mdc-berlin.de/research-animal-experiments-3r/3r-principles
https://www.marketsandmarkets.com/Market-Reports/mice-model-market-1308.html
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The disruptive              * project approach

Digitalize the research field! –– bring transparency and reduction of human interaction (animal stress reduction) – Improve efficiency and animal life.

*trademark for protection @DPMA (Aktenzeichen: 302021217875.4 / DRN: 20210409112558318WA)

Independent | Open-Science | Open-Source | Pre-competitive → from science & research 4 science & research

Monitoring of up to 5 mice

at the same time

IoT Hardware Kit AI Environment* DMP Platform 

Mouse 

detection

Face Ear

Pose 

detection
Anomalies 

detection

Independent Modular / Scaleable Corporate approach across

iMouse Cam iMouse Scale iMouse Brain iMouse DMP

W
o

rk
s

h
o

p
 &

 I
T

 I
n

te
g

ra
ti

o
n

J
o

in
t fu

rth
e
r  d

e
v
e

lo
p

m
e

n
t

*Under development. Goal: Statistical data out of video files.

Tail

Workflow development 

Open-source

Modification of existing cages
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SYSTEM introduction

Open Source

Scalable

Retrofit

Transparent regarding data 

ownership & data usage

Cage producer 

independent

AI development

Open Science

System approach

Simple handling. No change of existing handling processes. 

Continuous user centric development 

Functionality updates will be provided over the time to the community
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Monitoring & operation system 

SECURE
USER
ACCESS
MGMT

* Optional API development for DATA exchange & transfer

DATA 
HANDLING

DATA 
HANDLING

LIMS*
Laboratory Information 
Management System

INHOUSE & LABORATORY ACCESS EXTERNAL ACCESS

WORKFLOW / ALGORITHM / AI / ML 
PROCESS DEVELOPMENT & OPTIMIZATION

VM

DATA MANAGEMENT 
PLATFORM

Overview of the holistic approach – The iMouse system is part of customer’s infrastructure

SYSTEM Approach

E.G.:

CUSTOMER
REQUIREMENTS

CONFIGURATION

INSTALLATION & SCALING

SETUP

CUSTOMER SPECIFIC
DEVELOPMENT
PROCESS

BRAIN

LIVE VIEW & RECORDING

HARDWARE SOFTWAREIT INTEGRATION 



Sensors*

Exact cage data within

picture or external storaged

1) Temperature

2) Humidity

3) …

16IIoT Projects | iMouse – System 10.03.2022

Camera Front Camera Left Camera Back

Compute devices (housing* under development)

Infrastructure

Camera Right

Interconnection

▪ 4G/ 5G (if no infrastructure available)

▪ W-Lan (if existing, for up to 2 cages)

▪ LAN (required for more then 2 cages)

For data streaming, feasible bandwidth required

1) Integration on

existing server

2) iMouse server at institute

3) iMouse server 

by and at  IIoT Projects

DMP 
interconnection

options:

1) PC User

2) Tablet User

3) App (iOS/Android)

Logo/ Branding/ LogIn

Individualisation options
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ERP interconnection*

automatic process, depending on configuration

iMouse DMP – Functions:

▪ View

▪ Downlaod

▪ Zones & movement detection

▪ Timestamp, further data

▪ Optional:

Annotations PF / Algorithm dev.

Service:

1) Biannual/ annual

refurbishment/ 

replacement of hardware

at the laboratory

2) Trouble shooting

basic standard advanced

Minimum order quantity: one camera with DMP (incl. Infrastructure/ interconnection and service)

68€ 68€ 68€ 68€

99€

from 950€

9€

X€

*R&D projects

RP1 RP2 RP3 RP4

DDC*

ERP interconnection*

49€ Automatic

Scale*

*development project

Rental contract: LINK

One-time-costs

HARDWARE INTEGRATION

IT INTEGRATION

monthly-costs

SYSTEM USAGE FEE 

incl.: 

service & support

maintenance

minimum rental time: 6months

https://iiotguidance.nextcloud.viakom.de/index.php/s/6yM9ejazYHMxGSk
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▪ Call to Action 
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Real life – Pilot Systems - Click  

Environment

Cage 1 Cage 2

Cage 3

Internal Access - Click

http://10.8.0.1/zm/index.php?view=console
http://192.168.98.100/zm/index.php
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File and Data handling

– DMP 

MOtion DEteCTtion
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Zone & Movement Detection – Camera specific

Environment



22IIoT Projects | Simplifying Industrial IOT ! 10.03.2022
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▪ Our Vision

▪ Our Solution – iMouse Scale

▪ USP’s 

▪ Proof of Concept

▪ Call to Action 
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iMouse Scale
Automatic scale process in combination with iMouse Cam and iMouse Brain*

Development of a possibility to have just one mouse 

within a standard situation

Algorithm

development:

▪ Zones

▪ Activities

▪ Contextes

▪ Differentiation

10% weight difference 

to be measured

Typical weight: 22g 

from 4g – 40g

Enrichment with

Integrated scale

and sensors

optional

ERP
inter-connection*  

Including aditional sensors within scale system:

▪ Today: Temperature & Humidity

▪ Microphone (?) 

▪ Gas sensors (?)

▪ Ammonia (!)

▪ CO2 (!)

Development steps:

▪ Cabled / Mounted (today)

▪ Cabled with magnet contact (V3)

▪ Simplier installation (click in)

▪ Cost effective and more robust

▪ Easier parametration

*development project
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Scale V2 - AMIS
Details 

▪ Scan rate x/s

▪ Averaging

▪ Ability to export data (Excel / ERP)*

Automatic mice 

identification system 

(AMIS)

1) Ear holes

2) Tail marking

Combining

cameras

to rise

accuracy

and 

recognition

Front Camera

System to differentiate

up to 5 mice

Movement detection

Data set Time stamp

Side Camera
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Scale V2 – Real life examples - PoC

Ind.1

Ind.2

Ind.3

Ind.4

Ind.5

e.g.:
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Annotation & ML approach / Ideation

iMouse Brain

2710.03.2022

GOAL: Generating data out of moving pictures

Community approach – Open Science
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Data as backbone – process / target groups

iMouse Brain

Statistic: Hamster at S3 environment HPI/ HH

PERIODS OF TIME: 

SLEEPING AGGRESSION DRINKINGCLEANING CLIMBING SOCIALIZING

duration vs. point of time

NIGHTTIME

EATING

DAYTIME

TIMELAPS

AREAS / ZONES 
movements & detection – e.g.:front vs. rear

Movement activities daily 
compared (to next / by last) speed

NESTING / RESTINGGoal: 
Statistical data 
out of pictures/ video files
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▪ Pharma

▪ Science and Research

▪ 3`rd party animal labs

▪ Zookeeper

▪ Lead Animal Lab 

(S3+ request for PoC) 

▪ Experimental Lead

▪ Data Analysts

▪ 3R representative

▪ BfR representative

▪ AI Specialists

Target Groups

Target groups and AI development approach

Use Cases and functionality development

Monitoring:

▪ Live view

▪ Weekend remote access

▪ Nutrition

▪ Drinking behavior

▪ Birth

▪ Pollution level

▪ Weight, iScale*

▪ Temperature/ Humidity*
(statistic per amimal, iScale)

Training AI* for:

▪ Alarms

▪ Leakage detection

▪ Drinking behavior (statistic)

▪ Scale (statistic per amimal)

▪ Compare to last day

▪ Individuals tracking

▪ Activity Meter

▪ Stop criterias

today

planned

Workflow

standardization

development

Use-Case

specific

Joint 

development

Use Cases

▪ Joint access

▪ Digital documentation

▪ Post-operation

▪ Pain treatments

▪ Maternal stress

▪ Stereotypes

▪ …

abnormalities and high 

stress level

The more advanced the AI 

functionality, the more value 

for customer and the higher 

the acceptance.

Functionality

Open Science

AI as added value
*development projects

Hardware Software
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32IIoT GUIDANCE | Presentation title 10.03.2022

Voice of the customer

System Installations

Leibniz-Institut für Experimentelle Virologie

Animal Facility

Dr. Oliver Strauch
Head of Animal Facility

Ursula Müller
Animal Facility / Practical work

Dr. Janine Kah
Project Leading Scientist & Practical work Retrofit system based on Techniplast IVC Emerald Line Home Cage

4 Cameras implemented and online VPN Secure access
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Prototype V1 implementation:
01.03.2021 / HPI in Hamburg

V2 implementation 29.06.2021
V3 implementation 01.09.2021
1. iMouse product: 07.01.2022

testing

cleaning

Doku

CE
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Prototype video* (outdated front camera mounting option and compute unit)

Laboratory Environment

*from 09/2021
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iMouse DIGIFRAME OUTLOOK & OPTIONS (TECNIPLAST approach)

2’DIGI FRAME system:

Per cage 3 cameras. 

Compute unit box.

Installation on your existing DATA storage

server system

No changes in handling, 

no modification on cages. 

Access via LAN (most stable)

or WLAN (for just one cage)

Start with just one cage system / mice or rat
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Our aim: 

▪ Installing the iMouse system

▪ Vertical diversification (rats… etc.)

▪ Partnership options for further joint development

▪ iMouse Scale development partner

▪ Experienced AI partner (video to statistics)

Final Message

We leverage our knowledge of scaling up & industrialization!



We simplify IOT in the Industry!

4010.03.2022IIoT Projects | Simplifying Industrial IOT !

www.IIoT-Projects.com/iMouse

Direct contact: m.lampe@IIoT-Guidance.com

2021 Report

Brochure Download

http://www.iiot-projects.com/iMouse
mailto:m.lampe@IIoT-Guidance.com
https://iiotguidance.nextcloud.viakom.de/index.php/apps/files/?dir=/Project%20iMouse/Brochure&openfile=15675
http://iiot-projects.de/news/

