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Needs and Ethics for Animal Research

Why: Incredibly important to obtain knowledge for human health
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Society & Government:
Animals experience distress in experiments and cannot give informed consent.
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Ethical dilemma:

No viable alternatives exist to study the link between brain function and behaviour
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Collaboration High-Tech Companies and Academia

L e e
R L
(- ‘,f;t“

DONDERS

I NS TITUTE

C—— o

Noldus

NL Holland High Tech

make sound insightful

Global Challenges, Smart Solutions



Real-Time Processing Pipeline
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Real-time, off-device | processing pipeline
Sorama L642v ( I

Gihc_h?nnel tac;oqstlclcamera Localize & Attribute Vocalization
ity Integratecrvisualcamerd online Beamforming estimate

A4

Classify Emotionality of Vocalization
online Machine Learning solution
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Rodents on Experimental Platform or Animal Caging
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Real-Time Processing Pipeline — Component View DONDERS

Acoustic Camera
compact size, including visual camera Yideo Data (720p, 60Hz)

Real-time Audiovisual Tracking System
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Audio Data (64 Ch., 250kHz)
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Rodents in experimental setup or home cage
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[ Multianimal Visual Tracking
)

| (many body markers & skeleton, SLEAP (2)
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Beamformed Audio Tracking
(per animal, virtual microphones)
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Vocalizations
(per animal, DAS (3))

Pose estimation
(per animal, JAABA (4))
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Audiovisual Distress Classification
(per animal, custom Deep Neural Network)
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Automatic Tracking of Two Mice During Interaction DQNDERS

Integrating SLEAP (Peireira et al, Nature Methods, 2022)
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Beamformed Audiostreams for Each Animal DONDERS
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Mice on Experimental Platform

Integrating Cam64 Beamforming (Sorama, and Stahl & Englitz, Nature Biomedical Engineering, under review)
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Mouse 2

Mouse 1

Integrating DAS (Steinfarth et al. eLife, 2021)



Distress-Related Training Data Set — in Progress =~ DONDERS

Training Dataset for Distress Classification

Rat vocalization in a resident/intruder paradigm

Conditions: intruder is a cage mate or unknown conspecific
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Roadmap for Project Completion

Real-Time Distress Real-Time
Vocalization Training Distress
Detection Dataset Classification

Real-Time Multiple Real-Time
Animal Tracking Beamforming

~11/22 ~12/22
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Impact

o Increased public acceptance of animal experiments
o Contribution to refinement of experiments

o More precise data with fewer animals

Replace

Replace animal
studies with other
methods

required, as few as study animals
possible
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DA b.englitz / j.homberg @ donders.ru.nl
Ss www.hollandhightech.nl
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http://www.hollandhightech.nl/

