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Why do we record the respiration rate in cows ?

Respiration rate (RR) = Very sensitive 
parameter for heat stress, pain and 
diseases 
Suitable animal welfare indicator
Counting of flank movements through 
observation  Laborious and time-
consuming
Objective: Automatic and less biased 
RR Recording

Approach 1: Analysing the
flank movement of the cow

Source: ATB, 2019
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Artificial intelligence for recording of respiration in 
dairy cows

Infrared camera

Depth camera
Source ATB, 2020
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Infrared Thermography (IRT)
Fundamental principle: 
Measuring the temperatur 
of the airflow through the 
nostrils

cold air flows in
warm air flows out

 Temperature difference 
is shown by color change 
on thermal images Lowe at al., 2019

Dißmann, ATB 2022
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IRT Recording

Source: ATB 2022
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Previous Studies
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• FLIR A65

• Permanently 
installed

IRT Camera 

Source: ATB 2023

Source: Teledyne FLIR 2023
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Area of Interest (AOI) Detection 

Source: ATB & Uni Hildesheim 2022
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AOI Detection of multiple cows

Source: ATB & University Hildesheim, 2023
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RR recording using IRT

Source: ATB & University Hildesheim, 2023
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Depth camera D455 IntelRealsense

Fundamental principle:

Measuring the respiration 
rate in cattle by 
automatically counting the 
flank movement

Source: ATB 2022

• Depth Resolution: 1280 x 720
• Distance 0,6 to 6 m

Source; FRAMOS Depth Camera D455e (camera only) | FRAMOS
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https://www.framos.com/en/products/framos-depth-camera-d455e-camera-only-25387


Previous studies
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AOI Detection

• Pose Estimation Model - SLEAP

Source: ATB 2022
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RR Recording Using Depth Images

Source: ATB & Dida,  2023,  Colormap reference — Matplotlib 3.7.2 documentation 
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https://matplotlib.org/stable/gallery/color/colormap_reference.html


RGB recording without modeling

Source: ATB & Dida  2023
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Recording of the RR using magnification

Oh et al. 2018
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Mean depth and Motion magnification tracking in 
comparison

Source: ATB & Dida 2023
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Conclusion
Camera Type Infrared Camera Depth Camera

Image Type Infrared thermography Depth images Magnified 
RGB images

Location Outside Inside Inside
Place of Camera In front of the lying 

cubicle
In the lying 
cubicle

Before the 
milking robot

Number of cows 
that can be 
recorded 

Max 2-3 Max 1-2 1 

Costs >10,000 Euro Approx. 1,100 Euro
Challenges Animal identification, record more 

cows with one camera per day
Identification 
of 
unicoloured 
cows
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Future Steps

Evaluation of the 3 methods regarding their 
accuracy 

Animal Identification in the lying cubicle

Automatic reporting of the RR in real-time

Integration in herd management system
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Thanks for your attention! Questions?

ldissmann@atb-potsdam.de
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Reference Method

• RR Sensor 

Source: ATB 2023

Source: ATB 2020
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Recording of RR 
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Area of Interest Detection _SLEAP
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Video daten Rec 24 bunt 
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