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Motivation

• Floristic information
• Allows to access meadow quality
• Allows to evaluate the quality of 

animal feed

• Traditional animal feeding 
monitoring:
• Manual collection of pasture  images;
• Offline analysis of pastures based on 

the images collected;

• Wiseware collar classifies animal 
behavior
• quantity of animal feed
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Monitoring platform
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The collar

• Is a wearable sensor
• Includes an accelerometer
• monitors animal dynamics

• Implements an animal behavior 
classification:
• Eating;
• Ruminating;
• Walking;
• Standing;
• Lying down. 

• Internally stores data
• Micro SD card

• Implements an opportunistic 
communication 
• NFC based communication
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System operation

• Classification algorithm detects eating 
behavior:
• Triggers camara
• Camara stores images in internal memory

• In the barn:
• Gateway detects collar

• Downloads images and accelerometry data

• Gateway classifies plants in the photos
• Identifies what animal ate
• Uses a machine learning model

• Gateway transfers images to the cloud 
• to improve learning model
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Implementation

• Arducam Mega 5MP AF
• Auto-Focus;
• SPI interface;

• Maximum resolution 5MP (2592x1944 
pixels);

• Power supply voltage 3.3 V/ 5 V;

• Maximum current consumption: 154 mA;

• 33x33x17 mm
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Arducam Mega 5MP AF



• Device ID
• HW e FW version
• Operating mode
• Animal
• Battery
• Timestamp
• HW state
• File number

• File name
• File size

• Timestamp
• Battery
• HW state
• Animal
• 3 axis accelerometer
• Temperature
• Animal behavior

Communication between collar and gateway

• Synchronizing the date and time

• Sending a command (optional)

• Getting collar information

• Requesting a file

• Sending a command to delete the 
file.
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• Device ID
• HW and FW version
• Operating mode
• Animal type
• Battery
• Timestamp
• HW state
• Number of files
• Number of photos

Communication sequence
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HD (1280x720) UXGA (1280x720) WQXGA2 
(2592x1944)

Minimum resolution for identifying the images plants

Resolution selection
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Image quality and file sizes
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Total time: 5.3 sec
Size: 410 kB

Total time: 4.2 segundos
Size : 462 kB

Total time: 6.5 segundos
Size : 727 kB

Total time: 6.9 segundos
Size: 762 kB

Photo 1 Photo 8 Photo 18 Photo 20

• Photo 1: low lighting and with the smallest size;
• Photo 8: shortest total time because it presents a greater blur;
• Photo 18 with a total time and a size of the order of magnitude of photo 20 because it presents a good level of detail, although it does not have as 

much vegetation;
• Photo 20 with the longest total time and largest size since it is focused with a good level of detail.



size: 287.8 kB size: : 507.9 kB size: : 392.2 kB size: : 224.3 kB

Photo analysis of animal worn camera 
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Tamanho (kB) 5 meters 15 meters 25 meters

107.6 10s 25s 2m3s

244.8 23s 59s 4m1s

280.6 26s 1m2s 4m42s

392.2 37s 1m34s 6m47s

432.2 40s 1m35s 6m29s

534.6 49s 1m59s 6m47s

638 1m 2m33s 7m51s

761.9 1m13s 2m58s 8m44s

Time to transfer photos

• Collar positioned at 3 different 
distances from the gateway

• As the collar moves away from the 
gateway, transfer times increase

• The presence of obstacles and metal 
objects between devices disrupts 
communication, increasing transfer 
times
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Tamanho (kB) 1 coleira 5 coleiras

107.6 25s 1m12s

244.8 59s 2m55s

280.6 1m2s 3m45s

392.2 1m34s 4m25s

432.2 1m35s 4m58s

534.6 1m59s 5m27s

638 2m33s 7m20s

761.9 2m58s 7m52s

• 1 : ≈ 30 photos/h
• 5 collars or more:  ≈ 11 photos /h

Concurrent transmission

• Time to transfer photos:
• Case 1: Collar 15 meters away from 

the gateway

• Case 2: Collar 15 meters away from 
the gateway + 4 collars

• The number of collars connected to 
the gateway affects the photo 
transfer times
• and the number of photos that can 

be transferred.
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Conclusions

• Photos captured allow the identification of the different flower species

• Capture and storage time and the size of the photos depend on several factors

• Camera angle doesn’t allow to identify what is being consumed by the animal

• Photo transfer times depend on the distance between, the number of collars connected 
and on the environment devices communicate

• Future work:
• Change the angle at which the camera is placed on the collar
• Reduce photo resolution
• Integrate a GPS into the collar to geolocate photos

17/11/24 CSRF 2024 15



Thank you
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