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Abstract ; [ Objectives ] To enhance the level of intelligent behavior monitoring in farrowing pens, reduce piglet mortality ,and optimize
farrowing management efficiency, this paper proposes a sow posture recognition method based on the YOLOv8n model. [ Methods ]
The study involved 32 sows in the farrowing pen,with 24/7 video capture achieved using RGB cameras installed above the farrowing
pens. A sow posture dataset was constructed, and the YOLOv8n model was employed for training and inference to accurately
recognize different sow postures. To improve the continuity and accuracy of the recognition results, a sliding window algorithm was
introduced to smooth the model’s output. Additionally,time-series information was used to statistically analyze behavioral metrics such
as posture proportions, posture transition frequencies, and activity levels, in order to assess the sows’ health status and farrowing
dynamics. [ Results] The YOLOv8n model demonstrated outstanding performance with precision (97.5%) , recall (96.1%) , and
inference speed (0.7 ms+f") ,effectively balancing accuracy and real-time performance to meet the real-time monitoring requirements
in farming environments. The sliding window method enhanced the stability of posture recognition results and reduced misdetection
rates. Analysis indicated differences in posture proportions among sows in different pens, with a higher proportion of abnormal
postures in some , suggesting potential health risks and the need for early intervention. Changes in posture transition frequency before
and after farrowing could assist in predicting farrowing time. The activity level change patterns provide a basis for environmental
optimization. [ Conclusions ] The proposed YOLOv8n-based sow posture recognition method is efficient and accurate, capable of
monitoring behavioral anomalies and providing early farrowing alerts for sows in the farrowing pens. It offers intelligent technological
support for modern pig farms and has broad application prospects.
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Fig.1 Schematic diagram of the camera installation
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Table 1 Definitions of sow postures

%0 Numbers

Fr% Label 1 Description DR IiF4E

Training set  Validation set

S8 ACHE B ) — S U b Tt T, O e Ze sl ml L, 3L o8 A T L

|
Lutj El\l Lying completely on one side,with the body resting on the ground, 2 419 637
atera all limbs visible to the left or right,and the teats fully exposed
g i (O] RN T /=7 I 77 = gl N E N st s e I 72137 1 N s oo N
Lying on the chest and abdomen on the ground,with the front and hind legs folded under the body 1194 286
Ventral . . .
or extended to the left or right,and the teats partially exposed or completely not visible
VA PR, R S M b T, 4 B 480 126
Sit Front legs extended, tail in contact with the ground,and part of the body raised
S R
s Sk B, (BRI o s

Stand Body upright,legs extended, with only the hooves touching the ground
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Table 2 Object detection model test metrics
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Model Precision Recall mAP@ 0.5 mAP@0.5:0.95 GFLOPs Inference speed
YOLOv8n 97.5 96.1 98.7 89.8 8.1 0.7
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YOLOv8m 96.7 97.2 98.8 91.0 78.7 2.1
YOLOv8I 96.8 98.2 98.7 91.1 164.8 2.9
YOLOv8x 96.9 97.6 98.8 91.4 257.4 4.1
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Table 3 Evaluation results of different models for object detection

il KW/ % 113/ % RS B % SRS BEYIE % 7RIS HEFRHE/ (ms-f 1)
Model Precision Recall mAP@ 0.5 mAP@ 0.5.0.95 GFLOPs Inference speed
YOLOv8n 97.5 96.1 98.7 89.8 8.1 0.7
YOLOv6n 96.7 95.6 98.3 88.6 11.8 0.8
YOLOv5n 97.5 95.2 98.7 89.1 7.1 0.6
YOLOv3 96.4 97.9 98.5 90.9 282.2 4.9
RTDETR-L 97.8 97.7 97.4 88.8 103.4 3.5
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Fig. 6 False detection analysis
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JEUf T4 Original sequence 22.222222221111111111111
% 1 Window length 1 222222222221111111111111
P K2 Window length 2 222222222221111111111111
# K3 Window length 3 2222222222211 11111111111
T I %4 Window length 4 2222222222211 11111111111
7K EES Window length 5 222222222221111111111111
FL52F%1 Ground truth sequence 22222222222111111111111
a. /nfil1 Example 1
JRUA ¥4 Original sequence 222222 23211111111111111
% 11 Window length 1 2 250892 7 ) B111111111111111
A2 Window length 2 2222222332111111111111111
#1 H1<J#3 Window length 3 2222222228111111111111111
T4 Window length 4 2222222221111111111111111
% HICBES Window length 5 2222222221111111111111111
ELY2JF31 Ground truth sequence 222222222221111111111111
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Fig. 7 Schematic of sliding window
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Fig.8 Proportion of sow postures in different pens
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Fig. 9 Proportion of sow postures across the entire cycle in pen 07
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Fig. 10 Sow posture distribution and posture transition counts in a single pen( July 19,2022, Pen:09)
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Fig. 11 Total number of posture transitions across the entire cycle across the entire house
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Fig. 12 One-hour activity trajectory in a single pen( August 1,2022 00:00-01.:00,Pen.03)
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Fig. 13  Activity statistics across the entire house throughout the cycle
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