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Pig Instance Segmentation Based on Tracking Prompts and
Fine-tuned Large Vision Models

Sun Libo Zhang Zeyun Qin Wenhu
(School of Instrument Science and Engineering, Southeast University, Nanjing 210096, China)

Abstract; Aiming to address the challenges of lack of coordination between tracking and segmentation
tasks and reliance on costly manual annotation in current mainstream pig perception algorithms, a novel
end-to-end framework was proposed. Specifically, the proposed method ingeniously leveraged the
bounding boxes output by the multi-object tracking algorithm as dynamic spatial prompts for the segment
anything model ( SAM). This integration facilitated the generation of temporally coherent and identity-
consistent individual mask sequences across video frames, bridging the gap between localization and
pixel-level segmentation. To adapt the vision foundation model to the specific agricultural domain, the
low-rank adaptation (LoRA) was combined with a custom-designed pig multi-scale feature adapter ( PF
Adapter). The model required only a minimal number of annotated samples to achieve robust feature
extraction, ultimately surpassing the performance of traditional fully supervised learning algorithms and
effectively overcoming the bottleneck of expensive data annotation. Comprehensive experimental results
demonstrated the superiority of the proposed framework. Evaluated across two distinct datasets, the fine-
tuned SAM achieved impressive performance metrics, with pixel accuracy (PA) of 91.24% , an
intersection over union (IoU) of 85.06% , and a dice similarity coefficient of 86. 18% . Remarkably,
this significant performance enhancement was achieved with merely a 3% increase in number of
parameters compared with the baseline SAM architecture. Furthermore, the pig body posture and
movement trajectory information output by the improved model can be used for pig evaluation and sow
farrowing warning, providing technical support for smart farming.

Key words: pig; instance segmentation; tracking prompts; large vision model ( SAM); LoRA; PF

Adapter
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Fig. 8 Sample of pig tracking and instance segmentation labeling
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Tab.1 Results of comparative experiment on

pig instance segmentation on two test sets

PA/ ToU/ Dice i/
R 7Y
% % 2B/ % (fs7)
Mask R - CNN 83.56 77.11  79.15 8
YOLO v8 — seg 77.21  70.32  71.87 23
SOLO v2 84.56  78.27  79.22 17
753
Sotr 70.12  65.34  60.46 12
YOLO 11 — seg 78.26  74.18  71.64 28
Ours 90.85 84.63  85.97 10
Mask R - CNN 88.84 82.19  83.31 8
YOLO v8 — seg 82.54 78.49  83.45 23
SOLO v2 86.75 80.67  82.29 17
Yis2
Sotr 76.61  70.49  74.27 12
YOLO 11 — seg 83.62 80.04  83.91 28
Ours 91.63 85.48  86.39 10
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Visualization of ablation study results under various challenging scenarios

BN A B A /N ROBE A SR A TR X LR B R
M. 2 AT PF_Adapter A1 LR_Block £ bt
Jer Rt i AR R RE SR v 23 1 X 46 F AR O S8 R
TRER T RO B S A AR (S3) o TR R 4
S A BRI, BN PF_Adapter Al LR _Block £
eJr , BRI AL REAT 25 o3 WIKG T2 1) 3% 1, 8 RE R B i
TRAE L E R S5 AN (S4) .
R2 BAXMIEEHMIBER
Tab.2 Results of ablation experiment on pig

instance segmentation on test sets

LR_ PF PA/ ToU/ Dice
ELi6
Block  Adapter % % X V)
X X 83.34 79.91 81.26 9.65 x10°
vV X 89. 16 82.51 82.81 9.65 x10°
vV vV 90. 85 84.63 85.97 9.94 x10°
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Tab.3 Segmentation performance of tracking box

precision and prompting modalities
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Fig. 10 Visualization of segmentation results on two prompt modalities at different tracking box accuracies
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