202643 A &k Lok 2= i 557 % 4 6 1

doi;10.6041/]. issn. 1000-1298. 2026. 06. 025

EF 3t YOLO 11 — Jetson Orin NX 935 H{ER
Bzhill =77 7%
% o' IRE ALE EEE F R fusg

(L ARy R T o Be, I 43007052, RV AR A FRE F IR H R F G SC g %, B 4300705
3. et I sE g %, BRI 4300705 4. R RY R fE BB, i 430070)

EV

FEE XL GE M RO RO & 38 B R RO AL A A RO o i B T vk i 2 AR R, 32— A E AT Jetson
Orin NX 120V & 0% SRR R A sl &7k o 3T i 8P 5040 R 8a At 7 2286 I 400 4 10 413 7 55 G4
AR AR 9 555 MR, I AR AR 43 s 48 5y A 10 5 e Ak 1 [R) I DR IERE B M, M Al T T RGH YOLO 1n SR AY
AR 5 5 B AR AR Y A AR IR 0 4% 0 AR B 4 B R AR FR, SR ] DySample Bl FSRFE D T T4 I
:baRﬁiﬁﬂﬁcﬁ,ﬁﬁﬂ&ﬁ%%&%%‘rﬁ/ET%EJL BUCRRAE SR B S A, 2 T R 48 )5 B T M B s W T pt —
ONNX — engine = i Be AW HE 5% 460 it T2 449 [0 4 25 48, (0 A A% 280 4 03 )32 3 5 J Jetson Orin NX % #8 %% ; 45 & SGBM
SR AR U A = A AR DN AR AR RS 8 . 25 3R W], Wt YOLO 11nds 570 7 kG B 4 B3 3 M 455 780 2 5 i Uy 1D R 9L
oS, 7R LA MAT 55 b RN 99. 17% F1 250N 94.26% #f B i 4y 156.25 /s, S 4k Ry 8.2 x 107 7E 3¢
B K AE 55 v, OKS 247 97.50% ,PCK 1 97. 06% |, 1 33 3 Fﬁm9w0$%ﬁ$ﬁs7mo 1E2 MES btk
J5 eI A3 0 $2 1 265.47% \362.71% , M 2024 481 H 28 H Y53 9 HMAREE AT H W&, 5 A T
SR ,2 AR MRTE B TE R BT AR R 22 4 B 1.58% (1.70% 2. 17% 2. 00% .2.93% 5 1.90%
2.18% .2.90% 3. 10% 2. 80% . A 3CH5 A Wk o P 5 S i v 5 T 29 R AL , BB 4% &5 %GB 4T T Jetson Orin NX, 2y
BRI B bl s gt S R,
KR R LR SCHR AR AU % E
hESES: S24 XEkFRIAAD : A X EHS: 1000-1298(2026)06-0271-10
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Abstract; Aiming to address the high labor intensity, low efficiency of traditional pig body size
measurement, and the lack of edge computing methods for automated measurement, an automatic pig
body size measurement approach tailored for the Jetson Orin NX edge platform was proposed. A time-
series dataset comprising 10 413 posture images and 9 555 keypoint images was constructed and
partitioned by enclosure. To achieve a lightweight yet high-performing model, an improved YOLO 11nds-
based architecture was developed for posture and keypoint detection. The network width coefficient was
reduced to compress model size, and DySample dynamic upsampling was incorporated to reduce
computational redundancy and enhance cross-scale feature interactions, enabling efficient feature

extraction and fusion with fewer parameters. A three-stage weight conversion process from pt to ONNX to
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engine was employed to reconstruct the network structure, optimize inference speed, and deploy the
model on Jetson Orin NX. The SGBM algorithm was integrated to obtain 3D coordinates of key
measurement points for body size estimation. Experimental results demonstrated that the improved YOLO
11nds model achieved superior accuracy, inference speed, and parameter efficiency. For posture
detection, it reached 99. 17% of accuracy, an F1 score of 94.26% , an inference speed of 156. 25 {/s,
and 8.2 x 10° parameters. For keypoint detection, it achieved 97.50% OKS, 97.06% PCK, 169.49 {/s,
and 8.7 x 10° parameters. Optimizations improved inference speeds by 265.47% and 362.71% for the
two tasks. Automatic measurements using videos from January 28 and March 9, 2024, showed mean
relative errors of 1.58% , 1.70% , 2. 17% , 2.00% , and 2.93% , and 1.90% , 2.18% , 2.90% ,
3.10% , and 2. 80% for body length, body width, rump width, body height, and rump height compared
with that of manual measurements. This method demonstrated high accuracy and real-time performance,
efficiently operating on Jetson Orin NX and providing a reliable solution for automated pig body size
measurement.

Key words: breeding pigs; posture detection; keypoint detection; body size measurement; edge
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Fig.1 Deployment diagram of experimental device
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Fig.5 Schematic of pig body size measurement method
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Fig.9 Loss curves of posture detection model
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Fig. 12 Results of visualization evaluation
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Tab.3 Evaluation metrics on test set
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Tab.4 Results on PC and Jetson platforms

WHRES IR P I
& W F1 4y e e
i LiFlE S ~ OKS/ PCK/
(CEN =/ ¥y HBE/ R/
% %
% % (f-s7') (f+s7™h)
PC pt  FP32 97.18 92.98 73.96 97.04 95.83 62.58

pC engine FP32 99.25 94.32 270.27 97.51 97.08 212.77
pPC engine FP16 99.19 94.27 294.12 97.50 97.04 277.78
pPC engine Int8 98.51 92.88 322.58 96.97 95.43 285.71
Jetson  pt FP32 98.54 93.24 42.74 97.04 95.83 36.63
Jetson engine FP32 99.22 94.31 121.95 97.51 97.05 123.46
Jetson engine FP16 99.17 94.26 156.25 97.50 97.06 169.49
Jetson engine Int8 98.40 92.84 212.77 96.43 93.43 188.68
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Fig. 13 Visualization of stereo matching results
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Fig. 14 Prediction results vs manual measurements
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Tab.5 Relative error results %
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