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100 epochs. HABAKAF A ELHE timm 1.0.29. scikit-learn 1.6.1. matplotlib 3.9.4. pandas 2.2.3.

(D) EH—: FEBTFMEIILL

SEIG— DL T 2% e —A8 B, XF ResNet-50. DenseNet-121. EfficientNet-BO Al Swin-T 347 EL#E. U FH K
I RS A (BB Rl 3+ ie e+ BENLEE R TSR, BORE. ISR EABENM TR —8. R34
H 7T =AU TR BRI R . I E R 2 DR R T

%3 REETF %R

BTME Seed 42 Seed 123 Seed 2024 WE bR SHE/M MACs/G
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ResNet-50 99.56% 97.56% 97.78% 98.30 + 0.90% 23.53 4.13
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Research on Cattle Behavior Recognition and Farming Status Evaluation Based
on Deep Learning Data Augmentation Technology

LI Man, GAO Jingru, ZHAO Yongcai, DAI Xinyu, LIU Wenxiu, JIAN Rui, GUAN Manyu, LI Guangbo
(College of Electronic and Information Engineering, Huaibei Institute of Technology, Huaibei 235000, China)

Abstract: Accurate recognition of beef cattle behavior is an important basis for individual status monitoring and refined
management in intelligent livestock farming. This study investigates nine typical cattle behaviors under four illumination
conditions and develops a recognition pipeline based on deep visual backbones and data augmentation. The dataset
contains 4,500 images of drinking, eating, fighting, licking, lying, mounting, searching, standing, and walking behaviors.
Under identical training settings, ResNet-50, DenseNet-121, EfficientNet-BO, and Swin-T were compared.
EfficientNet-BO achieved an average test accuracy of 98.37% % 1.36% with 4.02 M parameters and 0.41 G MACs,
providing the best numerical accuracy and the lowest model complexity among the four backbones. Therefore,
EfficientNet-B0O was selected as the fixed backbone for subsequent experiments. Further experiments are designed to
investigate different training sample sizes and the contributions of flipping, color jitter, rotation, and random erasing. In
Experiment 2, the test accuracy rose from 69.70% =+ 0.76% with 10 training samples per class to 98.37% + 1.36% with
the full training set, showing that the training sample size significantly affects recognition performance, with the largest
gains in the low-sample regime and diminishing marginal returns as the sample size grows . In Experiment 3, removing
flipping, color jitter, rotation, or random erasing from the full augmentation baseline decreased the test accuracy by 2.74,
3.11, 2.89, and 2.96 percentage points, respectively, confirming that all four operations contribute to recognition under
complex illumination and posture variations, with color jitter making the most significant contribution. The study
provides a reference for automatic cattle behavior recognition under complex illumination conditions.
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