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Lightweight Rabbit Counting Method for Mobile Inspection
Robots in Rabbitries

Song Daoyi' Meng Anqgi' Yang Huilin' Shen Yang' Li Congyan® Wang Hongying'
Wang Liangju'  Qin Yinghe’
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. Sichuan Provincial Key Laboratory of Animal Breeding and Genetics, Sichuan Animal Science Academy, Chengdu 610066, China
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Abstract: Aiming to address the challenges of high rabbit density and severe occlusion in intensive caged
rabbit farms, as well as the limited onboard computational resources of mobile inspection robots, a
lightweight automatic rabbit counting method suitable for resource-constrained conditions was proposed.
Based on the NanoDet — Plus framework, robust automatic rabbit counting was achieved by introducing a
lightweight backbone network constructed with improved Ghost — Shuffle units, an enhanced lightweight
feature aggregation network, and the GeL.U activation function, combined with a spatial-aware counting
strategy. Based on a dataset collected in a real commercial caged rabbit house environment, comparative
experiments were conducted between the proposed model and multiple typical lightweight object detection
models under identical experimental conditions, and deployment verification was performed on a mobile
inspection robot platform. Experimental results showed that RabbitDet achieved an mAP of 75. 7% and a
counting accuracy of 98. 83% with only 7.3 x 10° parameters and 1.2 x 10’ FLOPs. Compared with the
baseline model, the parameter size and computational cost were reduced by 36.0% and 31.0% ,
respectively, while the counting accuracy was improved by 0.53 percentage points. In inference
experiments on the mobile inspection robot platform, compared with the baseline models, the proposed
method achieved a superior balance between counting accuracy and inference efficiency. The proposed

method enabled stable and accurate counting of rabbits in caged environments with complex occlusion
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under resource-constrained conditions, providing effective technical support for mobile inspection and

inventory management in intensive rabbit farms.

Key words: rabbit; counting; mobile inspection; edge computing; NanoDet — Plus
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Fig. 1  Illustration of image acquisition and annotation for upper- and lower-layer rabbit cages
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Tab.1 Results of ablation experiments
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Tab.2 Comparative experiments of different models
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Fig.7 Inference latency — false positive rate plot
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Fig. 8 Visual comparisons of detection results across different ablation stages
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Tab.3 Comparison results of performance with previous studies
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