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Adaptation Research of a Lightweight MobileNet — YOLOv7 Fusion Model for
Disease Detection in Scattered Mountainous Farmlands

WAN Xiaoyu's, ZHANG Xinde®, LI Shaowen®
(1. School of Mathematics and Statistics, Hefei Normal University, Hefei 230601, China;
2. Institute of Industrial Crops, Anhui Academy of Agricultural Sciences, Hefei 230001, China;
3. School of Information Science and Technology, Anhui Agricultural University, Hefei 230001, China)

Abstract: To address the challenges of low detection accuracy and difficult deployment in identifying
diseases in scattered mountainous farmlands caused by complex environments, variable target scales, and
limited computing power on edge devices: this study proposes a lightweight MobileNet - YOLOv7 fusion model.
The core innovations of this research include: replacing the ELAN backbone of YOLOv7 with an improved
MobileNet architecture and introducing a dynamic channel pruning mechanism based on the L1 norm to achieve
parameter compression; embedding a lightweight multi — scale attention module from stage3 to stage5, which
combines parallel depthwise separable convolutions with channel excitation to generate joint attention weights;
and reconstructing the detection head while adopting a cross — stage partial feature fusion strategy to
progressively integrate low — level details with high — level semantic information. The model undergoes two —
stage training and TensorRT INTS8 quantization to enable deployment on edge devices such as the Jetson Nano.
Experimental results show that the proposed method achieves an AP@0. 5 range of 0. 764 —0. 891 and an AP@
0. 75 range of 0. 621 — 0. 842 for multi - scale disease target detection. Under complex backgrounds, the mAP@
0.5t 0. 95 reaches 71. 8% 73. 2%, with a Precision@0. 5 of 84. 9% — 86. 1%. On the Jetson Nano, the
average power consumption is (4. 82240. 11) W, and the temperature rise is controlled within (18.340.7) C.
Compared to existing lightweight models, this approach demonstrates significant advantages in accuracy,
efficiency, and stability, offering a more adaptable technical pathway for intelligent agricultural perception in
mountainous regions.

Keywords: scattered farmland; disease identification; YOLOvV7; lightweight model; multiscale attention



