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WE: HFIE w3 T RAGR T ey beik A ERA] B —F KT YOLOv] In B3t 69 & Ak 22 S 104
A YOLO-SEG. #Z A& A i@ 3 W R 4E AL , £ M 25 +F 4& & T 2 18] 3] 3K J& % A2 (spatial to depth convolution, SPD-
Conv) T30 T RAR R B LB BB DR B4R SRR R, Bl N 5 28 % R E 72 & A (efficient multi—scale attention ) % 3z
VAR B R AR AR SF R R 825 B 5 20 % B A2 (group—shuffle convolution, GSConv) A #i 45 E Gt &, £ &
& 6w LR E W BB IEE L, YOLO-SEG B AL 8 F 3445 B 3 1A (mAP@0.5) £ 5] T 95.6% , 5 Ak X AL AL 3%
T 4.4%, BB, BARKZIA 2.7 MB, ik E 53k 120 FPS, A L&, YOLO-SEG B2 A £ A5 4% |
ARG B A B ik 2 A BT T P, A AR AR L AR A % E R AR T S TR H AR L
KW ARAG IR FARM IR LS 3] 5 B AR ; YOLOVI 1 22 Z LA R
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YOLO-SEG: A High—Performance Lightweight Model for Real-
Time Detection of Rice Diseases

WANG Zhi,FENG Yihu
(Department of Electronic and Information Engineering , Bozhou University, Bozhou 236800, Anhui,China)

Abstract; To achieve rapid and accurate identification of rice diseases in complex field environments, a high—
performance lightweight model named YOLO-SEG is proposed, which is improved based on YOLOv11n. Through syner-
gistic optimization, the model integrates a lossless downsampling module (SPDConv) to enhance the feature extraction of
tiny disease spots, introduces an efficient multi-scale attention (EMA) module to focus on key features, and adopts
lightweight convolution (GSConv) to balance detection accuracy and inference efficiency. On a self-constructed dataset
containing six common rice diseases, the mean average precision (mAP@0.5) of the YOLO-SEG model reaches 95.6%,
which is 4.4 percentage points higher than that of the baseline model. Meanwhile, the model has only 2.7 MB of param-
eters and an ultra—high inference speed of 120 FPS. The results show that the YOLO-SEG model achieves a superior bal-
ance among detection accuracy, model complexity and inference speed, and provides an efficient and reliable technical
support for the real-time disease detection in the field of smart agriculture.
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