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Detection Algorithm of Scattered Rapeseed Pods Based on
RAPESEED - YOLO

XU Shengyong'> XU Rongsheng'? JIANG Mingxi'? LIAO Qingxi'’
(1. School of Engineering, Huazhong Agricultural University, Wuhan 430070, China
2. Key Laboratory of Agricultural Equipment in the Middle and Lower Reaches of the Yangize River,
Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract; Rapeseed is China’ s dominant oil crop and the mean seed number per silique is the key
predictor of yield; however, manual dissection is destructive, subjective and labor-intensive. A pose-
aware,, non-destructive counting pipeline that integrated digital imaging with a customized YOLO detector
named RAPESEED — YOLO was proposed. The network employed a lightweight VanillaNet backbone, a
P2 micro-object head and multi-scale dilated attention (MSDA) to enhance tiny-seed features, while a
Dynamic Head with DySample up-sampler and a C3k2 _MDConv2 fusion module refined multi-scale
context. Training was regularized by Shape — loU loss to improve bounding-box regression for ellipsoidal
seeds. Evaluated on 15 field plots ( three cultivars, two densities), RAPESEED — YOLO achieved
98. 6% precision, 98.7% recall and 98.9% mAP; the overall pipeline delivered 95.6% counting
accuracy with less than 10% relative error across 6 800 siliques. Operating on a 15 W edge device, the
system processed three plants per hour, demonstrating robustness to uneven illumination, occlusion and
cultivar variation. Pose-specific multiplication factors (upright 1 x , semi-lateral 2 x strong-side, full-
lateral 2 x single-side) convert detected seeds into total silique counts without physical contact. With
only 2.3 x 10° parameters and 5.1 x 10° FLOPs, the method offered a lightweight, accurate and
deployable solution for high-throughput rapeseed yield estimation.
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Fig. 12 Detection results of different types of rapeseed pod images
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Tab.3 Comparison of detection performance

with different scenarios %
Y3 LS PENCIE:S mAP;,
EH B 98.6 98.7 98.9
it B O 97.8 98.0 98.2
R 97.5 97.6 97.9
i % X 52 96.5 97.0 90.7

2.4 #HEARIFUBAQNERES T
BEHL I Bl 2% 62 5 rR B2 A Bl B il S
R R HEAT S0 o KT 1S AR B TR 24 ~
45 AR 38 527 A R Je il AR SO ik JE
LoRIURSE RV SR iy GO SN 1 A S i
TR IR I (E 5 520 6 A9 BEAF A v A 25 222 i X
FEP an i 13 frs o e I 13 al 40, Ay SRR A AG
PR 4.4% e RIRFEN 9. 1% fe /iR 72

0.8% o K LEHE U G I AH BE S B A 2K
= B A R e R 00 A R A T RO A O —
0 8455 8, 5 A 2RO AR 58 A X AR, S BOTHBUE R T
SLBR{E

1400 s 2P ATEC
BOWKE A

S
(=4

FEREUA
[#2)
S

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ek

P13 IO I 2 R SRR R B 5 S X L
Fig. 13 Comparison chart of predicted and measured

seed numbers in pods of scattered rapeseed
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