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Optimal Grabbing Position Localization Method for Bottle-planted Enoki
Based on EP — YOLO v8

YE Dapeng'?> JING Jun' WU Haoyu® LI Huihuang' XIE Limin'?
(1. College of Mechanical and Electrical Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002, China
2. Fujian Key Laboratory of Agricultural Information Sensoring Technology, Fuzhou 350002, China
3. School of Future Technology, Haixia Institute of Science and Technology,
Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: Aiming at the problem that in the automatic root cutting process of factory bottle-planted
enokis, the stroke of the clamping end was fixed due to the structural design, which affected the gripping
effect and even the quality of root cutting, an improved enoki — pick_region — YOLO v8 based on the you
only look once (YOLO v8) was constructed, realized accurate positioning and contour extraction of the
whole bottle-planted enoki as well as the optimal stress area ( the key picking region). The accurate
localization and contour extraction of the whole bottle-planted enoki and the best stress region guaranteed
the reliability of the grasping parameters. On the basis of network optimization, a mask attribution and
judgment model based on the minimum Euclidean distance ( ED) was constructed, the parent-child
relationship between the enoki body mask and the key region mask was clarified, and they were merged
for optimization. By analyzing the relative position encoding of the key region before and after the merger,
the grasping parameters were determined and converted into coordinates, which provided the basis for
establishing the end control mapping model to realize the precise control of the end manipulator’ s motion
stroke. The experimental results showed that the algorithm achieved a mask recognition rate of up to
99.3% for the enoki body and 99. 6% for the key picking region. At the same time, it was found that the

quality of the mask was improved, and the error between the width of the picking area and the actual
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width of the acquired parameters was only 0. 7% , and the grasping parameters basically satisfied the

conditions of grasping, which effectively realized the accurate identification and localization of the optimal

grasping position.

Key words: bottle-planted enokis; picking point; harvesting robot; YOLO v8 ;multi-target recognition
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Fig. 1  Flowchart of intelligent grasping method

for factory-based bottle-planted enokis
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Fig.2 Compression test curves of three regions of root of enoki
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Fig. 13 Visualization of model horizontal result
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Tab.2 Horizontal comparison of results among

models

L P R U ES
B A6 i T i
[l/ms  mAPv/% mAPS0/% mAPv/% mAPS0/%
YOLO v5 — seg 8.4 83.6 97.4 82.0 97.1
YOLO v7 — seg 10.6  83.9 97.6 82.6 97.4

YOLO v8 — seg 9.0 84.3 98.3 82.9 98.2
Mask R — CNN 10.3 83.9 97.3 81.2 97.4
YOLACT 12.8 83.9 97.8 82.5 97.3
Swin Transformer  15.6 84.3 98.2 82.8 98.1
YOLACT + + 13.1 84.2 98.0 82.5 97.9
Sota Model 12. 4 86.5 99.3 84.9 98.9

EP—-YOLO v8 11.7 86.8 99.7 85.1 99.4
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Tab.3 Comparison of real-time performance between

EP - YOLO v8 and traditional method ms
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EP— YOLO v8 M A% i 5 ot Pl 5 T 34 #6x 0.3
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Fig. 14 Comparison of recognition performance between

traditional algorithms and EP — YOLO v8
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Tab.4 Evaluation of merging results

A gl
HLFIA3 fiA4

— giitsEs  EEEEI A AR
B B/ % 3/ %
SRk il 100 95.4 96. 4
IR 100 94. 8 95.8
93 5 - 3 0 £ 100 95.1 96.0
[ 5% ) 40 £ 100 95.7 96.5
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Fig. 16  Comparison of key point acquisition results
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Tab.5 Center of mass and key points

coordinates Bx
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Fig.17 Analysis of enoki grasp-width
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