20224 11 A Z%ikm fiﬁi?"ﬁx’ F53EHE 1M

ET YOLO v5 - TL pUtaa REA IR UE EREAR

Fof AW E EERH £ %' DENG Yiming

(1. FER KA N T REERE, RIAL 210031 ; 2. BHRINL RS, K225 48824)

FEE . SR EE AL AU MO Y 1 LSRR, AR T AR B R AR R A SR — AP E T YOLO vS iR
(YOLO v5 — TL) 5518 % — 48 i 2545 8 H A2 sh 254k W03 19 48 20 IR A2 U 51— i — 8 e — IRk O vk, |58, & F
YOLO v5 — TL S50 E 22 T 2275 5 T 1R o Dt R 5 P4t X B e DX Sl o RIS R A T (G o L M B3 1 —
(AL JEAFACER 5 B A HEA TR G 3 25 0, B B0 5 i B 765 0 2 AR 3 Ak A B 5 2 T 7 — 4 4%
5 B B AR Sh 2 Ak I 3k S AR 2 R T A 8 i A e B A, a6 24 R 3 T B ot (R4 - 2 Ak PR ] 47 50 ms,
SCHRBREEAR b EE LR SRR R BRI N 91, 67% , Hoh E IR 2K 100% |, 2 35 A R~ 4 S
YOREE R 97. 28% , WHoE R, R SCHEH AT YOLO v5 — TL 45 4k = i 25 B H AR sh A Al i ik ol s gl T fk Fb
HEERS T RSN I O Pl 6 S L AR 1 30 LRl

SHE: AR FRRU; B BB, ROPIRE; YOLO v5 —TL 5 é@%
HESEE, 513 LERRE. A EHS, 1000-1298(2022) 11034108 OSID: EAEE

Technology of Visual Identification — Measuring — Location for
Brown Mushroom Picking Based on YOLO v5 — TL
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Abstract; To realize the efficient, accurate and rapid automatic picking of brown mushroom, the
identification, size measurement and positioning of mushroom are the key to the robot selective picking
operation. An integrated method for in situ identification, measurement and location of brown mushroom
was proposed based on YOLO v5 transfer learning ( YOLO v5 — TL) and dynamic diameter estimation
based on 3D edge information. Firstly, YOLO v5 — TL algorithm was used to realize rapid identification of
brown mushroom under complex mycelia background. Then, the image enhancement algorithm,
denoising, adaptive binarization algorithm, morphological processing and contour fitting algorithm were
used to locate the edge of the mushroom image in the anchor frame area, meanwhile, the pixel
coordinates of the edge point and the center point were extracted. Finally, the dynamic diameter
estimation method based on 3D edge information was used to accurately measure the size and locate the
center point of the mushroom. The experimental results showed that the average processing time of single
frame image was 50 ms. The average success rate of picking object recognition under low, medium and
high light intensity was 91. 67% , and the recognition rate reached 100% under high light intensity. The
average measurement accuracy of mushroom cover was 97.28% . The results showed that the proposed
YOLO v5 — TL method combined with 3D edge information diameter dynamic estimation method can
realize the integration of identification, measurement and location of brown mushroom under factory
planting, which met the demand of automatic picking of brown mushroom by robot.
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Fig. 10 3D edge size measurement and positioning
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Tab.2 Comparative experimental results
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mm § o ; N ; = : = £/ % £/ %

ToINE w7 TR E WR2E TIE w7 TR R
1 96.76 108. 36 11.60 93.49 3.27 109.41 12.65 92.21 4.55 87.47 95.96
2 95.24 84.75 10.49 92. 64 2.60 87.84 7.40 91.39 3.85 90.61 96.61
3 89.16 99.52 10.36 86.87 2.38 101.93 12.77 85.14 4.02 87.03 96.41
4 93.68 80.71 12.97 90.36 3.32 84.15 9.53 96.36 2.68 87.99 96. 80
5 95.53 104. 86 9.33 93.24 2.29 102.24 6.71 92.73 2.80 91.60 97.34
6 86.17 98.25 12.08 82.97 3.20 98.29 12.12 82.46 3.71 85.96 95.99
7 87.23 96.36 9.13 90. 04 2.81 97.73 10.50 90. 66 3.43 88.74 96.42
8 79.16 86. 88 7.72 81.27 2.11 87.64 8.48 82.65 3.49 89.77 96. 46
9 75.24 85.02 9.78 77.91 2.67 84.78 9.54 78.24 3.00 87.16 96.23
10 83.48 89.17 5.69 86. 68 3.20 90.51 7.03 87.33 3.85 92.38 95.78
11 87.12 100. 62 13.50 90.41 3.29 99.38 12.26 90.34 3.22 85.22 96.26
12 72.23 80.71 8.48 75.79 3.56 79.32 7.09 76.04 3.81 89.22 94.90
13 79.35 91.48 12.13 82.94 3.59 90.24 10. 89 83.09 3.74 85.49 95.38
14 84.57 92.25 7.68 81.56 3.01 91.59 7.02 81.33 3.24 91.31 96.30
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16 77.41 87.89 10.48 80.71 3.30 89.52 12.11 79.62 2.21 85.41 96. 44
17 80.26 92.78 12.52 83.24 2.98 93.63 13.37 82.57 2.31 83.87 96.70
78.39 87.11 8.72 81.98 3.59 86.36 7.97 82.10 3.71 89.35 95.34
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Tab.3 Results 1 of size prediction of brown mushroom
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Tab.4 Results 2 of size prediction of brown mushroom
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12 78.39 80.97 2.58 76.11 2.28 75.52 2.87 96.71
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