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|dentification and localization of overlapping tomatoes based on
linear structured light vision system
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Abstract According to the variable illumination conditions, complex background and overlapping targets of tomato,a
new method of identification and localization was proposed based on linear structured light vision system. The ripe fruit
area was firstly extracted under the dynamic threshold segmentation in (2R-G-B) model. The blue line laser stripe area
was then determined in B channel. The direction for image of light stripe was combined with gray barycenter method for
extracting the center of laser stripe area. The ripe fruit area was then filled with gray which maped the depth information
of the fruits based on the spatial localization property of the linear structured light and the difference of depth between
overlapping tomatoes. The segmentation and the spatial information of the overlapping tomato were finally obtained. The
field test showed that the measurement error on the fruit radius and the centre distance error between the fruit and
camera were less than 6 mm and 8 mm respectively.
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Fig. 1 Work condition

1.2 ZLEHEARRE
LUK TN ) (RS RV NG 3o A [ AP

S8 Ho b R AR AR L L PO AR R 0 9K 5l B0 5 3
AR B, JHG v 148 K ) B A R AL L A B A DL B
L. BBHLIEE T ST R ERR 2 R G
o HIRARHLIL I N A RCBCR S A TR T R 4Ot
Sty I EET HI RGN . 2T
=2 D R AR A O A% 0 R IR R S X '
ZRBUAAR ZR 5 A R A 4 i B £ 8% 35 HOR A i
SEARTH = AR L

1. Gt 2% 2. HAL; 3. BRI 4. SCHEATS
5. EREEME R A AR 6. HER T 7. I,
1. Motor coder 2. Motor;3. Camera 4. Support pole;

5. Linear structured-light;6. Slider unit;7. Base.
B2 FMREN[ALZEMAARRSE
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system of tomato harvesting robot
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Fig. 3 Extraction of mature fruit area
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Fig. 4 Extraction of light stripe center
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Table 1 Test result

1% 2 R HEHE/mm F0 B /mm B ETR HEHAZ/mm #E 2 /mm

e I Radius Distance Fre [ I i Radius Distance
No. Size/ as AT am AT | N Size/ as AT A® AT
Circularity Auto Man Auto Man Circularity Auto Man Auto Man
1 7 685/0.93 80 85 796 790 11 10 854/0. 84 69 72 827 821
2 8 023/0. 87 78 82 812 819 12 10 109/0. 82 68 70 775 770
3 8 145/0. 87 95 101 824 828 13 11 956/0. 79 73 76 780 775
4 7 886/0.91 92 98 807 801 14 13 102/0.76 75 76 789 782
5 7 562/0. 85 86 92 785 791 15 12 486/0.78 80 82 824 833
6 10 953/0. 81 75 76 784 776 16 11 369/0. 81 73 75 852 855
7 11 405/0.78 70 73 835 828 17 12 257/0. 83 81 85 845 840
8 12 334/0. 80 78 75 816 822 18 28 412/0. 70 62 65 832 840
9 11 068/0. 75 68 73 821 823 19 25 142/0.72 65 68 841 847
10 13 512/0.73 65 70 801 795 20 38 013/0. 69 70 72 806 814

T & P B S SR SR T A AR S SR AR AL O 09 SRR B L N T by 5 SR IR Al [ OGRS AR AR A . R AR RO, N
FERRETIE (B2 T SN TN
Note: The distance in the table is measured from the center point on the fruit surface to the camera center,and the radius is the maximal

one, which is manully measured by vernier caliper.
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