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Detection of Three Dimensional Gripping Point of Tissue
Culture Plants Stem Using Stereo Vision System
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Fig. 1 Cultivating of artificial potato seedling
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Fig. 2 The Schematic diagram of Fig. 3 The schematic diagram of the
stereo vision system part attaining image
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Table 1 The specification of stereo vision system

ltem Maker

Model

Computer Samsung Pentium pro
Camera Pulnix America TMC-7
Image board Data Translation DT2871
.RGB decorder Kramer VM-19
RGB encorder Kramer 4041C
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Fig. 4 The schematic
diagram of image
calibration (X axis)

Fig. 5 The schematic diagram of image calibration (Y axis)
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Fig. 6 The schematic diagram of
geometric construction of stereo vision
system (X, Z axis)
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Fig. 7 The schematic diagram of Fig. 8 The flow-chart of computer program for
detecting plant stem and gripping detecting gripping point
point
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Table 2 The result of image calibration (X axis)

z Left Image Right Image

(mm) ¢ (=a-b) Pixel XL X (=d-c¢) Pixel XR
(mm) (num) (mm) (mm) (num) {mm)

600 126 1.52 96 1.147

550 . 138 1.658 104 1.251

500 57 152 1.824 43 115 1.376

450 169 2.027 127 1.529

400 190 2.28 144 1.72

Result 0.012 mm/pixel 0.012 mm/pixel

% cf. Fig. 4
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Y3 olmA " HHold Aost E 39 o] YEtow, BAst stelge] slrto] aye4E |
pixeld AAAYZE 2A delweh o) 4 FYo=RE do] 20mme EAHNE Z2L W
(400, 450, 500, 550, 600mm)Al A Z% e Wale] wE 20mme FA4e ZA A
Zt Z5 ol ©E 20mmd HIFse YAFZ 208 vl ZEge] mE 1 JAY A
2E AdEHA.

20
Y= ———20 4(6)
0.59447136 + 3333%551

where, Y = the length per 1 pixel according to Z axis value (mm)
Z = Z axis value of gripping point attaining from eq(5) (mm)

Table 3  The result of image calibration (Y axis)

7 20mm (the vertical length from center of image)
(mm) deviatior(tp:;ggl center difference of deviation
400 86 -

450 76 10
500 68
550 62
600 58
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Table 4 The result of recognition distance according to change Z value

z Mean SD. Max. Min.
(mm) (mm) (mm) (mm)
600 605.3 2.20 608 601
550 549.7 1.41 552 548
500 4979 1.92 501 496
450 449.1 1.73 452 447
400 401.7 1.52 403 398
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Fig. 9 The result of program' detecting 3D - gripping point by stereo vision system
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