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ABSTRACT

This study aims at detecting the three dimensional gripping points for the transplanting robot system to grip in
the process of developing transplanting robot system, which is one of the automation systems for transplanting
tissue culture. The stereo vision system equipped with two cameras has been used to detect the gripping points of
the plant stem. The method for matching the plants of the image information which came from two cameras was to
measure the total numbers of pixels, leaves, and the heights of the plants. The gripping points were detected near
the roots after extracting the stem parts by the standard deviation of the X axis according to the Y axis. The
performance test of the developed program showed that the detecting errors of the gripping points were 0 ~1mm for
X axis and 1~2mm for Y & Z axis. The mean running time of the program was about 3 seconds.
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Fig. 1 Cultivating of artificial potato seedling.
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Fig. 2 The schematic diagram of stereo
vision system.
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Fig. 3 The schematic diagram of the image
acquisition apparatus.

Table 1 The specification of stereo vision

system
Item Maker Model
Computer Samsung Pentium pro
Camera Pulnix America T™C-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).
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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 digram of detecting
plant stem and gripping point.
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Fig. 8 The flow-chart of computer program for detecting gripping point.
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Table 2 The resuit of image calibration (X axis)
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where, Yp = the length per 1 pixel according to Z
axis value (mm)
Z = 7 axis value of gripping point attain-
ing from eq(5) (mm)

Left Image Right Image
(mZm) ¢ (= a-b) Xip X, X (=d-o Xgp 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

% refer to Fig. 4.
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Table 3 The result of image calibration (Y

Table 4 The result of computed range ac-

axis) cording to various Z values
z A number of pixels comir‘ng under z Mean Max. Min.
20mm from center of image S.D.
(mm) . (mm) (mm) (mm) (mm)
(pixel)
400 86 600 605.3 220 608 ‘| 601
450 76 550 549.7 141 552 548
500 68 500 497.9 1.92 501 496
550 62 450 449.1 1.73 452 447
600 58 400 401.7 1.52 403 398

Fig. 9 The result of detecting gripping points by stereo vision system.
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