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Development of Tomato Harvesting Robot
— 3-D Detection Technique for identifying Tomatoes —
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SUMMARY

It is very difficult to mechanize tomato harvesting because identifying a target tomato which is partly
covered by leaves and stalks is not easy. This research was conducted to develop tomato harvesting robot
which can identifying a target tomato, determining its three dimensional position, and harvesting it in a
limited time. Followings were major findings in this study.

The first visual system of the robot was composed of two CCD cameras, however, which could not detect
tomato not placed on the center of lens and partly covered by leaves or stalks. Secondary visual device,
combined with two cameras and pan tilting was designed which could decreased the positioning errors within
*10mm but still not enough for covered tomato by any obstacles. Finally, laser detector was added to the
visual system that could reduce the position detecting errors within 10mm in X-Y direction and Smm in Z
direction for the covered tomatoes.
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Fig. 1 Schematic diagram of experiment
system.

Table 1 Specification of tomato harvesting
robot

Item Specification

Number of axis
Repeatability
precision

Work envelope
CCD camera(2set)| PULNIX TMC-74

6 joint
*0.05mm
Radius 708mm

Manipulator

Visual Image board Matrox Meteor-I]

system Laser detector Emitter 780nm
Accuracy 2.5mm

Main IBM Pentium- Il

computer
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Fig. 2 Vision system with camera & laser

detector.
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Fig. 3 Position of tomatoes from lens.
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Fig. 4 Schematic diagram of detection
method of Pan - Tilting degree.
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Table 2 Result of position detection error by position of tomato from lens

Position Detection Error(mm)
Actual Distance| Center Horizontal Vertical Edge

(0] L O RO u_o D O LU R U LD R D
830 -04 7.8 13.0 10.7 11.0 14.5 20.0 14.0 16.1
900 42 6.7 17.9 16.1 11.9 14.4 293 i2.8 20.5
955 6.1 8.0 329 13.7 15.6 15.6 28.0 10.3 29.0
1010 3.1 12.4 303 23.9 15.5 15.5 36.8 134 35.7
1075 8.8 13.4 274 16.9 11.1 239 383 18.0 28.6
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Fig. 6 Results of position detecting error.

Table 3 Results of position detecting error
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Position Detection Error (mm)
No Hidden One Side Hidden Both Side Hidden
Actual Distance ; ;

(mm)

840 89 35.9 65.5

895 1.7 329 59.5

970 1.9 29.2 56.5

1020 59 29.1 514

1070 6.9 34.0 53.9

1130 7.0 35.8 543
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Fig. 7 Results of position detecting.
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