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A Grading Robot for Round Shape Fruits 

Naoshi KONDO

Abstract: A grading robot system for deciduous fruits such as peaches, pears, and apples to automatically provide fruits from 

containers and to inspect all sides of fruit was developed.  The system consisted of two types of  3 DOF manipulators, 12 suction

pads as end-effectors, 12 color TV cameras, and direct lighting systems.  12 fruits were sucked up by a manipulator at a time and 

12 bottom images of the fruits were acquired during the manipulator moving to trays on a conveyor line.  Before releasing the 

fruits, 4 side images of the fruits were acquired by rotating the suction pads for 270 degrees.  The stroke of the manipulator was 

about 1.2 m and it took about 4.3 seconds to move back to initial position that meant that the robot could grade around three fruits

per second.  Two blowers whose displacement volume was 1.3 m3/min were used for the 12 suction pads.  No damage was 

observed on fruit surfaces by sucking at 30kPa for peaches and at 45 kPa for pears and apples. 
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Fig.1 Shipping quantity of fruits.

Fig.2 Operation flow of grading system..
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Fig.3 Actions of robots.

Fig.4 Suction pad and tray.
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Fig.5 Fruit providing robot and grading robot with containers.

21



Fig.6  Block diagram of image acquisition system.
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Table 1 Criteria for fruit appearance grade.
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Fig.7 Fruits which cannot be sucked.

Fig.8 Images (From left, (1) Original top image (2) Color image (3) Defect image from bottom (4) Defect image from side) 
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Fig.9 Grading result of Nansui on Sep.24, 2002.
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