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Planning to Insert a Board-like Object into the Frame

—An Approach for Assembly Automation in Mass Production—

MAKITA Satoshi (Department of Intelligent Mechanical Engineering, Faculty of Engineering)

FUJIKI Katsuhiko (Intelligent Mechanical Engineering, Graduate School of Engineering)

Abstract

This paper studies robotic insertion planning for board-like objects as an assembly primitive motion.

Assembly of industrial parts in mass production is a bottleneck for factory automation because such a

complicated and combined task requires robots to handle various parts, including deformable objects. In

addition, synthesizing these primitive motions for assembly and other supplemental equipment is essential, for

example, parts feeding and work transfer. This paper briefly summarizes the trend of robotic assembly research

and competitions. It also introduces our perception and planning method for the insertion task by a robotic

manipulator and a depth camera.
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Fig. 1: A peg-in-hole task. The robotic gripper
inserts a bolt into the aligned holes of two parts
simultaneously.

(1) The robot gripper brings the bolt near the
hole.

(2) The endpoint of the bolt contacts with the hole
aligning each position.

(3) The gripper inserts the bolt in parallel to the
central axis of the hole.

(4) The gripper releases the bolt.
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Fig. 2 Snap Assembly. The elastic deformation
of the inserted object facilitates to place the
convex parts into the hall.

(1) The object is inserted along the body of
another part.

(2) The elasticity of the object causes
deformation of the object while insertion. The
protrusion slides along the wall.

(3) The protrusion gets into the corresponding
dimple.
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Fig. 3: A sash and a frame
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Fig. 6: Planned motion for sash insertion

(1) The robot brings the sash near the frame.

(2)-(4) The robot rotates the sash so that the upper
part of the sash approaches the frame's groove.
(5)-(6): The robot inserts the sash into the groove and
rotates it so that the bottom part of the sash
approaches the bottom track of the frame.
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