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Precision assembly for micro-sphere and micro-tube

based on microscopic vision
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( " School of Automation, Harbin University of Science and Technology, Harbin 150080)
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Abstract

An assembly system based on microscopic vision is designed for the assembly of micro-sphere and micro-tube.
It consists of four microscopic cameras and their motion adjusting mechanisms, an operation manipulator of micro-
tube, an adjusting platform of micro-sphere, and grippers. The two microscopic cameras with low magnification are
orthogonally arranged on the horizontal plane, which are used for the coarse location of components. The other two
microscopic cameras with high magnification are orthogonally arranged on an inclined plane, which are used for the
fine location of components. The adjusting platform of micro-sphere is used to adjust the micro-sphere’ s pose. The
operation manipulator of micro-tube is employed to align the micro-tube and the micro-sphere and insert the micro-
tube into the micro-hole of micro-sphere. The coarse location of micro-sphere and the measurement of the micro-
tube’ s pose are realized with the vision information from the two microscopic cameras with low magnification. The
vision information from the two microscopic cameras with high magnification is utilized to measure the micro-
sphere’ s pose, which is used to control the movement of the adjusting platform of micro-sphere in order to realize
the pose alignment of the micro-sphere and the micro-tube. It is also employed to measure the relative position error
between the micro-tube and the micro-hole of micro-sphere, which is used to control the movement of the operation
manipulator of micro-tube in order to realize the position alignment of the micro-tube and the micro-hole. In the ex-
periments with the designed assembly system, the micro-tube with the end size of 10 pm in diameter is successfully
inserted into the 13 pwm micro-hole in diameter. The micro-tube and the micro-sphere are precisely assembled.

Key words: micro-assembly, micro-sphere positioning, micro-vision, sphere tube alignment
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