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Abstract

This study addresses the precision and efficiency challenges faced by industrial robots in the field
of intelligent assembly, and designs and develops a high-precision visual guidance system. By
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conducting in-depth research on key technologies such as visual perception, image processing, and
robot motion control, optimizing system architecture and algorithms, precise recognition and posi-
tioning of assembly targets can be achieved, effectively improving the accuracy and efficiency of
industrial robot assembly. The experimental results show that the system can operate stably in
complex industrial scenarios, with assembly accuracy errors controlled within a very small range,
providing important references for the development of industrial intelligent assembly technology.
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Table 1. Function table of software architecture at each layer
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Table 2. Comparison table of noise density of filtering algorithms
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Figure 1. Comparison diagram of target recognition accuracy among different models
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Figure 2. Calibration techniques diagram for vision and robots
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