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Design of a machine vision dimensional inspection platform with
self — calibration capability

GE Genbo, WU Chenchen, WU Zekai, CHEN Lifeng, HONG Yingjie
(Shanghai Technology and Innovation Vocational College ,Shanghai 201600, China)

Abstract:To address the limitations of traditional machine vision calibration methods—such as high
dependence on manual intervention, cumbersome procedures, and limited accuracy—this study designs a
self — calibrating machine vision — based dimensional inspection platform. The platform employs a Carte-
sian coordinate motion system to enable multi — angle automated movement of the calibration board and
integrates a millimeter — scale edge — graduated reference plate for real — time dimensional calibration. By
combining adaptive threshold — based feature extraction with an iterative least squares optimization algo-
rithm, a closed — loop inspection system with coordinated hardware and software is established. Experi-
mental evaluations conducted on metal part plates demonstrate that the platform achieves a significant re-
duction in the average reprojection error to 0. 093 pixels, improves calibration efficiency by approximately
42.3% , and confines the absolute dimensional measurement error within +0.02 mm, thereby validating
its effectiveness and practicality for precision dimensional measurement applications.
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