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Modeling and Analysis of Measurement Accuracy Reliability of

Monocular Machine Vision

YIN Xin', ZHOU Jin-yu** , CHENG Jin-xiang®
(1. Jiangsu University of Technology , Changzhou 213001, China; 2. Jinling Institute of Technology, Nanjing 211169, China)

Abstract: In order to quantitatively study the accuracy of measuring length, angle, straightness
and parallelism of mechanical parts with monocular machine vision, a reliability modeling and
analysis method for accuracy of machine vision has been proposed. The model comprehensively
considers the influences of external illumination, random noise, the angle between the object to
be measured and the observation station, camera distortion and edge detection algorithm on the
measurements accuracy of monocular machine vision. Monte Carlo method and common edge
detection algorithm are used to simulate the monocular machine vision measurement of the
length, angle, straightness and parallelism of mechanical parts under different working condi-
tions. Comparing the experimental results with the simulation results, the length error, angle
error, straightness error and parallelism error differ by 0. 22 ym, 0. 007 3°, 0. 002 2 mm and
0.031 9 mm, respectively, which verify the effectiveness of the proposed method.
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