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Influence of Chromatic Aberration on the Size Measurement
Accuracy of Vision

LI Xu, WANG Jun—yuan, ZENG Zhi—qiang , ZHANG Chuan—chuan, LIN Di
(North University of China, Taiyuan 030051, China)

ABSTRACT: Chromatic aberration would make edge contours of the image become fuzzy when the light source of the
size measurement system based on machine vision is chromatic. This paper mainly studied the influence of chromatic
aberration on accuracy of size measurement. To acquire images and dimension measurement results of the standard cylinder,
a machine vision measurement system was built as a platform and white (chromatic), red, green, blue LED light sources
were respectively used with treatment by software. When the light source was chromatic, the repeatability error and the
linearity error of measurement were within 1 w m and 2 w m; when using monochromatic light as the light source, the
repeatability error and the linearity error of measurement were controlled within 0.5 w m and 1 p m. The experiment
showed that chromatic aberration influenced the repeatability and the linearity accuracy of measurement of machine vision
and the monochromatic light can be used to avoid chromatic aberration and to further improve the measurement accuracy.

KEY WORDS: machine vision; size measurement; chromatic aberration; measurement accuracy
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Fig.1 Principle of chromatic aberration
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Fig.2 Model of image acquisition device
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Fig.3 Process of image processing
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Tab.1 Repeated measurement results of 3 mm standard cylinder

pixel

S iRV T 5N
Bt 1 2 3 4 5 6 7 8 9 10 BFEE BEX
F 332022 332.099 332.069 332.097 332.080 332.072 332.111 332.087 332.058 332.046 332.074  0.089
ZI1%  331.809 331.846 331.824 331.820 331.798 331.823 331.800 331.818 331.825 331.808 331.817  0.048
ZR5 332,118 332.125 332.107 332.137 332.149 332.134 332.113 332.144 332.112 332.105 332.124  0.044
W 332197 332217 332209 332200 332203 332210 332.176 332213 332.180 332.180 332.198  0.041
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Tab.2 Measurement results of ten kinds of standard cylinder pm
JEIR bR R A A iCUN
i, 2500 2600 2700 2800 2900 3100 3200 3300 3400 3500 PR
FIff 2498988 2599.422 2700.470 2801.337 2899.928 3100.217 3200.831 3299.819 3400.903 3498.121 1.879
2146, 2499.116 2600.289 2700.036 2799.385 2900.217 3099.313 3200.108 3300.253 3400.948 3499.711  0.948
Rt 2499350 2599.464 2700.542 2799.205 2900.433 3100.181 3200.072 3300.397 3400.886 3499.964  0.886
W 2499314 2599.567 2700.723  2799.603 2900.361 3100.903 3200.469 3299.747 3400.036 3499.784  0.903
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