524 % M PRI TR 22 R Vol.24 No.1
2026 £ 2 A Journal of Fujian University of Technology Feb. 2026

TEER AR L EHFEM TN E R FIRIT R SH

PRARE G IR AR

(1. AT RF MRS AE TRFR,BE 40 350118;
2. AMEBF M IBEAREE T EERT A3E 43 350118)

WE . 4 ads BT b B A Z X B RSP, TR AR EMNZ 2AHR, BETATASL
FRRR 6 A RAALE M B R E M T AN BT A AR A ALE] R T AR R AR Ry &, 5t
FRAIE M ZAT A AL 88 AN RS, AL A5 AR R SAR T YR S AR S xE R, THR M Z AT A e
TR AT EI R A BT A A AR AR B3 S0 A 3.4 um, M FiR E T
PR35 wm R, B FIME A 1.4~5 wm Z ) 3 B AR BT R F iR £ A 4~9 wm Z A
Zh, RGO BR 3 09N B AR A BT R AS T | BB T R AR T H B AR AR 6 B F K

KEER, AR RN F; ARXTIE; AT AR e; MERA S

FESES . THI24 XEREREAD: A XEHS: 2097-3853(2026)01-0081-09

Design and analysis of vision measurement system for low contrast features of spinning wheels
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Abstract; Aiming at the difficulty of measuring the low contrast features of spinning wheels, a vision
measurement system of spinning wheels was studied. A vision measurement device of spinning wheel based on
combined illumination was established firstly. A visual measurement behavior planning and analysis mechanism
was constructed. A low contrast feature extraction scheme was designed, and a visual measurement behavior
optimization and capability evaluation strategy was proposed. After that, a certain type of spinning wheel with
low contrast features was taken as the research object, the measurement behavior and measurement capability
analysis experiments were carried out. Results show that through behavior optimization, the average fluctuation
amplitude of low contrast features is about 3.4 wm, the measurement error can be controlled within 3.5 pum,
and the measurement fluctuation range is between 1.4 wm and 5 pm. The measurement error for other parts
within the same family is between 4 and 9 pwm. This system has high measurement accuracy and good stability,
which can meet the requirements for measuring the low contrast features of spinning wheels.
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Fig.1 3D parameterized model of a certain type of
spinning wheel
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Fig.2 Vision measurement device of spinning wheel
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Fig.3 Framework of planning analysis mechanism for

ft

vision measurement behaviors
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Fig.4 Image of spinning wheel
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Fig.5 Low contrast feature extraction scheme for

spinning wheel
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Fig.6 Hierarchical behavior analysis scheme
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Fig.7 Execution flow chart of measurement system
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Tab.5 Measurement results of different measuring objects for spinning wheels
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