H22% Hol R TR 224 Vol.22 No.6
2024 4 12 A Journal of Fujian University of Technology Dec. 2024

doi:10.3969/j.issn.2097-3853.2024.06.006

ETHSHRAENMEEESHNET X

5 RA, G B, TR, %

(AR IRF WMWEAEIRFR, 8E #8M 350118)

FEE: AT R AAEAE N Z ARG5S K 455k A 5 8 ok @ BAR #3800 20 L
ARG A PR S PR RS L e IR & H R LR A B kM E 7 £, 4 A Owsu B =14
R Tr ik AR A Ei @A, R, RBSESES S KRR PO E TR CM
R TR R R VAR AR KRB R — o m sk dh— A UG 5 AR R 3 F R IR AG 3B
A ALK T, EREA TN THLEITIREME 002 mmEE N, M FLREE ],

KFER: A5 LB I R4

FESES: TP391.4 XERAREEG . A XEHES: 2097-3853(2024) 06-0549-05

Measurement method of helical gear profile parameters based on machine vision

YI Simin, ZENG Shaofeng, YU Mingyuan, GUO Haohao
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract : In order to solve the problem that the helical angle of the helical gear is easy to produce a shadow of
the end face image when measuring the contour parameters of the helical gear by machine vision, which leads
to low measurement accuracy, an improved measurement scheme using high—resolution double telecentric lens
and close—range backlight source is proposed, and the Otsu image binarization processing method is combined
to obtain the ideal gear end face image. At the same time, the contour feature point method is proposed to
obtain the intersection point between the line segment connected to the center of mass of the gear center and
the tooth tip contour, and the intersection point between the connected line segment and the tooth root contour
after rotating a certain angle in the same direction, and the obtained intersection point is used to realize gear
parameter measurement by circle fitting. Experimental results show that the absolute error value of the
measurement is within the range of 0.02 mm, and the error of the measurement result is small.
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Fig.1 Schematic diagram of measurement object and

parameters
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Fig.2 Schematic diagram of visual measurement system
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Fig.3 Gear acquisition comparison diagram
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Fig.4 Flowchart of measurement system
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Fig.5 Gear binary graph
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Fig.6 Edge detection effect diagram
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Fig.7 Influence of exposure time on measurement results
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Fig.8 Tooth number measurement effect diagram
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Fig.9 Caliper method measurement diagram
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Fig.10 Fitting effect diagram
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Tab.1 Results of helical gear measurement by method in
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