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Detection of gear tooth number and common normal length

variation based on computer vision
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Abstract: Based on the computer vision system, the methods of measuring the teeth number and the length
of common normal line of gear was put forward for the first time in gear detection. The polar coordinate
transformation algorithm was first used to transform the preprocessed tooth profile sampling data. The
tooth profile curve on the circumference was transformed into a horizontal state, and the obtained tooth
profile regarded as a sinusoidal curve. The Fourier transform function in the Matlab toolbox was employed
to get the fitting expression of the sine curve, and then the ratio of the total number of tooth profile
sampling data (i.e., the number of columns) and the period of the fitting function was rounded to obtain
the number of teeth of the detected gear. As for the dection of changes of common normal line length,

first, the radius and modulus of the tooth tip circle were obtained to get the radius of the base circle,
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thereby obtaining midpoint and slope at the intersection of the base circle and the tooth profile. The tangent
equation tangent to the base circle was obtained by using the point slope equation, and the length of the
intersection of the tangent line and the tooth profile spanning £ teeth was whose length of the common
normal, the length variation whose was obtained according to the difference between the maximum value
and the minimum value. By the methods proposed above, the non-contact accuracy detection of gear can be
realized, whose accuracy can meet the needs of engineering practice.

Keywords: computer vision; polar transformation; teeth number; variation of common normal length; non-

contact measurement
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Fig. 2 Detection flow chart
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Fig. 3 Experimental shooting equipment
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Table 2 Tooth number detection method and detection result
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Fig. 13 Common normal calculation result
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DT B LA LB A E LK I A Y B B D 5%, AR 3 o, A A DG BE RS 31 2
BEL m =1 mm, JE S HAa=20 °Ff W, = 4.596 3 mm, R (1) 15 Bl - e bn o BI5GB AR G 8 AR K E
W, =18.385 2 mm"'"*,
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Table3 Common normal length of the gear on the image

A= FE R/ pixel YIRS /mm
1 140.057 18.509 8
2 138.235 18.268 9
3 138.975 18.366 7
4 138.708 18.331 5
5 138.177 18.261 3
6 139.058 18.377 7
7 138.134 18.255 6
8 138.714 18.332 2
9 138.235 18.268 9
10 138.134 18.255 6
1 138.176 18.261 1
12 138.436 18.295 5

ISR K B R RME M 18.509 8 mm, F/ME M 18.261 1 mm MR (17) A5 R MEL K EZS F, =
18.509 8—18.261 1=0.248 7 mm,

SCHUR R T AR T4 RO 14 56 E A7 0t 6 438 40 U0 145 % ) 5 0 25 T i )L e AN R T RIA %,
2218 b A 0] AT 00l 2 e, T P 6 1 2RI Sk B DR A — B R 2~ 3 ND L SR K 0 15 8 A5 A N e T
Z I8 SR A B A A TP Ak B S A S L R A B T B 3 7R CRRRRIR A E I R e . DU A A
R A PR HHARLT 0 RAF B A 2K B R KA 18.511 mm, f/MEH 18.241 mm, ALK
AE Fliy=18.511—18.241=0.270 mm,
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Table 4 Common normal micrometer measurement result mm
Fr KE s KE
1 18.511 7 18.356
2 18.255 8 18.314
3 18.446 9 18.318
4 18.342 10 18.245
5 18.361 11 18.241
6 18.472 12 18.300

M 3 AT LA L SCR BRI T 5 S A B LR T 0 AR S5 1= A T — iR 22, IR 22 7= AR R, —
75 T2 R T S0 A A BRI SR FH A B8R Sk 2 5l CCD $R % 3k WS 2R @1 s 73 — O T T g SR WL s o
T

4 4 ¢

S rR 2 A 3 R i R I K R B B B AR S 7 v O AR B R T i
17T BRGE 5200 T U 4 15 R 2 B 28 K 87 A8 3 (0 A W L 32 7 5 45 A6 5 (9 K WM 7 5 A I, B 200 L M B A T o1
B BORT A B2 SCIL T oA i TR UG T . 3 T HL B8 W5 D R B L 1 T T R R A AR B L 2k 5 X L
PRI AT BT I A0HT - 3651 ANLAE 2 3 0 35 I 0 R, S B0 16 46 T 1R 50 S5 K
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