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Research on error correction method of ABS gear detector

Guo He Shi Peifei
(Zhengzhou College of Science and Technology, Zhengzhou 450064, China)

Abstract: In order to improve the measurement quality of ABS gear detector, according to the measuring principle, the structure feature
and the reason of error produced during measuring, the basic factor influencing the measurement accuracy is analyzed in this paper. And
an error correction method based on the principle of least square curve fitting and affine transformation of space rectangular coordinate is
developed to solve the key problem of error production, which could improve measuring accuracy without affecting mearing speed. At the
same time a mathematical model is built according to the measuring principle. The result of simulation by MATLAB7. 10 proves that the
error correction method is correct and feasible. The calculation proves that the measurement repeatability and uncertainty of ABS gear
detector after error correcting is acceptable. It proves that the error correction method can be used into the ABS gear detecting system,
and has high practical value.
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Fig.1 Schematic diagram of measurement principle
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Fig.2  Operation interface of PC

— | OB
-« |
i
i
m —_—
frl e AL
YR ah
B3 A RGeS
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Fig.5 Error correction model in measuring coordinate system
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Fig.6  Schematic diagram of error correction principle

HR A fe /N e s i Ze 4005 B 3, DR 2SO RR A
ARSI E LR, Z EL AR 5 R E L OB, B
WO B riiAS iy s LA g B RN LS i B
2% OA,

BRSNS Bk L&A SR FRBE R (),
z,),0 =1,2,,n;

HIHOER IS B LSRR (x,,2,) 0 = 1,2,
ey

B OBz = ay, + ay;

HZ OA Fyz = by + bx ;

M /N Rk R B, XK (3) R 545



557 ABS 1t BRSNS 15 25 4 T 7 ik A 92 -1125-
n 6 = artana, (8)
M = z; — 3
Z ! Cap +ary; 2 3) B = artanb, (9)
L (X (X=)- (X y) (X ya) @) FEARR S (A LA AE O SR, 28 5o — R 9K 5
! n(Yy2s)- () TS S I o £ 2 e A O = M R0 (E, 4>
Bk .
() (2)(35) s -
1 (37)-(Xy) sing = |1t (10)
by +a; +4
e (3) iy o HY b B4, IR R AT 5545 )
y o (Z(Z)-(S0(Zra) R (ay
H(Zxé)—(Zx) sing = — zbl = (12)
= inzl (2 )(Z (7 ay + b
n( Z 2 cosg = 7:1] 5 (13)
aaltmﬁ;%;m@s L OB SN AR Y f AR N
IS AR 0, F12% 0 SIIRAHT 5 X i g B Af =S BRI 15
r a, 2b, ~ b, O_
Jai + bl Caj + b + af + D aj + by +4
b, 2a, a,
0
T =| Ja; +b Caj + bDChy +a; +4  Jai + b7 +4
0 zb; +2a1 2 0
by + ay +4 b +a +4
L 0 0 0 1-
FHCAI(2) , 830 A5 IR R AR A P (' ,y" 2" ARFRE R -
;L a,x ~ 2b,y ~ b,z
Ja, + b Ca; + b +al +4)  Jal + b, +4
, b, x 2a,y a,z
vy = + +
al +b @+ v d + 4 Jal + b+ 4
, b? + ‘lf 2z
z = - 2 2 Y+
A b +a] +4 /a] + b + 4
FESEBRIN & 2RO AR B DS i AR AR A i FU 5 JEASAE 10 SR HEZ BN s A TR 2 IE FL . [ L

B 2 L) S A AR 2R XOY TS5 SEBREEUETRT AOB A8 4;
IR ASZe i i Ak A 2R 50 1) 2 ) 2R, A5 4 S Bl
AR AE 28T, AR R G5 0T 7 1 B B
YIRS ABR A 2z BB G, TEAN U 2 AR B HT 2 L 8
A AR AR SAE XOY THINF- R )5, TH3AS 0 fe 2 800
R0 ECE AR R, R 7 TR B R R Sk I R
& TR A B EOG A B OINAS Y A Ay AE ) B AR AR R
XOY N8 2 Ak &, (5T AOB 5 XOY TH A8
2 BN U N7 8y S0 Ry A

5 MEXR

5.1 fFE

ARG R R ZEAIE 32 ) MATLAB 7. 10 X 323

Bmange 1 s o

F1 REREFEER
Table 1 Simulation results of error correction

0/ B/ SchR o RIERT ROERT RIER KRR

) (°)  BEUE SEE  RE REE BE
—-1.145 -0.993 0.0409 0.0400 0.0009 0.0412 0.000 3
-0.764 -0.688 0.0402 0.0399 0.0003 0.0403 0.000 1
-0.611 -0.535 0.0401 0.096 0.0007 0.0402 0.000 1
-0.458 0.381 0.0402 0.0400 0.0002 0.0402 0.0000

0.535 0.382 0.0401 0.0398 0.0003 0.0402 0.000 1

0.611 0.688 0.0405 0.0399 0.0006 0.0404 0.000 1

0.764 0.840 0.0410 0.0400 0.0010 0.0409 0.000 1

0.993  0.764 0.0410 0.0398 0.0012 0.0414 0.000 4

1.069 0.917 0.0408 0.0399 0.0009 0.0409 0.000 1

1.146 1.298 0.0424 0.0400 0.0024 0.0421 0.000 3
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Fig.7 Curve of simulation parameters comparison
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mm mm pm mm p,m
0.015 08 0.04 0.015 12 0.00
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0.015 15 0.03 0.015 13 0.01
0.015 15 0.03 0.015 12 0.00
0.015 12 0.015 08 0.04 0.015 11 0.01
0.015 08 0.04 0.015 12 0.00
0.015 15 0.03 0.015 12 0.00
0.015 15 0.03 0.015 13 0.01
0.015 08 0.04 0.015 12 0.00
0.015 15 0.03 0.015 13 0.01
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