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High accuracy measurement model of laser triangulation method

Sun Xingwei, Yu Xinyu, Dong Zhixu, Yang Heran
(School of Mechanical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: In order to improve the measurement accuracy, the high accuracy measurement model of
laser triangulation method was proposed, which consisted of variable threshold subpixel grayscale gravity
center extraction algorithm and CCD tilt error compensation algorithm. The spot centering algorithm
played a decisive role in the accuracy of laser detection. A variable threshold subpixel grayscale gravity
center extraction algorithm was proposed according to the defect of the existing laser center localization
algorithm. The gradient function and the Gaussian fitting algorithm were used to set the threshold to
remove the effect of spot edge noise region on center location, and the polynomial interpolation were
used to improve the precision of grayscale gravity method. CCD tilt error compensation algorithm was
established to further improve accuracy. The system was established with STM32F407 as the hardware
core. Taking taper thread as the measured object, the test was carried out. The results show that the
laser spot can be accurate acquisition by the high accuracy measurement model. Precision is obviously
higher than the traditional grayscale gravity center method, and successfully controls the error within 10
microns.
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Set the initial value of K,=0, K,=1. Calculate the
R value gradient for each pixel and the maximum
value of the R value gradient for the entire spot

l

Calculate the area S, of the maximum value of the

R value gradient multiplied by K,
Whether S, effectively
emoves the edge noise arga

S,is transformed into a grayscale image, and
the gray level / of the extreme point of the
fitting function is calculated in S,

I

Increase K,

Calculate the area S, by K,/

Decrease K

The gray value of S, is filtered and densely
interpolated, finally the final optical center
coordinate is obtained by gray center method
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Fig.1 Algorithm flowchart
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Fig.2 Optical path of laser measurement

0906008-3



Gk TR

% 9 i www.irla.cn % A7 %
T AR E B X 4 Rl LA B b 2R £ #] CCD GRS B A S BE o B B e LR ZE O A
B WO % 2 Scheimpflug Z& 4. fnf&l 1 A=CE=h- s (tan §+1) @1)

Fros, OG5 i 2 B, OF g e Wi, T s W)
8 F B, WO BB L, OW i 5 B e 7 T
MN i £ F- 11, OW 55 MN (455 8§ o 585 f,m 9 W)
Hi,n R Hop

p=—f_ (11)
sinf
m=m'cos6, n=n'cos0 (12)
FH 32 5 AR 2 HE
1 .11
. (13)
(¥
m=% (14)
245 3 Fe A LA LA .
m'=— WL (15)
n'cosO—f
taanzm’;ﬂ (16)
_(n")*cosh
F_n’COSO—f a7

2.2 CCD fifiR ZE4ME

O I A A O AR R T AL e 1 LA A Y
L WAL S CCD BOLIG A & 3 1K R
(B 3), K 2 A9 5L BE L E JC ik RO PG 19 5
PrRAn B Co 25 B W 2 & A B I, S Rt 2 e A
11 ¥, G R % 5 A6 I B B 0l BE o0 3 B8 AN R 4
T O = DA D B R 22

5 3 CCD fii ffy i 22 Jit 3 5]

Fig.3 CCD inclination error schematic
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Fig.5 Chart of actual test
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