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Precise center location algorithm for laser spot in distortion measuring system
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Abstract: The barycentric sub-pixel location algorithm of curve fitting is proposed to meet the requirements of pre-

cise laser spot center positioning in distortion measurement system. First, the multi-scale generalized morphological fil-

tering algorithm of variable structure element is used to filter image noise. Then, the sub-pixel position of laser spot is

calculated in barycenter algorithm. Finally, curve fitting is used to locate the laser spot center precisely. The experimental

platform is set up according to the distortion measurement principle. With many experiments, standard deviation of distor-

tion angle is less than 20". The experiment results show that the location algorithm can improve distortion measurement

accuracy effectively.

Keywords: distortion measurement; sub-pixel location; multiple structuring element and multi-scale morphologi-

cal filtering; barycenter algorithm; curve fitting

1 531 &

AR FR G 51 R i R AR A ik =X R
W& — it £ AE R d Dr. Willlard S.
Boyle Fil Dr. George E. Smith 7£ Il /R 5256 % & BH Y
HL A #  # F(CCD) R B, 356 Tl ot s 3P
S — o i 2 v A R 4 Akl R R 8 ok B
TE EZ MM R HR o i TR S RSk
B, ARSCRHLL CCD A% i E R il = i &
G AAR R AT R, KRG FEHBUR
45, BIR . SLERIR RS e RRE . 55
A0 T AR B RS HLAE A, O DA SO G BEAE

AT 2011 4 3 AukEl,

T o

2w B AR ST R EORS BE, — T T R] LA MR
PEAT, W R o B A AR AL, R IR
JCURREAT BN, (H5 2875 3k (4 i 1A Anp 2 52 3 5
MR, anoaes RGO BOR K, (R B2
TR, SRS M BB, 5 —
J7 T AT LA AT H RS B BAR R, SR AR AR 3R E L
TR = I E AL AT, BUA Y B fay B L 2 i
WP AR R E ML SA RO, B R AR X
T RGE O ELMR R 3 e RS TR B, A&
SCEEXT BRI I R, (EEOIE R SRR L,
TR T EOEMAS LR R E AL, B

SFEETH: ERARBEES RS 60507003) % BT H; HME HRBEIEE GRS 201115124)% B H .



- 486 - S T =

5 25 4

e AR GERY T 22 JOBE | SUIE 2508 ok 0 e B 141 1%
Ma AR HE DR OB WAR R A
B, Ben A A X O G BE A oA B AT
R E

2 TENEEE

IR 15T R — ORI BL CCD g 4%

()27 BUR AR 42 il I 2 R 48, B SO A 2
FEIRIR T U 0 32 7 05 1, TERIR e, RO
AL B INRENE, RIFRHOEE AL B G H
AES, HRENHE S cCD b, it 2%
R OGRS R CcCD _EREIR, XFRERIR
K T et B ek g As e . i R 5t
SR 1 s

SR SR

Al MNERELER

Fig. 1

T MO, X 7 AT EOY, W 2 B
7o R Dy, D, 3 O AR 4, B BT AR R,
fONCE RGN . 4, B R ARERE BN
T2k AB 5O Je £ B E S A X E LA 6,
(X 0.7, ) F (X5, Yg ) 23 BI A HOCAS 4, B KIP)T5 AR,
(X,.Y,)F1(X,.Y,) 500k 4,B /5% CCD Lg%
JriebR . B R A —EAEIE)E, 4,B PR ALE R
N AFIB, LB 4B 5eH kMR e, 1%
TR (X, Y, ) R Xy, Yy ) o

Y

SIS

B2 XFeEYHE
Fig. 2 Projection of X-axis
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Schematic diagram of measuring principle
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linearity
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Table 1 Experiment data of distortion measurement
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