Vol. 28, No.7
July, 2008

%528 % 457 W D= = S
2008 4F 7 A ACTA OPTICA SINICA

B, 0253-2239(2008)07-1318-05

Jo O I AS A e JEE 1) i V5 723

Ak ThiR % %

(g 7R ol s | S A L 5 6 & . BRJET IR /R 38 150001)

WE R T — PTG I S B AT 7 L G el 15 T R RN R 3T T A A P B A TR R R Y
AN RE JE SR P AR AR R AN 0 S JEE B Al B RR 2K 2 (] 0 AR S i SO A T B AN R E B . 2 T A T IR R
JBE S R R ) 20 A RIS T T Co A A 0 B R AT e R . SR G R AT Tk 5 ik A A A T R A
BRI E L .

KW LW AHEE; Ml RERE ORI
hE4SZES TH701; TP391 XEktRiIRAS A doi: 10. 3788/A0S20082807. 1318

Uncertainty Evaluation of Centroid Detection

Chen Jiechun Ding Zhenliang Yuan Feng
(Department of Automatic Measurement and Control, Harbin Institute of Technology ,

Harbin , Heilongjiang 150001, China)

Abstract A new method of uncertainty evaluation of centroid detection is proposed. The uncertainty associated with
the intensity of a pixel, belonging to the target to be detected, is firstly evaluated from the pixel intensity and the
image gradient at the pixel. Then the uncertainties associated with the centroid detector are evaluated according to
the relation between the evaluation of pixel intensity uncertainty and the pixel. The mathematical model to evaluate
the uncertainty of pixel intensity and the analytical expression to evaluate the uncertainty of centroid detection are
presented. The experimental results show that the uncertainty of centroid detection can be evaluated accurately with

this method.
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Fig. 1 Detection of target centroid
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Fig. 2 Images used to calculate (a) and vertify (b) the
coefficients of the uncertainty model of pixel
intensity
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Table 1 Comparison between evaluation of centroid detection

uncertainty a(x.) and statistic experimental result u(x.)

Vabration level a(x.) /pixel u(x.) /pixel
1 0. 0066 0. 0055
2 0.0128 0.0129
3 0.0258 0.0200




1322 B %

g3

i1 28 %

2 PRI E B A THE a (o 55 SR
258wy B LR
Table 2 Comparison between evaluation of centroid detection

uncertainty #(y.) and statistic experimental result u(y,)

Vabration level a(y.) /pixel uCy.) /pixel

1 0.0147 0.0124
2 0.0162 0.0146
3 0. 0300 0.0254
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