N L, L,
356 8l ot - - il Vol. 35, No. 8
20154F 8 A ACTA OPTICA SINICA August, 2015

e L 2Pk CRLB 1 I 5 A B i 55 b 4%
O A A R 3

At s il TARAF ST, db st 100080

BE SH M R a2 it B, Cramer—Rao Lower Bound(CRLB)#E FH 2R 3138 8 28 18 52 2 K6 3, A/ M AT ]
TeA AL T4 T B CRLB T A S J48 P4l 5 A0 B A R 75 1 2 de /N 25 TEAR MV UM o 4R SCE8 I T BUR AR A ZE AR I
1o T M R R Y CRLB R, I8 DL ATF 5% 500 75 (COG) AR IMABUBT 0 7 (IW COG) e /N Z 3 15 39T 8L 4 75 (G LS ) Y 2 A7 5%
25 o FR T AL LI IE R W], IWCOG M GLSF 5 A 15 22 5 )6 i UG #5041 (% CRLB AH [, i /2 MV U H§: , 17 COG &
{75 25 45 K 5 COG KB fi2 b, GLSF $5e A B R REFE B8 T TW COG I AX Lt COG 5 JUA% o 78 3T B 3 AR A5 L 75
HLATRIR 2 S Fn e X O 2 SURR RS | Shack—Hartmann £ RS I 152 000 45 0 K5 BB D035 -

KR OGHFFOREE; FU0 ks AN 0 2 5/ 3w WA e E R 25 di/INTT 25 o s B AU
hESES V44822 XERARIRAD A

doi: 10.3788/A05201535.0825001

CRLB Feature of Optoelectronic Device and a Comparison of the
Locating Errors for Centroiding Algorithms
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Abstract In the positioning procedure for point—like sources generated in optoelectronic devices, Cramer—
Rao Lower Bound (CRLB) is used to estimate the locating accuracy of the devices contaminated with noise. As
the lower bound of any unbiased estimator, CRLB is known as a criterion to assess whether an estimator meets
the characteristics of minimum variance unbiased (MVU). The CRLB characteristies on the performance of the
imaging device under both Poisson and Gaussian noise are given and accordingly the positioning error of three
current centroiding algorithms, center of gravity (COG), iteratively weighted center of gravity (IWCOG) and
Gaussian least squares fitting(GLSF), is investigated respectively. Theoretical analysis and simulation results
show that IWCOG and GLSF share the same position error and reach CRLB of optoelectronic imaging device,
thus meet MVU features. That is to say, COG makes the biggest positioning error, followed by IWCOG and
GLSF. And the computing time of IWCOG is just several times longer than COG algorithm, while GLSF
algorithm is certainly the time-consuming procedure to make it inapplicable on-board on star tracker. IWCOG
is proven to be as a method with low error, real-time and robust algorithm, making it possible for high-
precision condition such as star tracker, Shack-Hartmann sensor.

Key words optoelectronics; optoelectronic devices; center of gravity; iteratively weighted center of gravity;
Gaussian least squares fitting; locating error; minimum variance unbiased; star tracker
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