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Fig 2 SB image of image intensifier Fig 3 L inear relationship between SB
(a) incidental light at half photocathode of ICCD, (b) background noise of ICCD, and high voltage of image intensifier
(c) the SB ooefficient of continuous 500 frames 3
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Fig 4 Centroid sequence of 16x 16w indow image at no incidental light area (a), (b) isthe x, y directional centroid sequence

of SB while incidental light at ICCD; (c), (d) isthex, y directional centroid sequence of SB w hile no incidental light at ICCD

(@, (b)

4

X,y

16x 16

; (9, (d)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

X,y



4 : 559

5 1
SHY & Porsson noise
0.6 centrond sequence
_ 0-3 SiB y rms i | 5 il
2 04 “ ‘.Wm
o T 1 |
£ 03 SIBxrms - - 51 L —
o 00 400 200 40
2 02
2 background x rms
8 0. WL |
r...‘l.-iu-_ L | ,.r—-—w”A-—T\I,-{
0 ] background y rms |
450 500 550 600 650 !
1TV readouts N 4 N
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Table1l Variancesand deviations in pixel of smulated spot image' s centroid fram itsreal centroid, by meansof method Na 1 and No 2
deviations from true value m s value of centroid
x=dir y-dir x=dir y-dir
methodNa 1 Q 021 - Q021 Q 425 Q 466
methodNa 2 Q 185 Q 148 2 144 2 052
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Fig 8 W hile different applied high voltage of mage intensifier and different threshold, the average centroids and variance of
ot image by means of method No. 1 and methodNo. 2 (a) (b) (c) are gpot image average centroids (d) (e) (f) are their variance
(a) (d), (b) (e) and (c) (f) are due to no threshold, 150 ADU threshold, 250 ADU threshold on initial image respectively
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Fig 9 M easurament data of the aberrant plate tested with ICCD by meansof methodNo 2 (a) the 3 figuration;
(b) the coefficients of Zernike polynomials (c) the error wavefront figuration and (d) the error coeffients of Zernike polynials
9 2 (@) ; (b) Zernike ; (0) ; (d) Zernike
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Fig 10 M easurament data of the aberrant plate tested w ith ICCD by meansof methodNo 1 (a) the 3D figuration;
(b) the coefficients of Zernike polynomials (c) the error wavefront figuration and (d) the error coeffients of Zernike polynials
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Table 2 Average rmsvalue and peak-valley value in wavelength of tested error wavefront of aberrant plate

m s value of error measurenents PV value of error measurenents
expectation variance expectation variance
by methodNo. 1 Q 22 Q0 061 14 Q 36
by methodNo 2 Q 425 Q 084 23 Q 47
100
(d)
80
Z 60
5
g 40
&=
20
02 04 06 08 1 3 3 4 3
frame frame rms PV

Fig 11 Errorwavefront tested by ZY GO of continuous 1 000 franes by means of method No. 2
() msvalue, (b) peak-valley value, (c), (d) the histogran of ms and peak-valley value respectively
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Fig 12 Error wavefront tested by ZY GO of continuous 1000 franes by meansof method No. 1
(a2) msvalue, (b) peak-valley value, (c), (d) the histogran of m's and peak-valley value respectively
12 1 1000 ms (a) (b), (c) (d)
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Effects of signal induced background (SIB) of mage intensif ier on centroid

measuranent of low-level-light target and themethod of SIB noise suppression
SHEN Feng, ZHANG Xue-jun, JIANGW en-han
(Institute of Optics & Electronics, the ChineseA cademy of Sciences, P. O. Box 350, Chengdu Shuangliu 610209, China)

Abstract:  The effectsof signal-induced background (SB) of image intensifier on low -level-light target detection are ana-
lyzed The results show that SB is a signal dependent noise, and presents shot-noise characteristics It can’t be elminated by
background removal using environrment shielding or the thresholdmeans The SB ishamful to centroid detecting of low -level-
light target A new method of centroid calculation is given to reduce SB influence effectively.

Key words image intensifier;  signal-induced background; centroid detection
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