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Noise Characteristic in Active Laser Imaging System by Statistic Analysis

LI Zi-gin, LI Qi, WANG Qi

(National Key Laboratory of Tunable Laser Technology, Institute of
Opto-Electronic » Harbin Institute of Technology, Harbin, Heilongjiang 150001, China)

Abstract Active laser imaging system, which can be of high resolution, anti-interference and three-dimensional (3-
D) imaging, has been used widely. But its imagery can be disturbed by speckle and some other Gaussian noises.
Speckle noise is a kind of multiplicative noise and the Gaussian noise is additive noise, and which noise on the
dominating status is very important for building the model of noise suppression. So, in the paper, the statistic
characteristics such as probability curve and gray mean variance ratio etc. in the imagery disturbed by speckle and
some other Gaussian noises are analyzed firstly, then the different statistic characteristics effected by the two kinds
of noises respectively are found. Based on these characteristics, the images of active laser imaging system are
discussed, then the results show that the most imagery noise is speckle. At the same time, the speckle noise
variance in this imagery is calculated.
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Fig. 1 Physics reason of speckle in imaging system
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Fig. 2 Block diagram of an active laser imaging system
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Fig. 3 Probability curve of speckled image gray
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Fig. 4 Probability curve of image gray interfered

by Guassian noise
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Fig.5 (a) Building photograph;

(b) Image given by active laser imaging system
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Fig. 6 Gray mean and variance velation of target pixel
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Fig. 7 Probability curve of target pixel gray

1.0 4
0.8 1\

0.6 1 \

(T

Gaussian noise

A1)
<o
-

speckle noise

true data

(b)

0.8 1.2 1.6
/<D
B8 () XEEHRMEMIBHEIMENE R ERHREEA
HEER il R R X L 5 (b) 3o B (a) 75 4 B 43 B K
Fig. 8 (a) Exponential fitting to probability curve and
comparing with Gaussian noise; (b) Enlargement

to (a) pane

G O, WO 3 R RGBT R B R R
SZRBEMRAE TG Y o AT RASK H XA O MR 7S B MR S T
# Var(l,) = 0. 7777,

T BN 1SRRI A G5, X 5 0 R
T E SRR RGEE R HEAT T R 47, H A5 R
Bl 9C(A), (B)Fin.

10000 —~ 10
8000 S 08
S 6000 i <06 \
S 4000 | &7 & 04
2000 | ©] 02 \ @
o b 0o D
0 0408 12 1.6 20 2 4 6 8 10

n’ A) 141

(e) target 2 (H
1000 e 10
800 C 1 e8|
Z 600 AT g0
5 400 SRR PR
g 200 T gj \
o (2) - N (h)
0 0.0+ -
0 2004006008001000 0 2 4 6 8§ 10

n? (B) 114D

B9 BobEIRMABREBBRE I FEST
(a),(e) BInIRA;(b), (D FrEE;
(©, (@ KEXMEE T 2;(D,(h) MEHMESUAIEH L
Fig. 9 Statistic analysis about image
(a), (e) building photograph; (b), (f) image given by active
laser imaging system; (c), (g) gray mean and variance of target

pixel; (d), (h) exponential fitting to probability curve
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