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Fig. 1 Schematic diagram of CO2 impulse coherent laser radar
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Fig. 2 Linear structuring elements
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Fig. 3 Parallel weighted-average multidirectional morphological filtering algorithm
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Table 1 Local mean and standard deviation in the zones.

zones original image ‘ noisy image | Safa's algorithm ‘algurilhm in this paper
grayscale mean (standard deviation)
| 83(0) 83( 26) 91( 10) 85(6)
2 135(0) 134( 44) 145(23) 138(11)
3 135(0) 135(43) 141(30) 136( 10)
4 90( 0) 88( 28) 97(10) 91(6)
5 128( 0) 127( 40) 137(19) 128(11)
6 100( 0) 99( 33) 107( 13) 102( 8)
7 120( 0) 119( 38) 125(19) 120(9)
8 75(0) 75(23) 83(6) 77(5)
9 115(0) 114(36) 128(10) 117(7)
Fig. 4 Original image. Fig. 5 Noisy image. ( Variance: 0, mean: |
Fig. 6 Result by F. Safa’s multidirectoinal filtering Fig. 7 Result by algorithm presented in this paper.
algorithm.
B3 S Ik TROL T R I ST

B et T IR InRLBIME 2 7 ) 1
AVEPIR o IXTpFIEAML AL R I G o 3R
R RS T SR R R P AR S TR A

a
iy
i ELAE ALt P 7 ACEVR 7
P STBL 0 2052 0 18 R 1 L ) [::][:Z:
I 4 BRI 2 0 R (5 K e 49 51 )7

LT Safa 534

Fig.8 Grayscale zones of the image.
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A Speckle Imaging Model for Impulse Coherent Laser
Radar and Suppressing Its Speckle Noise
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Abstract A speckle-imaging model for impulse coherent laser radar( ICLR) is de-
rived, which proves the presence of multiplicative noise in images of ICLR. A ccord-
ing to its statistical property, a parallel weighted-average multidirectional morphologi-
cal filtering algorithm is presented. Simulation result shows the algorithm can not on-
ly effectively suppress speckle noise in images but also preserve the geometrical fea—
tures of images. Through comparison, it is proved that the algorithm is superior to
F. Safa algorithm.

Key words impulse coherent laser radar, speckle noise, morphological filter, paral-
lel processing, weighted-average



