Ba0ok HFIH

hoE W ot

2013 4F 9 CHINESE JOURNAL OF LASERS

B AR Ry s AR AR i O 2 AR AR B T 2 I F

7?“ 2]

Q%ﬁkf?ﬁzn%@%, BRIV g PR Y R R &

o SR IR IO AR T MEEWMﬁ
ETE HART AXE &

(EPﬂiﬁtﬁ%iﬁ%mmﬁﬁ%%%%‘B‘%y‘ﬁﬁﬁﬁ&*%i}ﬁé, b 201800)

WE R T B R A9 5 B B (GISC) HE SR L 58 1 BUBE 37 Hp B0 58 32 4 A o AR 5 & 109 5% ) LA %
S T A A SR AR R OB R I AR M 0 G R . BB RIS SR R B T R B 43 A X AR 43 R R
M) 45 K o v 3T TR O T A ) A8 T TOURBOBE L v 0 0 A1 B B 5 T S B o X BB R /N T R 4 B e i
JIT e 1 SR A R A R PR 0 R g B A O T AR A HLAA A3 A Ty OGO 5 M HREE R ML H AR B B 4 B 3R
75 A [ A5 0T 5 1 PR (LA AR 23 B 23 5 g o) o 5 2 1) SR RE R B0 5 BB AR 9 IR L o B4R T 2R R IR
B5 ERmEERN SRR I G MR T B KD B R H s BRBR B R

KR EOL SR CHRAR s TR IR I R R

HESES 0436 XHERFRIRAS A doi: 10.3788/CJL201340.0918002

Study on the Measurement Matrix in Intensity Correlation
Imaging Laser Radar

Cui Lijun Zhao Chengqiang Xu Wendong Jiao Jia
(Research Laboratory for High Density Optical Storage , Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences , Shanghai 201800, China)

Abstract Under the framework of ghost imaging via sparsity constraints (GISC), we do numerical simulations on
the influence of the speckle intensity distribution on image quality and study the relationship between the sampling
number needed for information reconstruction and the speckle size and the target sparsity. Numerical simulation
results show that, the speckle intensity distribution affects the imaging resolution. Gauss distribution is better than
flat-topped distribution with the same speckle size, and the Gauss distribution is more suitable for practical
application. In addition, when the speckle size is smaller than the resolution of the image, the sampling number
required is only related to the image sparse degree, and it has nothing to do with the specific distribution of the
image. When the speckle size exceeds the target resolution, to obtain the same image quality (based on the image
with lower resolution) , the sampling number needs to be inversely proportional to the square of the speckle diameter.
The relationship between sampling number and the target sparsity is simulated and verified, while we give and verify
the calculation formula of the sparse degree of the natural target with gray.
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Fig. 2 Influence of different speckle intensity distributions on the GISC reconstruction result with N,,, =10 and M= 3000.

(a) Original object; (b) ~(d) GISC reconstruction results; top panel: speckle intensity distribution is flat-topped,

(b) d=5, (¢) d=6, (d) d=7; middle panel: speckle intensity distribution is Gauss distribution, (b) d=10, (¢) d=

12, (d) d=14; bottom panel: speckle intensity distribution is Gauss distribution, (b) d=5, (¢) d=6, (d) d=7
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Fig. 4 Influence of different speckle intensity distributions on the GISC reconstruction result with N,,, =5 and M=5000.
(a) Original object; (b) ~(d) GISC reconstruction results; top panel: speckle intensity distribution is flat-topped,
(b) d=5, (¢) d=6, (d) d=7; middle panel: speckle intensity distribution is Gauss distribution, (b) d=10, (¢) d=
12, (d) d=14; bottom panel: speckle intensity distribution is Gauss distribution, (b) d=5, (¢) d=6, (d) d=7
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