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Fig. 1. Sketch of object motion.
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Fig. 2. Experimental device diagram.
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Fig. 3. reconstruction images for experiment: (a) Original image 32 x 32 ; (b) reconstruction of ordinary CS

3 SREAEE  (a) FE, BEME 32 x 32;

algorithm under the speed of 1/24 pixels/sampling; (c) reconstruction of improved algorithm under the speed

of 1/24 pixels/sampling; (d) reconstruction of ordinary CS algorithm under the speed of 1/12 pixels/sampling;

(e) reconstruction of improved algorithm under the speed of 1/12 pixels/sampling.

(a) (b1) (b2)

(c2) (d1) (d2)
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0.01724 pixels/sampling = # K; (d1) ot CS 5% T i3 & 0.02632 pixels/sampling # 2 El; (d2) %l 5k T EE

0.02632 pixels/sampling &

Fig. 4. Reconstruction images for simulation: (a) Original image; (b1l) reconstruction of improved algorithm under

the speed of 0.01163 pixels/sampling pixels/sampling; (b2) reconstruction of ordinary algorithm under the speed

0f0.01163 pixels/sampling ; (c1) reconstruction of improved algorithm under the speed of 0.01724 pixels/sampling;

(c2) reconstruction of ordinary algorithm under the speed of 0.01724 pixels/sampling; (d1) reconstruction of im-

proved algorithm under the speed of 0.02632 pixels/sampling; (d2) reconstruction of ordinary algorithm under the

speed of 0.02632 pixels/sampling.
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Fig. 5. MSE curves varied with the speed.

014201-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 66, No. 1 (2017) 014201

TRRER 72, X PR 2 R B T A KIS, SRAEH0OZ
WAz D>, R E R AR Ok ™ B I H Y
18 B AR T — B I, MSE {8 B & B R/ A&
RN , X2 P NP R IE Bl LA A A =4 T
BB RS 4 2% CS HIERE R K. v Wk
RIS B EE BRI, SRAFE B Bk, R
FERBORAR, BEE 8 MEH 2.

5 AL HITRE

PA_EFR Y PLSTE RIS B 9T i, A9 8
PSR T AR 51 B RIS B UG T, 45
HE AR, W (8) N AW, I HiEsh kA
R B v SO BE N 2 AR A AR B o, IR, A
(21) PR

t t
S = <su —/ suvtdt> +/ squedt. (21)
0 0

2% L) H LI s AR A& 1 TH S R AT
AR B LB ah I, &SI 2 1
1, %t (13) bt P, Q FEFEZEAT 1 48 B AT 15 21 KA
MR A AT 5 T AT B R A S AUE R
ARIFEFE. AR SCa M SR A AR H LIS
NP AR T R R R LA . RN E N a,
T JEE 0 0, AT — B 221 F) B I 3k FEE 7T 7R N (22)
2, X E A ¢ NLER O R AR IREL, PR AR IR EU) 3

(a) (b)

Kle SFHBEZLENEERE (a) JHE, BRI 160 x 160 ;

Hh, RORIS B A RE A, Bl A SR O ARG,
WikIs s AR

vy = at. (22)
H (22) AN (21) ZOERMRSY, 7T LA1F 2
= Su (1 - fat2> + 54 - fat2 (23)

FIFE, sy, sq il “%‘Jﬁ?@éﬁﬁﬁ%ﬂT TR
BB ERE R, WIFE S EE 5 —F, XM E CS
AR SE E RN
Yy=Ap: Ty +q-xq)+e
=(A-p)z, + (A -q)zrg+e
=[A P, A-Q][vy,rq) +e. (24)

MR (24) AT LAE H, ARS1EIE S ) TH S REAT
SIEIE B AR BT R R AR, R B
R, BN RAE I Z A58 B2 L, R R 2 | AT A
AT T AR OB EEAT AR L R BT ARt A
XTFERE P, R Qy HH ¥ 70 3R 3fe LAAH I bE 491 2 ik AT
TEE. AR RPN AR T 150 AL 4R
BENYR AR UT AR, WE 6 s, T i
AT B R B RAE I, WA iz 3 in g FE R, it
T 220 ) e P 3 P52t R, i s R it 2 AR ik
55. HA R DUR H, AASCRRE s sh )ik
P AE — o T3 Y00 Bl P A o AR v, x 1 [
B B LA th AT

(d) (e)
(b) M a = 0.027027 HHE; (c) MNHEHE a = 0.030303 F

I (d) IEEE o = 0.034483 EEE; (e) I a = 0.076923 FE K
Fig. 6. Simulation reconstruction of uniform variable speed linear motion: (a) Original image, 160 x 160; (b) reconstruction
of a = 0.027027; (c) reconstruction of a = 0.030303; (d) reconstruction of a = 0.034483; (e) reconstruction of a = 0.076923.
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Abstract

Moving target imaging (MTT) plays an important role in practical applications. How to capture dynamic images
of the targets with high qualities has become a hot point of research in the field of MTI. In order to improve the
reconstruction quality, a new MTI model based on compressed sensing (CS) is proposed here, by using a sampling protocol
of the row-scanning together with a motion measurement matrix constructed by us. It is proved by the simulation and
the experimental results that a relatively high quality can be achieved through this approach. Furthermore, an evaluation
criterion of reconstructed image is introduced to analyze the relationship between the imaging quality and the moving
speed of the target. By contrast, the performance of our algorithm is much better than that of traditional CS algorithm
under the same moving speed condition. As a result, it is suggested that our imaging method may have a great application

prospect in the earth observation of unmanned aerial vehicles, video monitoring in the product line and other fields.

Keywords: compressed sensing, moving target imaging, row-scanning, measurement matrix
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