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Imaging system of synchronous sample and
compression based on CS theory

GUO Jun-wei
(Anhui University , Hefei 230031 , China)

Abstract: With the aim to realise the transmission of the digital image information with a high-speed and real-
time processsing and to reduce the amount of data of the storage, a new theory for image compression, Com-
pressed Sensing( CS) , is investigated to solve the problem. The concept of CS theory is introduced and a sys-
tem for the optical image based on the CS theory is designed, and then it presents a new algorithm for rebuil-
ding the image—Harmonic Orthogonal Matching Pursuit ( HXOMP) algorithm. The corresponding numerical
simulation and expremental results show that the imaging mechanism can capture the image and compress the
data at the same time, and this method can also obtain good results of rebuilding images. Due to small amount
of the data used, this method is very useful to transform images with a long distance.
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Fig. 1 Sparse representation based on ¥(3-sparse)

MO FREE R AT IR BE 5 1 — AR # R Y
ik, AME S Mg s , fRME 5 f i 10 id e
MRS IR % .t TA5 SR i) R 47
RV 55 TR o0 M 5 R VE 22 1 26 (%
LT N A A Ry S A )
I TR

3 RYAE R

3.1 BEHEESEN

B R — (55 F A I A, B2 R —
AN Qe RN (M<N L RFRHES xR
P PR Ry =R" .

y =, (2)

L) MTUBERGGS x £ Q FHLMERE, 3
e IEH y M x, RER, BTy M4ERGE T
8F x 4ES, i fE y = Ox B ICT5 24, Bz
[in) RS AN S 1), AR A SRR 5 5o AR, 2R
R 5 x & K Wsind, HHy 5 Qi & —& &
P, BEISTER , {55 x Al LA p A y i ad SR A i
1t Lo RO AR

x = argmin || x || os. 1. 2x =y, (3)
KG)H, - o AmER L JEE, Fom & x

HHARZIT R B AR EOR B A K R g A



6 ]

FRGEAE N CS HLE S B[] A SRR 40 AR 527

T, R U M (R y RO HERD) LA M =
O(Klog (N) ), I H AR £ J50H5 /2 29 9 45 B
SAE
3.2 BAESEN
WL RS 5 TR I SN LT #8 2 A b
(8, BRI b3R5 5 T AL o FEAS B L 0 T T A 4R
fE oM EN . BIRMHER AR AR E S
14, {EL R 7 S A 4G Sl P R Y o X T — 1
HARIENR , LT T BR R AR 2 AR 0 (H 28
HASHR BN /NI, 22 BN e 2R B0 24 R AR
R TF, JF HA BRI FR BB 0% 227 H RUiR &]
L BEPN T IS
RAEE S Mg 2on Be TR i, ARG 5 AT
AR AR W TR, B f = e, A
g =@f = dWx = Ox, (4)
FEob 2= OW O M- N SR, @ HEFR O R
V. g TLIT MRS S x 6T O rill
{Ho IXM2R Q3R LR AR A, W] U i R
filt— a1, YEELIR R AL K Wi (55 x, 4
K2 i, B
X = argmin | X || 4s. . 2x = g, (5)
A, 1o AmERY L A, R i x R
TR WEREEHEN K MEifE S x,
I MBIy B 2 %50) wh 25056 2 M = O (Klog
(N)) ,IF HFERE 02 207500 e 2 RAE B 55

Q=0Y
r———7 — g E 7
i} J' @ [ fhit 4
EGRHAT EIRHHEE g A

B2 IRt Rt R 5

Fig.2 Imaging scheme of compressed sensing
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Fig.3 Linear measurement of compressive sensing
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Fig.4 Compressed imaging scheme
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Fig.5 Block diagram of HXOMP algorithm
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