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Spectrum Decompostion of Windowed Sgnal and Data Restoration
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Abdtract: A new redoration agorithm was proposed for a lution to the problem of data lossin image sgnd . To describe the
inoonplete 9gnd as afunction multiplied by awindow can turn the regoration task into deconvol ution in frequency domain. It has en-
abled the task to be dnple and normetive. Asthe postion coordinate of log segmentsin arbitrary shgpe could be indicated by a unitary
window function ,the agorithm was gpplicable to redore these log segments. The paper illudrated the amulaion exanples and dis
cused the dfect of segment shepe and loss anount on regoration. me ahility of the dgorithm to connect autometicaly the boundary
was d 9 pointed out in the paper.

Key words: daa regoration ; pectrum deconpostion ; decorvol ution

1 1, n |
f(n) =g(n)-w(n ,w(n :{o _— 0
: w(n) F(k W(k  G(k) (2,
1(a) n | 1(b) F(k  G(k)
v S N 1 f(n) =0, F(k) = G(K) *W(K) 2
.o h : f(n) g(n) )
w(n) . I f(n) g(n).
150 @ F(k)  W(Kk) G(Kk) , 2. [1]
M G(K) .
I g(n) M
[2] f(m,n (
B 2(a), w(m,n)
< i BIG),  lelFUol wim. ) = 2: :1 @
EZ' i i Crnnifie 260 ,w(m,n ( ( n
2 . . . L . f(m,n) w(m, n)
a 5 10 15 20 26 3a 35 40
(m,n)
1(a) WFERAES An) (D) |F(DIFT |G f(m,m = g(m,n-w(m,n 4

:2004-01-02; :2004-10-16
: (No. 60072012)



3 539
g(m,n) w(m,n) ,g(m, n) 8 g(m,n 1 f(m,n), *(m,
n -0 (2] B = Z[r”(m.n)]2
Jf(mn), m,n | e i mé
g(m.n) = a(m,n), m,n Iy ® P ’ rmm -0
a(m,n) f(m,n) ) ©°(m,n) =f(m,n), (9 AGg,, (7 9
(5 g(m, n) (4. DFT[g(m,n)]=G =4 : : @ (m,
(k,1) G(k, 1) n. g(m,n) .
[2,3] a(m,n) f(m,n) ) f(mn),mn |
2(0). o(m, ) = w(m,n,mn I (10
3
Qy(m,n), ,
@u(m,n) =a(m- a(n o Z?Nillnj © ZgﬁlrJ
: a(0) =V J/N,a(m) = V2N,
M 2 (@) flm.n) 1 2 (8) wimn) 2 (e) glmnm) momkl=12. N-1 (10
N =128, B’/ N 2. 8
4 (a d g
4 (beh). i 4
(cf i), 1
Ras = N/ N2, ny ( I
B 3 (a) fim,) B 3 (0) wmm) M 3 () gma) ) N> f(m,n)
w(m, n)
2 4
3a f(m,n), (m, n)
, w(m, n) 3(b) ’ :
2(b) I 4 5 ® almmn)  @u(m,n @u(m,n)
f(m,n w(m,n g(m,n ol a(mn) @u(m,n)
g(m,n  a(m,n f(m,n) a(m,n) gl(m,n)m’:lf(m,n), lh a(m,n,
f(m,n) ( ) f(m,n) I1 .a(m, n) 1 f(m,n)

;(m,n)  g(m,n)
Qu(m,n) M

f(m,n NXxN

a(m,n = Z Zﬁ(k,l)¢u(m,n) ®
G(k,) =T[a(m,M] aq(m,n) 0<m
nk,JI<N-1.  [2] G (k,1),
G(k,) +A Gy, k=u,l=v
+1 — y
&k = A (k1) K#u,l #v @
g(m,n =TSRk, ] P(m,n),

P(m,n) =f(m,n) - g(m,n) =f(m,n) - TR (k,I)]

(8
M AGy=_mx AGO<kl,uvsN-1)
N-1 N-1
"Zer(m,n)-wm(m,n)-w(m,n)
AG="""\1Twn1 (9

nzaztpzm(m,n)-W(m.n)

,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

M4 M=FaEnERURFMERNEREY

http://www.cnki.net



540

( 4(a) (b) (0). :

4(a)
@u(m,n)
g(m,n |

Iy G(k,

I ,a(m,n) f(m,n).
,a(m,n)
, G(k,N
@ (m,n) I h
G(k,1) ,
( 4(d)  4(9),
( 4(e) 4(h)). ,

| I ,

Iy )

( 4(b) (e (h).

ms
1

AR R RN YR
4 PINR

f(m,

Rias( %) PNR/_dB

27.3 22.61

27 28.64

12.6 30.54

Ras
5(d)

5h

f(m,n)

, 2
Res =81.3%,
18. 7% ,

(%)

61.6

PR/ BB

27.3

,

(rer, [7 9l

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8l

[9]

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

@y (m,n) ,

, 4 5 DCT - Meatlab

Uwe Franke. Sdective Decorvolution: A new gpproach to extrgpolation
and ectrd andyds of discrete dgnds [J]. Poc |IEEE ICASS 87,
1987.1300 - 1303.
Andre Kaup ,T Aach. A new gpproach towards description of arhitrarily
sheped imege segments[ A] . |EEE international workshop on intelligent
sgnd processing and communication sysems[ C] . Taibei : IEEE,1992.
543 - 553.
A Kap , T Aach. Goding of segmented imege usng shape-independent
bas sfunctions[J] . |EEE Trans Image Procesing,1998,7(7) :937 -
947.
Kenneth R Cagleman[ ] ( , ). [M].
. 1. 2000 ,28(8) :85- Q0.
.- [3]. ,2001 ,29
(11) :1445 - 1448.
Xieobing Lee. Irformetion loss recovery for block-based imege coding
techniques -A fuzzy logic gpproach[J] . |IEEE Trans Image Processng,
1995 ,4(3) :259 - 273.
Shella S Hemami . Trandorm coded imege recondruction exploiting in-
ter-block correlation[J]. IEEE Trans Imege Procesing,1995,4(7) :
1023 - 1027.
Zhou Wang, Yindin Yu ,David Zhang. Beg neighborhood metching:An
irformetion loss reoration technique or block-based imege coding sys
tem[J]. IEEE Trans ImageProcessing ,1998 ,7(7) :1056 - 1061.

Fraun-

. Emal :

http://www.cnki.net



