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A New MAP Based Texture Adaptive Super-Resolution Image
Reconstruction Algorithm
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Abstract: Two properties of Super- Resolution calculation for image super-resolution reconstruction are proved,and a new

texture adaptive super-resolution agorithm is proposed based on MAP(Maximum a posteriori) model. In Super- Resolution recon-
struction process,an initia high resol ution image with higher quality is calculated firstly by approximate calculation ,and then trilater-
al model is gpplied as a regularization term in MAP model to preserve slope edge and rodf edge. The fusion parameter and regul ar-
ization parameter can be adaptively computed by image texture without manual adjustment. Simulation results confirm the efective-

ness of this algorithm and demonstrate its superiority to other super-resolution agorithms.

Key words:
1
l 1 4
(5]
Bayesan MAP
.MAP Schultz'® ,Secll
:2008-04-17; :2008-08-15

(No. 60532060) ;CAST

(No. 60672117)

Farsu

(71

super-resol ution ; property ; Maximum a posteriori (MAP) ;texture adaptive;trilateral regularization

Zomgt ¥ 2

(9]

(No. CAST200746) ;

1_
Bilaterd TV ,
Sen @

(No. B08038) ;



5 MAP 1125
, , W (V) VisVisl, W N- |
, a(vi) =y, Y1 q(v) Y1
t
: = Sy, wi () QY N (O,
1 02
MAP 2
, w; (V) u(v) , 0, Oy
! N
X X = oywi(v) o, x X
2 MAP 2=
{y,k=1,2, Ruse(X) = iz jZ(Xi,j' >(’i,j)2/|-1N1X|-2N2;Y1
' N "
N} X Y= ZizZYiUi(V) Y1oW Ruse(y1) =
Yk = DeHeFix + Ny, Dk H¢  Fx NN,
, , Ny Z _Z(yl.i,j - YL NG X N, Ruse ( x)
jh e
' b H, Ruse(y) 01 Oy
MAP X 1 o Ruse(X) Puse(y1)
x:ArgXMinl: Z I DHFx - yi ll F§’+)\J(x):| (1
k
A L3(%) P '
p=1 < w; (V) Ui (v)
' ’ Y1, wi(v)= u(v), 0,;=0;,
N Ruse ( X) Ruse ( Y1)
Xn+1= Xn - B{ Z FiH' D'sgn( DHFXn - Vi) - AL(X) %}
ke
2 Barboon Barbara ~ Pepper
-L(x)x J(x B : , 512 x 512, (0,1)
b 121 (0,0.05)
Fk ! 2 !
14dB , 10
3 256x256 .
3.1 g(m,n) =ep(- (n’+ /o),
N , Ru(x) 0,
. S t )
yi.i=12, ,t, v v k=1, N, Ri(y) 0, : Ru(X) = Ruse(x) - min
{vi,i=1,2, .1}, (Ruse( X)) , Ru(yn) = Ruge(y2) - min(Ryse(y1) .0
p(Vi) =Y p(v) 2 0.1 s 2,
t 0.1. 1 , Barboon LR ,Barbara
= Diyw(v) wi(v) w2 (V) we(v)
LR  Pepper LR ,Barboon
Vi,V2, W N . S ? --&-- Barboon,LR
t 25k --»- - Barboon,HR f‘
- W : % Barb 4
X p(v) , x= S ywi(v) '__NB:&-";}L{I; i
, X S 2r —o— Pepper,LR !
——0O— Pepper,HR ¥
Vi , o 151
101 , Wi ( V) N (O ,O’i) 1+ :
05}
, yi,i=1,2, ,1-1 L x4
Viiyi 22 2 18 16 14 12 1 08 0604 02 0

a(v) = 2:=|yiui(v) ,

u(v),use(v),

[+3
Bl oftIBMAIR, W



1126 2009

HR Barbara HR  Pepper HR if  Ruse< Rk
) o . 1 o er\Y/IIQE: RMSE;
, Oyin =0
, ; 1 end
end
1 . X
. N
, 0, :ArgVIm[ " yi- ZizZYiUi(V) ”] : ’ Pepper
N 3(e)
0,=0, X = _oywi(v).o
21 2 3.2
R = irf ; ’
Onin=0; ,
foor 0=2 -0.10.1
i N ' ,
y1= Zi=2yi xexp(- (n + nd)/0) ; , , 2

Russ= 3 ((y1- y) ¥ (N1 X N)

156 156 153 141 128| 1607
156 155 144 126 102| 140|--

155 149 133 107 73| 120|--

159 142 118 90 62
152 137 100 65 42
144 113 81 56 40| 8°
127 100 63 43 41| 60|
108 75 57 54 45| 4
90 52 41 44 44
61 30 41 37 4t

46 49 46 58 58 250 s
45 44 53 56 48

76 48 46 55 47| 2001~

120 78 8 48 43| ol

185 133 80 53 47

209 185 13 84 49| 100{-""
215 210 185 134 77
214 216 181 118
217 217 216 207 179] ol-
215 217 217214 207/ '°

B2 Lenal& 1%

&

MAP , ,
, vxi(v), v X (v)
J
(x) 6V =1y 3 xlv +0) e@) sl V(v +) -
vx(v) ), c() ,s(+)
,  k(v) v
: : P(vl) =x(v) + GC, x(v+{) P(v,
B Q) Ax(vi), Ax (v,0) ,
, i (V)

’ f(v) :{1- I G(v+0) - G(v) I <R

(1]

0, Ilo(v+l)-aG(vwI 2R
, ,R=0.15(1 max(G(v)) - mn(G(v)) II').
, , , G(v) , R

24 © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.  http://mmw.cnki.net



-1

X=X % (%)

ZA x(v,0)c@)s@x(vl))f(vl)

(3
(1)

Xn+1= Xn'B VX
N
= xn-B{ 2 FkH'D'sn(DHR - W) - AA;
N
= Xn'B{ Z F-IEHTDTQn(DHFan - Yk) -A (Xn,o - Xn,iﬁ

= xn-B{ Z FkH D'sn(DHRx, - Y - ALr(xnﬁ 4

(%) ey FAx(v2) o) s x (v,
O fv),
G(v) =0, (3 Bilatera Bilatera
Trilateral Trilateral Bi-
|aterd .4
O, Trilaerd
(5)
A
Trilaterd
A
0.2
4
Sepl 3.1 , O3;
Sep2 0,=0,, Oy X = ZiNzlini(V) ,
W (v) =ep(- (Vi+\2)/0y)
X1, Xn = X1;
S8 x oy %= Y, FH'D'wn
(DHFXn - Y X
Sepd Uxa(v)  G(V) :?(1\; Y Txlv
+0) c(@) s(ll Vxo(v+C) - Vxa(V) 1), k(v)

ck(v) = He@) sl vx(v + &) -

1127
Vxa(v) 1)

Step5 R=0.15( Il mex( G(V)) -
mn (G (v)) II') f(v,C) =
1, I G(v+l) - G(v) Il < R
0, Il Go(v+)-aG(wliI 2R

Sepb6 P(v.0) = x(v) + G,

Ax,(v,0) =x,(v+) - P(v,Q)
OF

Sep? xg:m FAX(v.2) c@) sb x

(v,0)) f(v,Q), kn (V) k()
= ZC(Z)S(AX(v,Z))f(v,Z). X

Ax(v,

Ses Xn

y Xn+1 = Xn'B{XA'
Axa};
Sep9 Sep3 Seps;
3
5
Pepper
256 x
256. ,
(0,1 (0,0.05)
140B
. 2
10 . 10
Bicubic Farsu FR(Fag and Robug)
1
1 Pepper
Bicubic FR
MSE| 84.92 56. 61 42.21 40.54
3, Bicubic
.FR
4
g R



1128

1 28 - = 4

(d) FRICIESOKIERIL (o) AXHLEARMAIG (f) A X HEIRBER
1] R A

B3 #4Pepper Bl 34 R

4
dpacd ™ 45 ,
, 45
, Van de walle™
4 FR 0.15,
0.8, 2, 0
0.1. o 2 0.1,
0.1, 2,
0.2.
PINR. ,Bicubic
) R
FR

- . - ' %
(a) nlpmﬁiwﬂfm— (b) B.cubnc?ﬁﬁlﬁﬁ () Flllgso&iﬁﬁ

mwmm

- - -
(d) *Iﬂﬁimﬁﬁwﬁimﬂ (&) A I 3W LA K 5
B4 alpacaB{R WAL R

’

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

() (e

[1] S Farsiu,M Had, P Milanfar. Multiframe demosaicing and su-
per-resolution of color images[J]. | EEE Transactions on Image
Processing,2006,15(1) :141 - 159.

[2] Shen Huanfeng, Zhang Liangpe ,Huang Bo,et d. A MAP gp-
proach for joint motion estimation ,segmentation ,and super res-
oution[J]. IEEE Transactions on Image Processing, 2007, 16
(2) :479 - 490.

[3] : : Mg-Cg

[J]. ,2007,35(7) :13%4 - 1397.
Han Yubing,Shu Feng,SunJintao et a . Image super-resol ution
reconstruction based on MG-CG dgorithm[J] . Acta Hectronica
Sinica,2007,35(7) :1394 - 1397. (in Chinese)
[4] , .

[J1. ,2007,35(10) :1927 - 1933.
Qiao Jianping ,LiuJu. A SVM-based blind super-resolution im-
age restoration algorithm[J]. Acta Hectronica Sinica,2007,35
(10) :1927 - 1933. (in Chinese)

[5] RY Tsai, T S Huang. Multi frame image restoration and regis-
tration[J]. Advances in Computer Vision and Image Process-
ing.1984,1(2) :317 - 339.

[6] R R Schultz, R L Stevenson. Extraction of high-resolution
frames from video sequences[J]. | EEE Transactions on Image
Processing,1996,5(6) :996 - 1011.

[7] CA Segdl ,A K Katsaggelos,R Mdlina,et d.Bayesian resolu-
tion enhancement of compressed video[J]. |EEE Transactions
on Image Processing,2004,13(7) :898 - 911.

http: //mww.cnki.net



5 : MAP

1129

[8] A Zomet,A Rav-Acha,S Peleg. Robust super-resolution[ A].
Proceedings of the |IEEE Computer Society Cornference on
Computer Vision and Pattern Recognition[ C]. Kauai , Hawaii ,
USA :1EEE,2001. 645 - 650.

[9] S Farsiu,M D Robinson,M Had,et a. Fast and robust multi
frame super resolution[J]. |IEEE Transactions on Image Pro-
cessing,2004,13(10) , :1327 - 1344.

[10] M Subbarao, T Choi ,A Nikzad. Focusing techniques[A]. Pro-
ceedings of SPIE The International Society for Optical Engi-
neering[ C].Boston,MA ,USA :SPIE,1993,163 - 174.

[11] P Choudhury , J Tumblin. The trilatera filter for high contrast
images and meshes [ A]. Proceedings of the Eurogrgphics
Symposium on Rendering 2003[ C]. San Diego, CA ,USA:

Eurographics Association,2003. 186 - 196.

[12] S Farsiu,M Had, P Milanfar. MDSP Super- Resolution And
Demosaicing Datasets [ BB/ OL ]. http :/ / www. soe. ucsc.
edu/  milanfar/ software/ sr-datasets. html , 2004-5-4/ 2007-
04-15.

[13] P Van de walle,S Susstrunk ,M. Vetterll. A frequency domain
gpproach to registration of aliased images with application to
super-resolution[J] . Eurasip Journa on Applied Signa Pro-
cessing,2006,2006(1) :1- 14.

100

,1982



