oo obuoooonon

0000

1 0000

OOOMAPOOODOOOOOOOOODOOOOOO
oo0oooo0ooooOooooOMAPOOOOOOOO
ooboooobooooboooobooobooooooono
0000000000 00O0O0000000 MRFODO
ooooooooooobooooooooo

oooo0o0o0oo0oooo0o00oooooo MAPOO
oooooobooobooooooboooboboooooo
OO0O0MRFOOOOOODOOOOOOOOODOODOO
ooo00oo0oooooooo0o MRFOOOODOOODO
coboooobooooboocoOobObooboooOoobooono
cboobooooooobooooooooooooooo
oooooobooooboooboooooooooo
ooo

2 MAP[O

oobooooooooooboooooocoooono
coboooobooooboocoobbooooooooono
ooboooobooooboooobooooooooon
oooooobooobooobooooboooooono
000U00ooo0o0oUo@oooooooooouooo
ooboooooooooboocoooog

y=AX+n Q)

Udb0dydbOOoOoobOOxbOoobooooboobodn
0000000 AOOO0OOODDODODDODDOOOOODOOOO0
go0o0d0oodoooooouoooooooooon
godooooooooooooooooboooodgn
oo000o0o00obo0o0oobo0ooooooooooo
godooo0oobooooobooooooobooon
ooo

MAPOOODOOOOOODOOOOODOORUOOOOO
godooooboooooooonooodod xoooo
0 1O

P(XIy) o p(yIX) p(x) 73

0000p(xly) 0000000p(yx) 000000 0p(X)

00000000000000000000 p(yx) 00

00000 p(x)0000000oooooooooon

gooooad

ly — AX|[3 3)
202

p(x)
202

pM@ww%—

p(X) o exp[— 4)

t000000

O000p(x) 0000000000 O000O00OMAP
000000 )Uooooooooo0oooooooo
000000 MAPOOODOODOOOOOOOOOO
O @G)Do000000ooooooooooooon
xOoooooo

E(X) = [ly = AXII3 + yp(X) (5)

0000y0O0OO0ODO0OO000O0O0O0O00000O0(3)d(4)
0000dddy=0%/20000000000000
0000000000000 00000000onoono
0oooooooooooo

3 DO0O0boo MRFODOO

00000000000000000000 2000
0000000 MRAIOOO0O0000O0O0O0O0O00OOO
0000000000000000000000000
000000000000000 MRFOOOOOOO
00000000000000[2,3,4,5000000
0000 MRFOOOOOOOOOOOOOOOOOO
0000000000000 ([7]0000000 MRFO
00000000000000000

000000 20000000000 MRFOOOO
0100000000000000000000000
0()O0000000000

p09 == [ 60x.%:0) ©)

(i.))eN2

000ON, 000000 200000000 06(x, Xj;6)
0200000000000 0000D0DOOOOOO
obobobozbobobooooooooooo
000000 MRFOOOOOOO 20000000
gbooboobooboobooboboobooooooobooog
000000oo0ooo0ooooo 2x20000000
OO0 MRFOOOOO 20000000000000
0000oooo0ooo (7)) Dooooooooo

1
p(x) = e (X, Xj, Xi» Xi; 0) (7)
(i,j.k.1)eNg

O00O0ON, 0000 2x200000000000
#(X, X, X% x;0)0 40000000000000000
00000000000000zO0O0000O0O0000O
00000000(7)0000000002x20000
0000000000000000000000000
000000000000000000
RothDOOODODOOOOOOOO0OO0OOODDDOO
000000000000 FOEDOOOOOODOOO
[2I0FOEDDDDOO0OONONDNDOODOOONOO X



01 000000 20000000000 MRFOODO

Xk X X X;

XX

02 0040000000000 MRFOOO

00000000000o0oo0o0oo0ooo @uoooo
oooood

o(x) = [ | h(fgxi; aq) (8)

q

O000Ohe)00D00D000O0O0OD0O0O0O0OO 1000
Oé00o0000o000beg0 quoOooooooon
ooooO0o0oo0ooooO0of,0g0000000000
0000000000000000000RothOOOO
00000000 student-tD 0000000000 fq
Ostudent-0 0000000000 eq0000000
O000000o000oooOoooooooo 2100
OO0OWeissDOOOOOOOOOODOOOOOOOO
ooboooobooooboooobooooooooaon
00000000000000 [8JU000o0g FoED
oobooooobooooboooobooooooobooono
ooboooobooooboocoobooooooobooono
ocoooocooo

4 OJOO0O0O0ODOOODbOOb

00000 (7O0D0DU0U0D0D0D00 MRFOOOOOO
oobooooooooboooobobooooboooooono
obooboooobOoooooooooobooooooooo
oob0oooobOoooOoobOOoooboOooobooono
toboooobooooboocoobooooooooono
00@Uooooooooooooooooooooo
oooooooboooooooobooooooooono
oobooooboooobooobooooooobooono
coboooobooooboocooboobooOooooobooono
coboooobooooboocOoOobOoOobooOooobooOon
cobooooboooooooobooooooooon
ooooog

gbooboooooobooooooooboooooo
000000o00o000 MRFOOOOOOODO [4,5]0
030000000000000000O0DO0O00ODO
coboooobooooboocoobooooooooan

D)
O

~
()

03 0000000000ooooooog

@

04 000000 0OO0DO0OOOOOOOOODOOO

oo00o0o400000000000000000OOO
uoboooooooooboooboooooooa

0000000000000 MRFOOOOOMODODO
gooooooo

P09 =

1_[ A%, Xj, X, X1; Gijiat) )

(i,J.k)eNg

(7)00 (9000000000000 00 0000
0000000000000000000000000
000000000

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000 [4,5]0

00000000000OChoDOOOOOOOO
000000000000 000 (600000000
000 MRFOOOOOODOOOOOOOOOOOOO
0oo0000O0o0o

5 J0bobbuooouobbbooooboboo
goooodg

000000000000000000000000
[80000000D0000000[QO00DND000O0
0000000000000000000000000
000000000000000000000000
(10,110 000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000 [12,130000000000
0000000000000000000000000



01 0000000000000 o0oo0ooo0n

000 [0000 EEE 00000000 [0DO0000

ooon O00 | 000 ooo 00oo (0oDo)
EEEElE]E 1x1 0 000000000 0000 00
OO00000oo0 [8] 1x1 O ooo0o0oo000o oooo e
000000000000000 1x1 0 000000000 0000 i
NL-meansd O OO [9] NxM | ooo0o0o0000 EEEE T
00000 NL-meansD O OO NxM 0 000000000 0000 i
Tanaka et al [4] NxM O O0o00000 EEE i

Roth et al [2] NxM 0 FoE s EE

Weiss et al [3] NxM O FoP? oooooo oooo

1:t0000000 Fields-of-Experts, 20 00 000000000000 Fields-of-Experts

O0D0DoOoooOo MAPOOOOOOOOOOODOO
ggboooboooboooboooboooboo
gobboooboooboooboooboooboo
0100000000000000 [A3Jlo0000o00
goboboboboboboboboboboboobo

ooooogooon

6

ggoo

oooooo0 MRFOODODOOOO MAPOOOOO
ooboooobooooboooobbooooooobooono
coboooobooooboocOoOobOoobooOooobooOono
ooboooobobooobooooboooooooooon
ooobooooooobooooooo

gobooooboooooooobooooboooooo
oobooooooooobooooboocoooo

0
(1]

(2]

(3]

(4]

(5]

(6]

[7]

aono

gooo,0bdb,bob0bobuooboooobo
O000000o000o0oo0ooooooog, Vol.e2,
No.3, pp.337-342, 2008.

S. Roth and M. Black, “Fields of experts: A frame-
work for learning image priors,” Computer Vision
and Pattern Recognition (CVPR), Vol. 2, pp. 860-867,
2005.

Y. Weiss and W. T. Freeman, “What makes a good
model of natural images?,” Computer Vision and Pat-
tern Recognition (CVPR), pp. 1-8, 2007.

M. Tanaka and M. Okutomi, “Locally Adaptive Learn-
ing for Translation-Variant MRF Image Priors,” Com-
puter Vision and Pattern Recognition (CVPR), pp. 1-8,
2008.

O0o00,0000,0000000000 MRFO
O0o0O0oDOoOooOoo,00o0oooooooo D,
Vol.J92-D, No.8, pp.1084-1093, 2009.

T.S. Cho, N. Joshi, C.L. Zitnick, S.B. Kang, R.
Szeliski and W.T. Freeman, “A Content-Aware Im-
age Prior,” Computer Vision and Pattern Recognition
(CVPR), 2009.

H. Ishikawa, “Higher-Order Gradient Descent by
Fusion-Move Graph Cut,” International Conference

on Computer Vision (ICCV), pp. 568-574, 2009.

[8] C. Tomasi and R. Manduchi, “Bilateral filtering for
gray and color images,” International Conference on
Computer Vision (ICCV), pp. 839-846, 1998.

[9] A. Buades, B. Coll, and J.M. Morel, “A non-local al-
gorithm for image denoising,” Computer Vision and
Pattern Recognition (CVPR), Vol. 2, pp. 60-65, 2005.

[10] D. Barash, “A Fundamental Relationship between
Bilateral Filtering, Adaptive Smoothing, and the Non-
linear Diffusion Equation,” IEEE Trans. Pattern Anal-
ysis and Machine Intelligence, Vol. 24, No. 6, pp. 844-
847, 2002.

[11] M. Elad, “On the origin of the bilateral filter and
ways to improve it,”, IEEE Trans. Image Processing,
Vol. 11, No. 10, pp. 1141-1151, 2002.

[12] M. Tanaka and M. Okutomi, “Latent Common Ori-
gin of Bilateral Filter and Non-Local Means Filter,”
Electronic Imaging, 7532-01, 2010.

[I3J0o000O,0000,0000000000000
gooobodoooobbboboooooooobo
O00,00000o0ooooo D, vl.J93-D, No.8,
pp.1470-1479, 2010.



