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=92} (Li 5, 1994, 1995; Ma %‘, 2005).
AF7HA FEEe] dojEd HE PHE2
Fo A H# 82 (mean fusion rule) =
< FHAY AFT M E 7 §F
e T el dE AR AT H 3]
Ao) 2| HA JAF)H] (image contrast) 7} %O}X]% 0AL o
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- (noise) o] RIZA3HA WHg-oh= T o] ok webA] Ak S Aol -/]3“ B%E %@'3}% Z!
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(Yang 5, 2010)2k= E=9 dx5 o =7 it} ZHIZA Hd(mean), E=H A (standard devia-
tion) &2 o 2] (energy) 2} 22 HEIH]E](activity) =S J-§T N ARSI T} (Arivazhagan
= 2009).
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U=} o] fllol &l

weba], DWT(discrete wavelet transform, ©]4F ¢lo] 82l M3hol &= AT 207 ol AE ;1 1, S
% A= B4 (multi-resolution analysis) (Mallat, 1999)9] ]3| t}33} Zo] B3l 4= ).

Cjk = g han—kCj—1,k,
k

dj,k = § 92n—kCj—1,k,
k

Bl (low-pass filter)2} 153} 53} ZE(high-pass filter) |3 c¢; i,
} A A A YERT
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tH Output
HL—> image
b

T2 2.2, 1 G S0l B9

% (up sampling) e AR F o AFsk 53} Do} o 273} B} DHE A8 F P A
dlel Ak @tk

Y 22004 hsh g A7 A 455k 59 Dej9h o nEsk 9 BHE vehhn e 949 e
Aol ohet o BEYS ekl glek.

2.2. J|EQ Faiger Uy

£ =2olA nlatidoe] Hie 719 AT S TR =o3taR} sty JASTNA F A
9] AL FHE AF Fi(z,y)St Fa(z,y)E IA (z,y)ollA G4 13 G4 29] Zhzke] A ghole}
St F(z,y)E JA (z,y)olA &334 JAgkol2} 542t

7V 7 (weighted averaging)& FATHY] 83 (pixel-level image fusion) &2 t}&3} Zro] &
B/ FATe Ths B FS §E e JAG SR tiAISH: W ol (Ma 5, 2005)

F(z,y) = a1 Fi(x,y) + aaFa(x,y),
A7IA a1, ase 7FHEAE UERATE

24 (variance) WPEE ThEF o] T REA] BAL WA SHo] BE HES gRgAos

oA s= ¥H otk (Arivazhagan 5, 2009; Li 5, 2005).

Fi(x if o?(z,y) >0
ren={ L0 1 R s
ANA o (2, y)7 o3 (z,y)& 27t B4 15 97 2004 FALA (2,y) Q) FEI8S 24
c}.
eREEhAI Qb Fgto]= 2 flolEEl Faff Al ekEEA el detulE EeE AR ST o] W 7t
$Al¢F slgtu]= GAH(Gaussian pyramid image) ¥ The ©AQ] SAALS AX I ATl A
2R 7o PHEepAe Sehv)s el Hug FHS A8kl i wpoltt (Burt®h Adelson,
1983; Burt &} Kolezynski, 1993).

i

2 erd



A o
S T e
. ) = mﬂ N A o|n
ER) i FpTE B
2¥F s ® o Laley ©
=ION E g X TEZ op T
5% 2R 5 X o o A
2 = ol e} N < ~ ~
Z _ﬂ o ZTY g o) o T
S N
o J:m g o ,dllﬂﬂo‘.drl Lo
g% me._ﬂﬁ _ﬂaﬂﬂuﬁm wa/Hk
. tEe Y B o 228 T3
50 W o go 2T o o e I N
1 o - T B D
oo X0 5 M._u mmﬂ CI: et Ar.mo ﬂM
B° = = B N oM op —
15 T m_ouiwm s %0 2
2 = R = %ﬂmn %oﬁoﬁ Zo T
B = —_ — a 1#\
L _L@.E N - - %ML_LM x
= N RN il 5 % i XS
ik up ) o H = =T ! &
| 0 4 <o W W FOE 2 o w5 B
ot 7 ob T 0 O o ° = 5 o =~
s B o B ujp W R <
= A ﬂy; mﬂ1r ] e N
o: - Eo ﬂ‘_ H Y JH AT H_.t mﬂ ~ 5
gi % o N =N @ o REw S
E M =g ) AR o X ny “_ﬁoe = i o
— Pif z3ci S F S
_I}_u W M.o qmuL iy B o Br T KM ML O_E o WL > HT
e o 5 o = (A, kX [ =
E R Th T S Tl g = I
i - wl_mM %wamﬂw mowm%%%mﬂ
1 .:.uH R ~ ol T e I & &
K M3 )T oy AT - T o o 2 %
o) 5 4 i ﬂ%ﬂw gloo_ﬁﬂﬂmwo%
d R XTEEC
—— = d)ﬂwrll R om =T g W X
0D x (&) o HA_I ‘EA ‘ﬁr 0 . _!L ovo el ﬂ_rm
g w % a_mﬂﬁo7a_a;ﬁo% 8 sﬂ%ﬂo@
: fe figraiii BoE 1Y
0o T = s I X
2 | 2 Tleos ©% o L B
- o | 0 Z [ o g X LI ®
g 2| & HA : %.wbﬂ.ma %%ﬂaamu = Mﬂemw%urmlﬂ
80 n ‘.ﬂl %o B T o = b X Eﬁo Tox WK K= 9 &
=) N I 5 < i = op MR R F
= I o R § X %) TR pF U
. % — T EX s o
] T vl e
FoeE
S

(3.3)

(3.1)
(3.2)

2
2
2
2
2

Lol #o
25 4

0
2

101 <03

Hi
H;
H;

RO e

)/17Y21"

[e)

Azre



glojss gete olgst SHA It dE0l 2lgt A& 701

e @ w7 el BAG X9 Y, S thest ol ARA U,sh V= Aah

U=|X;i—-X|, i=1,...,m,

V=Y = Y], j=1,....n
S, U5} Vo) ERRBORNE ¢98 i@tk o714 RU)S R(V)E 42 Ui} V9 <92
3 at) olm) H2L gol thet <91 &, FANUL 95 Frgow A,
AR, 7H (3.1), (32) 22T (3.3) AR A% AABARE e 2k

AN N =m+n, Ty = X1 [R(U:))?
RO+ I [R(V)] eItk R

9 #9159 4AFEY e 9w st

GAl, ARSAZ Toll theh 714rS 2Fch T Bx: 2AH07 %F 722 E gape ¥

ZRAFRIRE o] §3to] AAsrh

AR, §5F aolA WA 7H (3.1)0 o5

sty AARZAT Hool A=W T J99] 419
Ao FFHS FHIAY FAgoz thAIstey. wek, Hog 7|25 714 (3.2)9} (3.3)0 ol A%
stth. 7HAd (3.2)014 HoE 71Zbetd A WA J4dolr FEG Y SAZAS ALY Aoz
A B 7HA (3.3)0lA Hos 71248 F WA JAdolA REG e A4S 3949 JAaze
2 A St
4. Aak Aol 2ot A
£ ol Add AT P A5 vl £43517] Al 7 W, S setus 3
W 283 SARe EAF ) B ek A} skt
G Aol AHgE BRGGoEE I7 4190 e 2 95 JANA Fale] Zelx e CT 44
I+ MRI 97 28|31 7 709 BE-2A2 G442 & Cup 943 Clock 3742 A= s3It

S 7He BN a1 = e
% 4.2, 19 4.3, 2831 18 4.49] CT-MRI 03/%4 Cup Og/}} agx
237 v gtk 29 4.29] CT He
Eds OﬂE‘r(blumng)ﬂ% dd= 2+ a»—a}/\] <t JJE}U]E YR | S !
A g0l A AL B 5 Ark olAF sREEAt FEhus e ARSEE GRS T Gl
sHA o °f‘°ﬂ°ﬂ/ﬁL EQHgste] E5 et 22 e S Atk A% WS feA &
+ #AIA §lo] CT-MRI 3749 EA4¢] th2 JA5l visiAl o & =eut IS & &+ Qlth
2% 4.39] Cup 3 et &3 43 kol kel ° =
&2 E} Hell A 2247F dgsA =2iv 9la 3 doll AR mize FEx o e 234
Hrh A2 AwstA vepd S &
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(f) Clock 9474 2

1% 4.49) Clock 3Atol] that AF AT A= Cup G4l thsk A3 Zx}e} )
Qe PRE ol e e A7 B ARsH ek

oA BAHew selEst ohlE AAe] ARBol BulaA tehd A & 4 Aok,

el A 8] AEA s ¥uE 95 A== (Entropy) (Arivazhagan 5, 2009), OCE
(Overall Cross Entropy) (Sasikala®} Kumaravel, 2007), H7 7]=7](Average Gradient) (Wu 5,

o A At Al
o

F A AA 2F
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(b) eFE At 3len)=

2005; Yang, 2011) A =& 7}x| 1 vt A} st
O AEZ 3

L
H == h(i)log, h(i),
i=0
A71A he §FG94de] At 3|2E 13 (normalized histogram) o3 L2 Ao A FAgre] A
Uepdth dER3)&= §394de ARk AR E S5 AR AEETh oEbA, dERS] ghol
Id 245 94 §FY A Fohe Tolth

CE(X;Z)+CE(Y;2)
2
= Aol 2+ IS YeRdTh 183 CE(X;2)9 CE(Y;2)+ 4894
X9} 7z aglal 9834 YO 79 222 AEZT(cross entropy) S UEFATE o}7)4 CE(X;2)=
Tt 2o

OCE(X,Y;Z) =

=

CE(X;Z) =) _hx(i)log,

1=0

hx (4)

hz ()

I
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(b) BFEeAI S 3 2hu) =

(d) A=A B

% 4.3. Cup HA0| TS S8 A&}

o714 OCE= 4H Y dt §F D87 Aol € F43h= A olty. wWebs OCE ghol #row zas
= % 5 2 Y Foe ot

® B 71e7

M x N 27] 97%lM da 71&7]< vkt 2] 33k

[<8f((9:2y))2+ (W{(;Z@/))z] /27

1 M—-1N-1
AG:(M—I)X(N—l) 2

ANA flz,y) € FA (z,y)olA 2D FAPS Yehdoh. B 71271 §994] tudE
-r—r(detaIIS)% skt of #hol W RIS B2 WEEE 2 v & 5 o
4.32 o] 7bA] g8 el thete] dE=S), OCE 22| 3w 71e71E A

F 41004 AHE T ool eHERhAI Slehu] = Wpe] THE F b4 PHERT FL 4SS 2

T 9SS ¢4 ek AP BRI Slehu= Py e AR el skl Aol mhek 4549
HA7h 2 & 4 Atk AQE PP BE ol thal AL FL Ae9w £ A=wE 23 9
£ helo] e}EebAleh Sjetu = whEe CT-MRI §43% Clock 4ol At Aol A=zslg o}
Cup ) thsh A A5 Faat 22 PHRTE 2e Hogle] dE2E 23 922 ¢ 5 ek
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(b) BFEeAI S 3 2hu) =

(d) Aletd 4y
T 4.1. AEZT|0] L ofef JIAl S8y Ha}
o AF
o 3Fu} o706
B CT-MRI Cup Clock
7V 5.976 7.086 7.187
ZFZ A ¢t 3 g = 6.836 7.040 7.253
A4k 5.971 7.082 7.166
Al FE 6.052 7.141 7.227
T 4.2. OCEO| Uit 042 71X 88wy 23}
o AF
o 3Fu} ]
s CT-MRI Cup Clock
Vs 2.682 0.088 0.070
= et ¢t 3 v = 3.259 0.098 0.014
A4k 2.566 0.075 0.146
At 2.099 0.018 0.042

£ 4.29] OCE| tigt Ao M= Akd PH2 T2 458 22 = & 5 Sk BEEAIS 3
)= WP & 4.19] AEZT thet AT AA Y FAdo] et B2 WskE HoFrh o] BERH
g et ¢t St = 92 CT-MRI 94
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Abstract

Image fusion is the process of combining multiple images of the same scene into a single fused image
with application to many fields, such as remote sensing, computer vision, robotics, medical imaging and
military affairs. The widely used image fusion rules that use wavelet transform have been based on a simple
comparison with the activity measures of local windows such as mean and standard deviation. In this case,
information features from the original images are excluded in the fusion image and distorted fusion images
are obtained for noisy images. In this paper, we propose the use of a nonparametric squared ranks test
on the quality of variance for two samples in order to overcome the influence of the noise and guarantee
the homogeneity of the fused image. We evaluate the method both quantitatively and qualitatively for
image fusion as well as compare it to some existing fusion methods. Experimental results indicate that the
proposed method is effective and provides satisfactory fusion results.
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