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Fusion of Multiple Images by Contrast Enhancing Projection
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Abstract A method is presented for transforming a color image to a monochromatic one and fusing multiple
images in medical imaging and remote sensing into one monochromatic or color image. The feature vectors of every
pixel in an input image is projected into a low dimensional subspace with a weighted principal component analysis
enhancing the contrast of an output image. The present method is simple and can be widely used for fusion of
various multiple images. It is shown with experiments of transformation of color images to monochoromatic images
and fusion of MR images and LANDSAT images that the present method can produce fused images with contrast
higher than with the previous methods.
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(b) grayscale image
1 &30 TH&K - BOWH)

(a) color image

ARX TR DX REELBRAOSEEQCIATESR
BOESRRNEERRTS. CCTRETAHEIIERMTEE
R (7], 8] ERBR UL LD THS. £FERINEHI YT
BH, HT-EROE/VOPEHESR VE-PRIIY
JEBOEHDNTNICLEYET LEERTTRT.

2. EMSMROEHMST

FMA CRBSEEROKMERELRIETERLT 3. B
HRAIXTTHIRT BDERBARY FNVOBEXTANOHETHS
A, XK (3] D& D BIFRENE T RESEREDT, X
XCRREHEEELS. FAIHS—EROBOBERIT
ik, L*a*b*dD L¥x ik RGB OIEREAHE THIH, YIQOD
Y B ERMRETHD. HESRETHo THXM BEDL
S CRMEBE S HETRIOEN BB THZ &, HEORFMR
BRHSEURBHEBICES. (o TERBXTERBHIRLE
BRSO 2 XitamETER LT 3.

2.1 XRS5

FOXS BEXLORBRARERD W THSZ. IxmD
BERYS 0 WBBLTE. BRK (5,5) & n RTRHE~NI LV
di; € [0,255]" TREND. F1 IR DOHEU fi; =uTd,;
THH, WERI Mlue R (u| =1) & f;; OF#ERAL
TAHXSC

1 m ] m

mex DD Y (s ~ uldy)? )

lrul}=3 i=1 j=1i'=1j'=1
TROON, By EHABITI T, T, (dy - d)(di;—d)T OF 1
BERY MVLis3. ditd; OFEd=3, 3, diy/(hm) TH
B, fi REE fij TER Fgu = 255(Fish — fmink)/(Jmaz. —
Fming) EFBILLTE fijp PHABBOERMBEES (fmass
E fmink %3 fisin DEE K C'Z@%jﬁﬁtﬁd‘fﬂ)

I KBEER TS PSR M EXRTOTR (1) i&, HH
B/ V0BEROAV I A EBKET BT LERTHY, 2T
OERHOI S FIX P EBMLTWAOT, ERO™MRD K
SHBHOERNOI FFALEREL LELS LT3,

2.2 ZEMEHITERTDH

ZRMICEAOERMO I M5 Mo RIIFEEDT,
HBSEDHHTIE  ZRNICGEVERM OIS 2 &K
EF3ESHEN. T4 VY FURERICRS T ERBETS 4
EHER R EHBOSET bbby DEBMIT B LD, B
1 DERTUERBOL Yy DHVHEXZ0EBFIEXNDT, 0
5Ty VERRETIWESICBABY, AXER 20) 0
BRO T LA R —VERIR 2(b) £&D, Ty Y (TyJik

NEVHDOREITHS) BREEATVEDIC “127 LW
XENUMT 2L BB,

HoT, BEERL DL TLERL IR 42 FY
TOMRBKILT BIES I, R (1) KERREERE R
#ae

? ?

]
T T 2
e ; ;x;” Ep Woy (v’ dij — u” digajiy)”  (2)
LD, TTT wey BEMERT, wey = e =) T3
3. R (2 DESE wey 2T NIFZMGSEOEZENOS
HEERTND. wy 22+ PKREVLOKBHEL, T
DS BESOEFHILET 2 XBR VDT FO%E
—pSz<p—pSysSpllLTW3

2.3 BEEERESYEFHOfIM

Uh LEMERES Tk, MEBOBLNIY FSA ML
5. aVIFSAMHEVERNODIY FSZ M LT B
BUxW\oOT, EERFOIVFSAPSMEVEREMOES
ZRELTBEIDNI. K (2) KHERTOEZRZ{fiFmL
5L

I m P P

s 2 Z_:; ; ey (47 iy = 0% dirn 1)’ (3)
LB, TTTwy = e POu—sesns) THB. TO g;
EE (i, j) OBEEMETHD, TTTRYIQOY THDS g =
0.299R; + 0.587G;: + 0.114B; LT 3. wy & (g5 — give jty)’
PREVWE QCEETZ0T, K (3) CREMINEL, »D
HEELIVCERRZOSBrBX(LEhS.

R (3) XM [7) THRRENEAS—EROE/ 7 0{LET
3. FlCOFRUEERESRPYE— My U TEROE
BEIcLISAE AL (S COARER1IRR 2 BESLD
HERTRFICM S, —SBORBLERTEF - Lr@d>
. PRIEE 3(2) OEGER (3) OFETE/ LT
B 3(b) D& SickD, EOMNGFHIc LIRBE WL

2.4 HS5—EHDEM

Thit, R (3) TURBILVFHERMN LK ST, TDOHT—
EASEVERN L BOERN L ERHELC LARRLELS
h3 EREBCEYATICE, TOHS—ENES KL
STHEEAH LERNOBLZ L EAZ L ThiZky. F0&
S AT EBEIEBHBEEMTE LR (3) &

4 m ? P
ll]-?f:xzz Z Z waywowe(u” di—uT dita 54y)? (4)

i=1 j=1la=—~py=-p

(a) color image (b) grayscale image
2 BEREAOCERH

—206—



(a) color image (b) with eq.(3)
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(b) our method
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