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‘Abstract Mutual information registration based on pixel intensity has been widely used in recent years. However, its
application to sub-images with small samples is questionable, because many local maximums may happen or the global
maximum may be away from the actual maximum value which causes unnecessary registration error. A new approach,
mutual information registration based on feature-label (MIF) , is proposed to solve such problem. This method first uses
image’ s intensity and gradient features to train the self-organized mapping( SOM) neural network, and then builds up the
feature classifier for each modal image. Using such a classifier, images are project into a feature space with decreased
dimensions. Finally mutual information is evaluated in the feature space to match images. Our results demonstrate that this
method increases the success rate of the sub-image registration, and is optimal for the whole images ( either with or without
noise) elastic registration.
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Fig.1 Hierarchical approach of elastic registration
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Tab.1 Successful rate of small sample image registration

FOHERIIH (% )
RO HE 7 ¥ FLBRFEEL n =0 AREEM n=3 FRFEEA n=5
HRTE  ARTH sit hRTEH  ARTHE Bt ARTE  HHTHE Bit
Ml 100 100 100 12.5 52.18 47.4 0 29.2 25.7
MIF1 95.3 100 99.4 53.1 100 94.5 46.9 98.3 92.3
MIF2 90.6 100 98.75 67.2 100 96.1 46.9 97.5 91.5

E RPN S ANTE RS 64 MR TFECERE S50% U EHTFHE), 480 PARTE,

B3R 1 AT 0L, X JE W A5 B /NEE A R 4, MIT
A MIFL MIF2 Jy ¥ i) B HEB0CR B B B A8 5 0 &
7 3% 5% W/ NREA B A, MIT J7 B2 R 38E B x
NEBEAERINERE 47.3% .25.7% ; /i MIF1 F
MIF2 J5 i W 7% 4R e v 280 SR BARL , L %o o 6 TR A 2
A0 % 94.5% 92.3% F196.1% 91.5% , it KT
MEFTERRIIR, W EX&E 3% HREFEN
BL kR 2h K 100% , W] W, MIF1 #1 MIF2 %
XEMEMAERENMANEREESEH. B
i, MIF1 J5 35 5% B 2 TR 75 B R I 2R i 43 2K 2%,
MIF2 J5 8k F A B BRI 2R i 4r K 48, 1T Y
BWEREREMEEARK, B R, AR
BB b, B 22 0 48 43 2K 88 X I SR B A I SR
N-B

R T #—4 W MIFL MIT 7 M TR
15 B K & {4 BC ¥ 7 ¥ (image registration based on
mutual information of gravity, itk MIG k)™

BCHERCR , A SCER R IX 3 #bJ7 8 40 S #EAT T /R
AEGFH BEFEAELR, LREEER TL.T2
i PD B A & 8 I (7£ Brainweb [P B & A
B 1,20.70,140 750 I BRI B AT
Fieb 3 FA MR 7S 4 1K 0% 1 3% , HIEH S EH K
0% i1 2 iR ) o FRHE A BB BUR 32 x 32 K/MKY
FHE, AT ZHEE (TI-T2.T1-PD) /M A i) B & AL
LK, LR, EHNBTE(FRSE 50% LA
) 4 B AT B R A0 R4 S o (K F 2 BT 1A A e
FRNEEYE] -3, 3] XM, RARREHEELE
ERGFEEER), KA BREREAE, LR
GR(E2) W LIE W, MRS K 4 B,
MIF1 J5 3L F4E 4 9 MIL J7 ok Fic o /9 B2 R 4L T
MIG J5 k5 i 15 & M2 75 3% WY /8 41 C #E b, MIF1 JF
WX BT 7 PRy, TR MI 7 iR B4
RigE, HaBEE T, MIF1 J7 ik 0 MIG J5 i
3, B8 T MIL )ik,

F2 FEAREFEHILE

Tab.2 Compares of different registration

I MM n=0(3k 180 )

NMAREEAn=3(3t1804)

BRI iz BB )
(.38 9 R7 (%) (s/A4)
WA EARE BoAE I (% ) AR R4 E BRI (%)
MII 179 99.44 18 10 54.7 56.97
MIF1 180 100 152 84.44 92.22 89.54
MIG 161 89.44 98 54.44 71.94 88.76

5.3 sEEGMERERGEE
LKA, SRS 5100 50,90, A & 0

Bk 0% 3%F5% , HEXASH R TL.T2 6 AR
BTRAED 128 x 128 K/N; R G, EF4H T1-T2 B
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(d) B4 R, 5% 90)
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EORE 7 fE 8, AP B KARRS % EIKA
S, RHARRFEER B ELSRERAZ) ]
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SERMNABAZEBEFES WBRTHEER
MMIT J5 8 B e AESS R, i L 2% B 5 A4S R
MERBER(KI) T, 76 X RA S RERKE
SR, A SCHR B MMIF M EE BESE
F MMIL 7 s E A5 BH . ASCHR H i MMIF J5 3%
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Fig.6 Reference image and source image( without noise)
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Tab.3 Mutual information of reference image and the regis tration result image

FHLH(0% ) BB EBI(3%) HREHI(5%)
w5 MMII 73  MMIF 55 A MMII 73  MMIF ik A MMII 753  MMIF ¥ A
50 1.7538 1.7653 0.0115 1.3259 1.5532 0.22737 1.2009 1.4065 0.2056
! 90 1.6327 1.6676 0.0349 1.2513 1.4843 0.23291 1.187 1.3777 0.1907
50 1.5101 1.5291 0.0191 1.2494 1.3353 0.085 86 1.0809 1.2444 0.1634
! 90 1.4696 1.4767 0.0071 1.242 1.3095 0.06751 1.1739 1.2023 0.0284
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fFACHERE (XM 14 M o PR () (B 5% ) ACHE 09 25 1

(d) MMII Jy i 4 P 7(b) (e) MMIF J5 &2t P 7(a) (1) MMIF Jyik%$ 8 7(b)
(MR 5% ) B AE () 55 0 (BN 5% ) Ao (25 4P (MR 5% ) B HE I &5 0

B 7 MMILA MMIF Jr 3k i) 0 o 280 L 0% 1h 2 PA HE 2 ( P 410745 b 50)
Fig.7 Edge compares of MMII and MMIF registration( slice =50)

(a) BHP 5 kAL (b) &4 454 kol ith (c) MMII Jj %48 8(a)
A AP (G ) fACHER () (B 5% ) RS AE Y 25 1

(d) MMII k%4 8(b) (e) MMIF Jyik i/ 8(a) () MMIF Jyik 2t/ 8(b)
(MM 5% ) A Ak (Y 45 1 (B 5% ) RCAEMYSE M (MM 5% ) A AE 5

B8 MMILF1 MMIF J5 & B REMERU R 930 S B L B (B 4175 50 90)
Fig.8 Edge compares of MMII and MMIF registration( slice =90)
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TR0 A4 B R B 2 () R S B U 4F B AR AE 28 0 = TR s R
TER AR50 25 18] kA7 B4 B B R O, T BL A T 4%
LB ERME T KB NEEENBERAH
(VNGHEAR LR BRI ) o BB AT A R AE =
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AR T E R R R T RS B R B A
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