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Image matching based on the medium similarity measure

Zhou Ningning'*” | Lv Wenjie'
1. College of Computer, Nanjing University of Posts and Telecommunications, Nanjing 210003, China;
2. Jiangsu High Technology Research Key Laboratory for Wireless Sensor Networks, Nanjing 210003, China;

3. Institute of Computer Technology, Nanjing University of Posts and Telecommunications, Nanjing 210003, China

Abstract: Image matching plays an important role in the field of image processing. Based on the measure of medium truth
degree, we establish the medium similarity measure and present a new grey-based image matching method that is governed
by the medium similarity measure. The experiments show that the results from this method match a template better than that
of the classic image matching algorithms, and it exhibits good anti-noise and anti-distortion behavior with a high matching
precision and speed.

Key words: image matching; medium truth degree; medium similarity; measure; grey
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Fig.4 Matching of standard Lena image
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BACE  (0,0) 0.223 (0,0) 2.028
M (-1,0) 26.646 (0,0) 231.398
Hausdorff  (5,0) 1.541 (0,0)  14.768

Sift PLHD UNGERL (0,1) 1.938

Lena(51,51) Cameraman(31,81)

5
MebRiRZE O WFE)/s ARBRIRZE WFIE)/s

fAIEE.  (0,0) 0.193 (0,0) 2.046
M (-1,0) 26.561 (0,0)
Hausdorff (5,0) 1.673 (0,0) 14.495
Sift PC L (-1,2) 1.200 (0,0) 1.938

232.336

HE 6—K 9. 3K 2 f1k 3 BT LA,
G A — e G LR, th A PR IM
Hausdorff [ 25 VT B &R O 47 2 45 v 19 VT BCORS B2, ]
FERET IR BERY i Iy 41> 8 1) Hausdorff 5 25 DT
ITIEAH L, oA VG LA i DG T B A R i v T
IM B3k Sift PERCSEEAE MR 1 T30 F i T 5483
1Y VG BRI e 5 a2l TS BOUC A B A P R A1

2) Bk HAE

TR A BUR AR RE T, R IM B
¥ (Hausdorff 5 B33 A DL O A Sift [R5 DT
BCJT s, 3 DR 1 1.2 £5 1Y Lena B8 J2 Cam-
eraman [S{QET T VCHC, Z5 R anEl 10 FE 11 foR
XTERE T 5°1F) Lena 1% ¢ Cameraman K& #1751
DCC, Z5 Rl 12 Al 13 7 5 X5 g %) DT ek 22
VCRCH B A RN 4 FIK S P,
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(a) FEMERLAR (b) HAPLHAC (c) IM L (a) TR (b) A ILHC (c) IM VLA

(d) Hausdroff USAZ  (e) Sift LR (74MICHE ) (d) Hausdroff IL  (e) Sift PLAE (124ILACAD)

B 10 K 1.2 £i5 Lena RZVCEL S 12 JiEh% 5° Lena ERICHLZE R
Fig. 10 Matching of Lena image magnified 1.2 times Fig. 12 Matching of Lena image rotated 5°

(a) FEMEBUR (b)) AL

(a) SEMERER  (b) A ILAC

(d) Hausdroff JGAL () Sift ULAZ (114-DGHE ) (d) Hausdroff IL.fic (e) Sift DLAC (11/MILACAT)

B 11 K 1.2 % Cameraman E{4 DT REC45E 5 & 13 Jig#t 5° Cameraman [&{% DU 25
Fig. 11  Maiching of Cameraman image magnified 1.2 times Fig. 13 Matching of standard Cameraman image rotated 5°
&4 FXK1.2 {5 Lena E %1 Cameraman %5 jfE#E 5°Lena E{%%0 Cameraman
] 6 ) T B 4% B 0 DT B R =] 6 ) PC i 4% FE 0 DT i i
Table 4 Matching precision and matching Table 5 Matching precision and matching rate
rate of Lena image magnified 1.2 times of Lena image and Cameraman image rotated 5°
Lena(51,51) Cameraman(31,81) - Lena(56,56) Cameraman (46 ,91)
" NS
RIS IEs ARBRIRZE IE)/s RIS IFE/s ARBRIRZE ITH)/s
FIAPEEE (0, =5) 0.367 (5, -10) 3.568 AP UNT (0,0) 0.309 (0,0) 2.561
M (38,22) 49.397  (-92,-30) 407.223 M (-1,-2) 35.786 (1,3) 293.866
Hausdorff (0, -5) 4.360 (20, -10) 40.718 Hausdorff (15, -5) 2.346 (5,0) 18.503
Sift PL g (0,0) 1.334 (10, -6) 2.173 Sift PLf (0, -2) 1.207 (1,3) 2.070
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17 %

H & 10 & 11 Fnk 4 rh s il LU 7 ]
BA — g IR 1.2 45) B TE 0L, LRk
(R DL CRT BEHR A BT T B . Hh B TS LAT R M
LA VC R B T BN DT E o O TR A
L (1% DC T B2, A SCORE A8 R 1 DE S 20 ok, W]
RESZ MR 1 HLVCRORS B2 . BAR ] DU o 9/ DE e 25
KA AN IM B DETCRE B2, (HL P 1 2% 5 BOH DR i 3
TRARZ . Se R WTE EMG NEEAR AN K45 0
T, BT BE R Hh A DR R S8 | Hausdorff 17 55 53 v
Y VG C A 2 B 8 422 0 B 22 w5 T Sift 5805k 1Y DU FC A
J&  AH MR R RO AR A i, w4 DU BC 57 2% Al Haus-
dorff B B 1% A VE BOKS BE F e o iy % o T EL R
A BB RST B3GR, B TR AEAY Sift DB HE 3k /Y
JEPEFRs 25 s ok

I P 12 [ 13 FIER s i 8cdie vl LU L 7E K
BA —E e (5°) LT, A TE e 5 ik  IM 55
¥  Hausdorff 25 PCEC AL Sift B RARIR S E RS
(DS CA B2 . (ELR & 4 i R BE AR 3% RN e % 7 B8
A3, A VG B 553 (IM 5803k | Hausdordf (# 25 DG
TC A3 U FC 1 R ] 8 T B, 1B Sift DL RC Sk ATS K
TRIF—E M UEECRT B o [ 14 s 2 Sift 530
JeFE T 30° B R SEAT VL FL A 45 2R, e 45 vh A DL T
T ETE Y At JU b DG 2 7 325 7 3 B A% B0 T #E
KA

(a) Lenal&l 1% (b) Cameraman [&{%

14 Jigh 30° Sift J5 LIRS SR
Fig. 14 Matching of images rotated 30° by Sift

L TR AR SCHIAF 5 Y 3 F o A A LM
0 A DG 0 B33, 5 20 B %) 35 T R A DL JE 45
VAR LL, LA A R B4 U T RN DC JC RS L O HLEL
A T B PR — 2 P e 5 TR
) Sift [&144 VC e Jy 3 AH EE , B MR ] T Sift B3k,
AR R 78 #8e | K 1 B2 e e 1) A% 1) DG i 1
AN Sife 5k 00 HLAE R AR WA BT, DG i
FEART Sift %

4 &

ASCHESE T A AR = B T T TR Y
EZVCHEL H, %f Lena & {£ . Cameroman [F{% (1 VC i
SRR S 2 M) LT K R DR B EE AR B, 7E DT
e R VG PO BE B Aok M A —E i
B, N TS SRR P A AR R R T
THRHE A VERCER I v, DLE — 25 3 v 580 114 DG T
JEE I M
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