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SIFT matching method based on base scale transformation

ZHANG Jing, SANG Hong-Shi*

(National Key Laboratory of Science & Technology on Multi-spectral Information Processing, Institute
for Pattern Recognition & Artificial Intelligence, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract. Performance of the matching method which directly using SIFT feature points needs to be improved. This pa-
per proposed an improved SIFT matching method which firstly uses the scale ratio histogram of the matched feature
points to estimate the approximate scale ratio k of the image pair, then increases the base scale up to k times and extracts
featur points points again for the higher resolution image, finally performs feature matching again to obtain the result.
The experiment results show that, compared with the existing improved SIFT matching methods with scale difference,
performance is improved significantly for structured image pairs.
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Fig.1 Example image pair (approximate scale ratio is 2)
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Fig.2 Number of features distribution histogram(a) his-
togram of Fig. 1(a), and(b) histogram of Fig. 1(b)
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Table 1 Number of SIFT features of images shown in Fig. 1

octave scale Fig.1(a) Fig.1(b)
0 [1.63.2] 2221 1474
1 [3.26.4] 511 308
2 [6.412.8] 121 77
3 [12.825.6] 0 0
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Fig.3 Flow chart of SIFT matching method based on base
scale transformation
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Fig.4 Scale ratio histogram of matched features
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Table 2 Number of SIFT features after base scale trans-
formation images shown in Fig. 1

octave scale Fig. 1a Fig. 1b

0 [1.63.2] 275 1474
1 [3.26.4] 505 308
2 [6.412.8] 135 77
3 [12.825.6] 39 0

x3 VBRRETHRELEHEHNTH
Table 3 Number of matches after base scale transforma-
tion

e ERLRiE FRICHE RILEER

EgER%: 461 350 111 0.241

PR (TLHIGERAE) 396 349 47 0.115
WESE(0.8k1.2k]) 384 348 36 0.094
WESE(0.7k1.3k]) 400 361 39 0.097
FEE([0.6k1.4k]) 402 362 40 0.099
FEH(0.5k1.5]) 403 362 41 0.102

5 KDL AL 5 DR FC s B i AR N3k 3 B,
AR BE 25 B] AR A A B8R B R A1 L 3 5 B P O I



25 W % TR RS A SIFT ICRER b 181

J& AEIRVCEC B 111 BE2R 47 4~ 47 MBS IRITED
R P RASRIILEERA 6 N, L TR EER
36 AT BERTRE, XU A SR B A B
16 2o I B A s RO R BRI R A IR DL BN EOR W AT
JFEHARM.

B RN E LK T[0.6 k,1.4 k]S
VCRE A A T VPAG 5B X ) % B P RE A 2 ), 3% 3
H T BN [R5 Bk XA B iR DG e R A B L. 241
B AT 2 B HIBR X (] B (4n[0. 8 &,1.2 k]) 153
HIEEIRIC AR B AR, 2 X [A] AR 15 FEAA BT, B IR VLT
B G . a7 220 i 5 B IXCB) AT DA S R 2 B iR
VG F5E Fy ] s th, T 35— 4 T 7 DT B 4 S0 B, FRAIK T 1E
BRUCIEE SR, XTI 1 B R AR R ROk
U, RAE S B F R R AR AL, R R e E 5
B 0 08 BE A3 A , VO 3R R 20 4 5 Ik X [ %o
TRICHC R BN A 2R 5 K. BN TR EH B
BB AR E TR XIE[0.6 £,1. 4 E]E
RS BR IX TA].

R T B SRR EERE, X B M r R E
YR FAR AL R HERE M B AT LR, 2 5 R
HFEA SR-SIFT 5535 F1 PP-SIFT F. 1%, SEE 45 2R
W 6 firzs. SEB BT A ) SR-SIFT Bpk S SCHRLS ] Fl
[6 ] By iR, SR RE A B R EZENY
WA TG R RBETE R B R, to A SCHR[ 6 ] oK
FREE G 27 BR ). MK GCR FH B 1 s i “ boat”
G r K S By garden” F1“ graf” 5 5751,
HH boat F1 graf %583k H F Mikolajezyk'® | garden
s A E—fA. B RFIIh A 6 EE, 5
— iy 8 2 ) 43 B S AR, At A5 A RUBE B E A
FARWTHE KRR, T ReX =R #HIT A
W, A SCE A8 B0 8 3T 1Y J7 12k SR B 1 I {E
15 =ANE B A R B VT L R 80, R R R = A
BEEIRILE R, 2 8PN AR FRE , LR
B4R 50,60,70,80,90 Fi1100.

F4 ZHEEESHRTHTEYRLER
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Fig.5 Image pairs for testing (a) garden,and (b) graf
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Fig.6 False-positive rate of three testing scene (a)boat, (b)garden and (c) graf
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