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Abstract: In this paper, a feature matching strategy is developed. It is realized by introducing a function whose
independent variable is the match matrix, which describes the correspondence of the features. It combines spatial
relations and feature similarity organically and makes sure that its global maximum can be reached when the sensed
image is aligned with the reference image completely. Thus the feature correspondence can be estimated by finding
the maximum of the function. The branch-and-bound strategy is employed in the integer programming problem. A
lot of real images are used to demonstrate its performance. Compared with some existing methods, it is automated,
robust, and has the highest accuracy.
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AT TTRRAE Thy $R2 57 A UL ECAR AR, B3¢ i H 26 DG C R AE T SR U3 S 0 25 550 A R TR i AR BLPE
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A A UEBCHRF AR, 35 i b I 28 DG BE R Al 0] SR AR e 71 2 40 %) T Goshtasby 75 7 A1 Taejung 5 2, 40 i 22\ T
BN RESEORIER S 5 B AR B S HOT 58 VLR AEXT AEASCEE 775 b 5 e AT R 2 2 X
(4 1 oS B IRATHI KR 1 52 B PG AR T S5, B 5 0 45d BA A0 Thy A Thy 12570 1.5, oo 2.0 1 T 3AT 141 H AN
REE X LR
2.1 RWLHEMENRM BRI HEMERGRIFER

FEAZ S50 o FRAT R 9 W AN [ A2 24 380 1 i S b X ) 028 S PG A O I . 2 2% P 182 1998 4 11
KNk 370x328 (¥ Landsat TM Band 4 &4, f1 & 1(a) T 7~ A5 B AE B% & 1999 4111 K/ 4 363x390 (1) SPOT
K&, & 1(b) . 2 7% KGR/ AR 100 A5 38 ~200 MG 3R 1A DR AEAE 18] 1(a) P 42 A
[V A MO AE P A5 b T BRUR /N AE 250 ME 3R ~500 A5 3 2 1) DXICRF AL £ 18] (k) H 42 I s G mp S B T
E 118 DR 8 Rr AIE 5 At 2 B 18 DSl R A AAS [R] EREE b e AT IR O ;AR AR 1) LA 1. 4% b g 2 43 38 14 DG G X Ja
FRIEXT WA 2.4 37 RS J0Ath J ik W P & SR LA 3.3 2 I myr T m 23 Jiil 2 5 b 5509245 B 1 D A DX Bl i
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Table 1  True matching region pairs and their centers of gravity in experiment 1

F1OSEE 1 SEBRULEC DO S L EL AR bR

i . Reference image Sensed image
Matched region pair ; i i i
XR yR XS yS
(4,4) 176.738 145.583 114.279 182.931
(5,2) 155.644 151.058 82.482 188.550
(8,11) 260.779 181.750 239.779 245.067
(11,15) 287.411 195.762 278.167 267.801

Table 2 The matched region pairs obtained by various methods
2 K0T IAT R A UCC DX R AE X

Method Matched region pair
Goshtas by Ref.§4] (1,1),(2,2),(5,7),(6,14)
Huang Yong®® (4,4),(5,9),(8,11)
Taejung™™® (6,1),(7,3),(10,11),(11,7)
The proposed (4,4),(5,2),(8,11),(11,15)

Table 3 The compared results of various methods in experiment 1
R 3 OUE 1 PR RIECHETT I LA R

a by C a, b, C RMSE
1.3301 05921 -71.173 -0.2931 0.2046  126.005 124.4463
0.382 2 0.796 6 -26.078 0.2316 -0.1016 151.11 10.641 6
-1.2593 -0.3124 467.415 -0.1398 0.6385 67.139  177.108 8
0.6615 0.0250 96.419 -0.05627 0.6922 24.906 0.2757

Method
Goshtasby Ref.[4]
Huang Yong"!
Taejung™”!
The proposed

IO RN
A O N O=
o~ N A3
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(a) The reference image: Landsat TM, 1998 (b) The sensed image: SPOT, 1999 (c) The registered image by the proposed method
(2) % &{%:Landsat TM,1998 (b) FHCHEEI#5:SPOT,1999 (C) ARSLITVE M HC U 25 21

Fig.1 The data used in experiment 1
1 SER 1 FeR T s

M 2 T LAF H,Goshtasby 7714k B 15 AE AT 4(1,1),(2,3),(5,7) F1(6,14) 44 Ay VT I 25 5, D] Ay 33 I DG i X 3
S 0550 IF 16 5 T A DG I X350 £ 550 ) AT 2% 5 4% Goshtasby 32 10 10 v 22 G F1 1) i i 1% 358 5 7] 1 (b)
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Table 4 The compared results of various methods in experiment 2
F 4 SEH 2 S ECHE VR LL iR A R

Method Key parameter | n | r | m ai by Cy a b, [ RMSE
Th;=0.5 55| 10335 | -0.0233 | 28,552 | -0.0008 | 0.3350 | 28.236 | 0.3887

Goshtasby[“] Th;=1.5 6|6 | 0| 03364 | -0.0205 | 27.553 | -0.0009 | 0.3347 | 28.331 | 0.2931
Th;=3.0 76| 0] 03372 | -0.0157 | 26.725 | —0.0006 | 0.3367 | 27.991 | 0.6090

Th,=0.5 4|4 | 2| 03395 | -0.0164 | 26.101 | -0.0007 | 0.3353 | 28.199 | 0.6889

Taejung[m] Thy=1.5 6|6 | 0| 03364 | -0.0205 | 27.553 | —0.0009 | 0.3347 | 28.331 | 0.2931
Th,=3.0 76| 0] 03372 | -0.0157 | 26.725 | —0.0006 | 0.3367 | 27.991 | 0.6090

The proposed | 0=0.5,15,30 | 6 | 6 | 0 | 0.3364 | -0.0205 | 27.553 | —0.0009 | 0.3347 | 28.331 | 0.2931
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(a) The reference image: Landsat TM, 2000 (b) The sensed image: SPOT, 1999  (c) The registered image by the proposed method
(8) Z#[&{%:Landsat TM,2000 (b) FrcHE I 1%:SPOT,1999 (C) AR SCT7 Ik T v 45 1

Fig.2 The data used in experiment 2
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