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Fast adaptive image matching algorithm
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Abstract : In the scene matching aided navigation system based on the modified Hausdorff distance ,a roughness-to-precision
hierarchical matching using multi-resolution wavelet decomposition technique is often used to achieve a real-time
matching. However, this method is not suitable for the case of small image. Based on the characteristic of Hausdorff
distance, a pixel-jump searching method is proposed in this paper. Furthermore,by comparing the pixel-jump searching with

wavelet decomposition, an adaptive matching method is brought forward. Simulation results show that the proposed fast

adaptive matching method takes less time than multi-resolution wavelet decomposition matching,and that the match point is

correct even when the image dimension is small.
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Tab.1 Simulation result of wavelet decomposition hierarchical matching
BREERE LR NI 2 RN 3 RN
SIS HLALUE i
ER1- L) PiEVCHC S VERGREMY/s  (FECVCACA  DURCREMR/s 7 EVCHCSE  DUREREMT/s
210,70 210,70  6.245 876 136,27 1.667 376 — —
50 x60 150,150 150,150 7.168 667 150,150 2.476 601 — —
IKONOS 50,50 50,50 8.203 846 16,228 2.063 991 — —
300 X400 70100 100,200 100,200  6.154460 128,101  1.628 719 — —
30,30 30,30 13.722791 30,30 4537033 30,30 3.293 450
150 x150 100,150 100,150 28.835128 100,150  4.526 336 149,151 2.862 093
90,80 90,80 16.075 849 32,96 2.504 953 — —
70 x70 130,130 130,130 13.678 678 47,148 2.396 063 1 —
SAR 240,60 240,60  29.996283 240,60 3.698 103 168,133 3.067 055
460 x 399 120 x 100 50,150 50,150 27.532940 50,150 3.721 937 50,150 2.792 019
50,100 50,100  45.074079 50,100 6.954 552 168,190 4.392 225
230 x 200
30,30 30,30 41.943910 30,30 6.871 875 181,156 4.658 994
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Tab.2 Simulation result of two-level pixel-jump matching

eSSy =4 N S R F BESCPURE S L A 5 FLVC R 5 VT HLFERT /s
210,70 0.5 210,70 1.254 504
30 x60 150,150 6 0.5 150,151 1.193 083
KONOS - 50,50 8 0.5 50,50 2.233 813
300 400 100,200 10 0.5 100,200 2.126 227
30,30 20 0.5 30,30 3.813 297
150 x 15, 100,150 20 0.5 100,150 3.610 476
90,80 8 0.5 90,80 2.435 808
70 x70 130,130 8 0.6 130,130 2.466 497
SAR 240,60 14 0.5 240,60 3.155 493
460 x 399 120 > 100 50,150 14 0.5 50,150 3.610 476
50,100 2% 0.5 50,100 7.145 893

230 x 200
30,30 2% 0.6 30,30 7.629 126
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Fig.1 Flow chart of adaptive scene matching algorithm
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Fig.2 Match result of IKONOS image
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Fig.3 Match result of SAR image
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Tab.3 Simulation results comparison among three algorithms

e AlES ‘ W UN YN EINR =N Sy Sz UN T
, SMERS IR — : ‘
TR R F TR NUN Y FERT/s 5 BT 55, HERT/s [ E=RUN YL FEM/s
21070 21070 1,254 504 210.70 6.245 876 210,70 1.254 504
50 x60 150,150 150,151 1.193 083 150,150  2.476 601 150,150 1.193 083
IKONOS 50.50 50,50 2.233 813 50.50 8.203 846 50,50 1.501 985
330\\ioo 70 x100 100,200 100,200 2.126 227 100,200 6.154 460 100,200 1.178 199
30,30 30,30 3.813 297 30,30 3.293 450 30,30 2.568 529
150 x150 100,150 100,150 3.610 476 100,150  4.526 336 100,150 2.403 542
90,80 90,80 2.435 808 90,80 16.075 849 90,80 1.740 395
70 x70 130,130 130,130 2.466 497 130,130 13.678 678 130,130 1.823 456
SAR 1240 .60 240 .60 3.155 493 240,60 3.698 103 240 .60 1.990 384
460 x 399 70 %108 50,150 50,150 3.610 476 50,150 2.792 019 50,150 2.067 585
50,100 50,100 7.145 893 50,100 6.954 552 50,100 2.314 925
230 x 200
30,30 30,30 7.629 126 30.30 6.871 875 30,29 2.106 317
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