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A Real-time Image Matching Algorithm for Navigation System Based on

Bifurcation Extraction
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Abstract
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XIONG Zhit

In order to ensure that the scene matching aided navigation system can acquire the aircraft position errors and

yawing errors simultaneously, here we propose an image matching algorithm based on bifurcation extraction. Replacing the

global search, which in image matching is a highly time consuming task, a method of extracting bifurcation for matching

is presented to solve the duration problem. In this paper, an approach of the weighted Hausdorff distance algorithm is

described to handle large search spaces. Moreover, based on the characteristics of the bifurcation, the corresponding weight

formula in the weighted Hausdorff distance is put forward. Simulation results show that the matching algorithm takes

0.5 seconds (reference image being 160 x 160 pixels, query image being 80 x 80 pixels), and that the location parameters

calculation is correct.
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Fig.2 The feature image of bifurcation
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Fig.3 The original image
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Fig.4 The result image for extracted bifurcations (black

dots as bifurcations)
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Fig.5 Optical satellite reference image Fig.8 SAR reference image
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Fig.6 Optical satellite query image Fig.9 SAR query image
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Fig.7 Matching of optical satellite image query with Fig. 10 Matching of SAR image query with reference
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Table 1 Image matching results of different cases

[UNIGEZES
PFEBER SHERGE (BFR) LB (B%) BN S B Fee Mg (%) AILER PHD
VCHE A AR (BP)  ILECA RER (BD)

IKONOS 128 x 128 64 x 64 (46,52) 0.04 0 (46,52) 0.093  (46,51)  0.430
128 x 128 64 x 64 (46,52) 1 0 (46,52) 0.106  (46,50)  0.511
128 x 128 64 x 64 (46,52) 5.0 0 (45,52) 0.250  (50,23)  0.713
160 x 160 80 x 80 (20,48) 0.04 1 (19.9484)  0.308  (18,46)  0.675
160 x 160 80 x 80 (20,48) 0.04 4 (19.547.8) 0315  (17,45)  0.787
SAR 256 x 256 80 x 80 (80,137)  0.02 2 (80.9,136.7)  1.344  (76,135)  2.150
256 x 256 80 x 80 (122,67)  0.03 5 (122.7,67.9)  1.520  (23,60)  3.690
256 x 256 100 x 100 (117,68)  0.04 2 (117,68) 1479 (117,70)  1.998
160 x 160 80 x 80 (30,40) 0.04 6 (29.4,39) 0389  (18,46)  0.823
160 x 160 80 x 80 (30,40) 0.04 7 (27.8,37.9)  0.489  (13,56)  0.968
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