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The Study of Image Matching Algorithm for
Scene Matching Aided Navigation System
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Abstract The images matching algorithm is the core of the scene matching aided navigation system, whose
performance decides the total performance of the system. In order to improve the navigation accuracy and real-time
performance of the scene matching aided navigation system, the choice of images matching algorithm must be
suitable. The paper has given a quick and effective images matching algorithm based on image features, which has
chosen the part Hausdorff distance as the similarity measuring, and utilized the binary images acquired by the
image features abstraction to match images, and simultaneous introduced the neighborhood technology to the
searching termination condition of images matching based on the combination of three kinds of images matching
speed technology. which has improved the effective of the images matching greatly. The results of simulation show
that the algorithm can prove the robustness and validity of the images matching and overcome the effect of noises
and geometric distortions. The scene matching based on the algorithm can finish within five seconds, which is
equivalent to the global position system output frequency (one second). So it can meet the accuracy and real-time
performance needs for matching navigation in the scene matching aided navigation system.

Keywords Scene matching aided navigation system, Part Hausdor{f{ distance, Images matching. Image features

(51409040201HK0206)
:2003-04-08; :2003-07-14



30 9

o hi(A,B) =Fk. ymin|a—b] (th
beB
(1 , Hausdor{f ) A B Hausdor{f
s s A B
: : b h(AB)
Hausdorff k R A
’ b B b
(3.4 Hausdorff
I hi(B,A) =L, max|b—al
acA
Hausdorff H,,(A,B)
h.(AB)  h;(B,A) ,
2 Hausdorff
Hausdorff ’/e /

(max-min)7,
A={a,sas»**sa,} sB={bysby.+.b,}» A B
Hausdorf{f
H(A,B) = max(h(A,B) ,h(B,A))
vh(A.B)=max min|a—b] . A B
«EA bEB

k:flxps l:fz><q nglglvogfzgl
Hausdorff

Hausdorff sh(B,A) =max min |6—al , Hausdorff )

g T( R,
A B ’ t. ¢ )

B A Hausdorff R

b

°© g() Mg()(A?B):mi;lH(AygB)o
dy=min|f—0|.d;=min | 3—a] (8 "

)+ Hausdorff 3 Hausdorff
H(A,B)=max (maxd, maxd,) . dysds

acA beB

B A o
,h(A,B) A B
) , h(A,B)=
d , A B d, ,
A B d, o
A B “ 7, , s
, Hausdorff .

o

Hausdorff ,

o s Hausdorff . ,

, Hausdorff Hausdorff s
Lol ’ D °
A B Hausdorff : s , s
Hk,/(A,B):maX(h&(A,B),h/(B,A)) °

1<r<p, 1< s



1 31
R Hausdorff B Dy, +axsy,+3)
, 3 ) 0<x,<<mng, 0y, <ng , B
ol N N . D>t )
o qg—1 Fp(x,y)>1,
3 ) ) 3 o
° 3.3
s t
(xsy) . R
A, s
ma XNy, B, o
mp X np, 1, 0, (xsy),
(x,y), s —mp T 1< ar<my— x Ds(xyy) T
1, —ngH1<y<<n,—1, A B ,
P 9. T o (xsy) , x
(xs3) ) A B D, (x,y)= min Az,
Hausdorff . . SR
D .(x,y)=Ds(x,y)—7 s
F(x,y)=max{F,(x,y),Fg(x,y)}, .
W Folx,y)= max D,(k—x,l—7y), Deeras ) *
kligy G =1 , (x,y) ,
(z,y) A B Fyplx,y)<t o
Hausdorff 4 ) R Gy(xsy)=lwesD ., (x,Fxsy,+y),
F’"(I’y):k,[,ifﬁ,)f):ll)b(k_._x’[—i_y) 0, <<y, 0y, <ng, Gy(x,y)=0 ,
(xs3) B A [ D..(xsy)=0, [ Dz, y<r,
Hausdorff . Dy Dy( Fy(x,y)<r ; . Gela,y)=Az=0
) B A Fg (xy y) >1 ,
: Dy=min [B=b].  Fyet 1.0 >0, Fy(at2.3) >t Fy (ot Ar—
D,;:gleigl\\ﬂ—an J(asb A B lay) >t , .
), Ax,
3.1 . , Gp(x,y)=Ax=0
Fu(zsy) , Fplxsy),
[5]

b

‘F‘B(Ilayl)_["ﬂ(-rzayz) ‘ <” (-I19y1)_(129y2) H

s Fylxy,y)=v>r, (x5 y1)
, R=v—r s Fplx,y)>1,
) (z1531) o
3.2
B s
(xsy) ,  Haussdorff T,
(e, y)>t,
Hausdorff
, l=1:Xq. ;
A , (xsy)

4 Hausdorff

Lo ’ s 3

3-4DT -



32 9
B, s s k v,
0 f1<<1,0< /<1, =0, Filx,y)=v, F(x,y)=max(v,0); v
Hausdorff <r, ((xsy) smax(v,0)) T .
(xsy), F(x,y)=v<r, ;
® 1 ,
(D B T . O~®
, T .
Ds(x,y), 0 a<<limg, 0 y<<lnp , 8
(2) A (8) T Hausdorff
D,;(x,y)»*mB<I<mA+mB*1,*ng<y*nA-|-nB*1
(3) 5
D. . (x »y) :M>O;Dl?rgi£1hw@Ax, —mpamat+mp—1,
—npy<natng—1 ’
€] , .
M= {Mx,y), —mp<ax<my +my—1, Visual
<< 1) C*6.0 : 633. 256M
0; PC . Canny
(5) k=1 Xp Hausdorff s
A B ,
sl=f,Xq Hausdorff ‘ ° ’ fi=0.8,
B ; f>=0.8,tr=3,
(6) T; ’
7 (xs3y),
B N
0 M(x,y)>1, ’ ’
; ; 2 '
@ n=0; ‘
® bC B. GPS (1s) , o
Do otz 3) >0 p) B ! 1602160
b Y. n 1: , 50X50 o s
s n>q—1, 1) Ax 32 ’ 3%
D (ot zoyt) L pox 2%
2 o D, I 53 ;
(s y) o o=zl ’
(253 M(z,y)=max(M(z,y),0— '
IEOEXENDY PIYH ’ ;
(x+Ax,y), a+Ax>m,, ;
D a<g—1. o Dmtroyty ’ i
; , FyCrsy) —o0ts 1(a) 1 Lena
’ ZEA. ;  1(b) Lena
max D, (x,—xsy.—y) oo, <zt mp, y <y, <ytng R
840,00 =1 Lena ;  1(d) Lena



33

(a) Lena

(d) Lena

H 1(e)
1(H

120

(d)

(b) Lena (c) Lena

F
(e) 9]
1 Lena
; , 3% ,

40X 40 ,

2(a) 2

3.596 s, ;5 2(b)
120X H 2(c)

40X 40 o (d H
32 EACY)

(b ()
2107 B/t
_ 530 =
&E;; o T e |

(e) H

2(e)



34 9

y s 5 Huttenlocher Daniel P. Klanderman Gregory A. Rucklidge
William J. Comparing images using the hausdorff distance[]].

IEEE Transactions on Pattern Analysis and Machine

° J ° ’ Intelligence . 1993,15(9) : 850~ 863.
2 2.873 s, 6 Rucklidge W J. Efficient computation of the minimum hausdorff
distance for visual recognition [R]. Technical Report 1454,
6 Cornell University, Department of Computer Science, New
York,1994.
7 John Canny. A computational approach to edge detection[]].
IEEE Transactions on Pattern Analysis and Machine
’ Intelligence . 1986,8(6) : 679~698.
b ’
Hausdorff , 1976 ,2001
’ o
. b
, o
’ 5 S °
, GPS (1s) 4
’ 1957 ,1995
b b
1979 ,2000
1 ) . (M. : , -2002
1987.
2 s s . / /GPS N
[Jl. ,2003,11(1):23~28. o
3 Sim Dong gyu. Jeong Sang yong. Lee Doh hyeong. Hybrid R
estimation of navigation parameters from aerial image sequence
[J]. 1IEEE Transactions on Image Processing,1999.8(3):429~ 1977 ,2002
435. . 2002

4 Sim Dong-gyu, Park Rae-hong.Kim Rin-chul.et al. Integrated
position estimation using aerial image sequences [ ] ]. IEEE
Transactions on Pattern Analysis and Machine Intelligence,

2002,24(1):1~18.




