2 Vol.31 No.2

2003 2 ACTA H_ECTRONICA SINICA Feb. 2003
1,2 1 1
(1. , 710069 ;2. , 750021)
, Fourier )
; ; Fourier
TP391 A : 0372-2112 (2003) 02-0294-03

Matching of 3D Curve Based on the Hash Method

LU Ke,GENG Quo-hua ,ZHOU Ming-quan
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2. School of Network Education, Ningxia University , Yinchuan, Ningxia 750021, China)

Abdract: A heretdfore unsolved problem o great archaeologica inportance is the automeatic assembly of fragments of cultura
relic from the hundreds(or thousands) of sherdsfound at an excavation dte. This paper presents a rovel method for searching for smi-
lar fragments of 3D curves. In this method ,a Hash vector (a vector of red numbers) is asociated with each fixed-length fragments of
3D sherds. Each vector condgs of low frequence conponents of Fourier-Like gpectrum for the digance between prdfile curve and the
centroid. Then we can andlyze the smilarity between fragments by eva uating the difference between Hash vectors. The novel agpect of
the method is that the following property is proved theoreticdly :if the didance between two fragments o curve is smdl then the ds
tance between the Hash vectorsis srdl.

Key words: curve matching ; Hash function ; Fourier trandorm

[41 .
, ,Sebas : RMS ,
tian'®! ,

[5.6]

. Byd Kison!? : ,

. Andre!®! ,

:2002-03-16; :2002-07-08
: (No. 60072044) ; 863 (No. 863-502-34-10 ,No. 2001AA114182)



295

2
( ), Qi|,i+m-1
RMS . , O(Nmn) , n
qQ
2.4
2 : H P=(p
P hs( P) . ks(P)
1 :
. (A) hs(P) P )
2.1 (B) dirs( P, Q) . hs( P) hs(Q) .
, hs ( P)
P=(pp2, . p).p i s(Q) dms(P, Q).
(A, (B).
HASH(A)

‘C‘\. D; g 4 HASH(A) :  hs(P) = (ci(P) SEL(,P) ca( P) Sd(P).)
: ck(P)=aZIIp-cII(l3+oos(2'[k(i-1)/H)),

sK(P)=aZ,IIp- cll @ +9n(@tk(i- 1)/ H))
1 i€ )
2.2 ¢ P (Jr;_ m,0p-cl i
: ,a(a>0) BB 20 ,d
P=(p. P, Q=(a, &, )
i VAN ’ hs( P)
2™ : d(P, Q R, a) = 1 hs( P) (A) (B).
n ) 3
nZIIRp+a-qII, R ,a
'||I)_(|| X _ P Q 1 P(pi, P2, pw) Q:(.Cllquv » Gn)
s (P, Q) ' " '
dis(P, Q) =mind(P,Q, R, a) | Z lpl - Z Il gll| <Hduws(P,Q)
ds(P,Q,R, &), a R=(A'A)"2A7" P= (P, D) P

d(®,Q,1,0) = dms(P,Q), 0 0

A=(Au)(i,j=1,2,3),AJ:RZ(p‘)i(Ok)j,A”2 BB=A. . o . ;
4n=(P.0).R a o ||lepll-IZIIqII|:|IZII1§iII-|Z||q|||

23 S SIIpl-lgl=Sip-qgl

P=(p,p2, P, 5 i+ttt +tusJH JB+B+ +14,

t120,t,20, ,t4y=0

Qs={Q" &, QY y —
9. 9, ’ lefpi-qlls/ﬂ fznpi-quzz,/ﬂ.@
drs(P. Q14 m. 1) <8 - ]EN Sip-als JH JH dee(P, Q) = Hdme( P, Q)

1Qixj Q:(quq21 rqn)
(g.G+1, ,g).

>0,

1 k



296

2003

| G(p) - C(Q| =t (1+B) dms(P, Q)
| S(p) - S(Q| =t (1+B) dms(P, Q)

P Q
1

| G(p - G(Q)] <a _Z@msuﬁﬁﬂrmn gl

<a (1+B) _Z| gl - 1gl

< (1+B) dms( P, Q)
CG(P),C(Q)
S(P,&(Q)
(l<sk<d)
| S(p) - S(Q)] =Y

| C&(p) - C(Q| <Y
COND (P, Q.Y)

COND(P,QY)

y = W (1+B)0
dms( P, Q) >0
, COND(P,QY) dms (P, Q) >
o) RMS
hs( P) o(H d
, COND(P,Q)Y)
4
hs( P)
D , Q, n
(a) fori=1t0 n- H+1, reped;
(b) hs( Qi+ h-1)
H .
(2 , P, m
m= H.
hs( Py, 1)
Qith1, hs ( Py w) hs(Qivn1).

COND( P, 1, Qi+ hn-1,Y)
drms( Pyd.i+m-1)

drn‘s( P:d,i+m-1)

| QI Q

, N

(1) hs( P ) .

2 for j=1to N,repeat (3) - (5

3 fori=1to| Q| - m+1,repea (4) (5)

(4) if COND(Py v, Qivn1Y)
then i (5)

(5) if ds(P, Q) ivm-1) <O,

then output Q!
j=j+1.
, (1)
, (5 i
2 - (5, Q' o(n).
N O(Nn) .

Fourier

[1] TB Sehadian,P N Kein,B B Kima. Alignment-based recognition of
shape outlines[J] . Int J of Gomputer Vidon ,1992 ,10(1) :79 - 104.

[2] E Kdon,T Hadie,H Wolflson. 3D curve metching usng plines[J].J
o Rohotic Systems,1991 ,8(6) :723 - 743.

[ 3] GAndre Nicholas. Syoothing and metching of 3D gace curves [J].
Int J of Gonputer Vison 1994 ,12(1) :79- 104.

[4] SUmeyara.Leas - squares edimetion of trandormetion parameters be-
tween two point paterns[J]. |IEEE Trans,1991 ,PAMI-13(4) :376 -
380.

[5] J Pad A Bed.Method for reggration of 3-D shepes[J]. |IEEE Trans,
1992 ,PAMI-14(2) :230 - 244.

[ 6] B Bhanu. Shgpe metching of two-dimensond objects[J] . IEEE Trans,
1984 ,PAMI-6(2) :150 - 166.

1972 11993
1098




