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Fig.1 Two Concave Polygons
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Fig.3 Tested Polygons and Their Directional Relationship Values
1.4 )
. 0 ( Gl * GZ )9
10 , Gi .G P P
[3] 4 ’ Gl Npl‘ G2 sz
O(N,) ON, )N, N,
P P ; O (N,, * Ny,
’ § ’ . Npl\ sz
O (M " N,) 0(M,
sz)a M] M2 O(Np _'_Np ) O((Np+
1 2 1



634

2002

sz)log(Npl+Np2))o

[3l

Peuquet (2

(in close proximity)

[4

8 <«

(degree of membership of direction)”

R ’ P2 Pl
Mde 4 ’
P n
b ’ h
, Sl[, i=1,2, -5 n.
’ n P]
PZ SZ{} 1:19 ty Ny S2i:
0, Sli: 0. P2
’ P1 Pa
(far apart), .
) P ) 2 S1+ 8
(intertwined )3 g, — = i i
7 ¢ S+ S,
, , S1.52 P P2
[4 ,
P
[2] 4 P> P,
Fig.4  Definition of Directional M embership
« ” of P to P
P P> P
My [0, 1], Hq 1
s , P2 P
s Hd 0
s o , P2 Pi1
s [ 1] 8
’ P2 P18
s 8



6
P G Py
’ P2 GZl(l )7
’ Sll,:So *Gli, Szl,:So*Gzi, So
) ’ , S2. =0, §1.=0.
8
’ 8
P> 8
P] 8 ’ §2
3(2).31).3() .3
» 8 8 5.3.4.4, 5
)
Py
(a) 0 b 8 1 (o) 8 2
/_PZ//’]
Py r
P '
Py Py B V/
Py
(D 3 (e) 8 4 1 8 5
P, P
QT
SR =T
(® 6 (b 8 7 G 8 8
5 8
Fig.5 Results of Computation of Eight Directional M emberships
8 ,
38 =6.7.8.
3 ,
D8 =0.1.2, 3 5 )
=3.4.5.

28



636 ° 2002

3 : , 1993

5 Frank A. Qualitative Spatial Reasoning: Cardinal Direc-
tion as an Example. International Journal of G eographic
Information System, 1996, 10(3): 269~ 290

6 Shekhar S S, Liu X, Sanjay C. An Object Model of Direc-
tion and Its Implication. G eo Informatic, 1999, 4(3); 357

() ~379
o 7 Malki J, Mascarilla I, Zahzah E, et al. A Representation
’ ’ of Directional Relations Between Spatial O bjects Using an
, Orientation Histogram. The 9th International Sy mposium

on Spatial Data Handling, Beijing, 2000

8 Papadias D, Theodoridis Y. Spatial Relations Minimum
Bounding Rectangles and Spatial Data Structures. http:
www. cs. ust. hk/faculty/ dimitus/ papers/ijgis97. pdf;
2001

9 Theodoridis Y, Papadias D, Stefanakis E, et al. Direction

Relations and Two-Dimensional Range Queries; Optimi-

, 2001, 26(4):
364~ 367
2 Peuquet D } Xiang Z C. An Algonthm to Determine the

Directional ~Relationship Between Arbitrarily-shaped

sation Techniques. http: dias. cti. g/ ytheod/ publica-
tions/ dke98. pdf, 2001

Polygons in the Plane. Pattern Recognition , 1987, 20
(1): 65~74

E-mail; giaoping-zhang @hotmail. com

1997

Determination and Calculability of Directional Relationship
Between Arbitrarily-shaped Polygons

. . 1 2 , 1
ZHANG Qiaoping LI Deren~ HE Ting
(1 School of Remote Sensing and Information Engineering, Wuhan University, 129 Luoyu Road, Wuhan, China 430079)
(2 National Laboratory for Information Engineering in Surveying, Mapping and Remote Sensing,

Wuhan University, 129 Luoyu Road, Wuhan, China 430079)

Abstract; This paper presents a new and more effective algorithm to determine the directional rela-
tionship between arbitrarily-shaped poly gons which is based on the rasterization of polygons and
well conforms to spatial cognitive models. The results are identical to that of visual interpretation
by human. Then the calculability of the directional relationship between arbitrarily-shaped poly-
gons is discussed. And an approach to determine the calculability based on the number of zero val-
ues of the degree of membership of direction is provided.
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