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Recognition of Structures of Typical Road Junctions Based on Directed Attributed

Relational Graph

XU Zhu', MENG Yanzi?, LI Zhilin®, LI Muzi'

1. Department of Surveying Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. Sichuan Remote Sensing
Geomatics Institute, Chengdu 610100, China; 3. Department of Land Surveying and Geo Informatics, The Hong Kong Polytechnic
University, Hongkong, China

Abstract : The focuses are on the recognition of structures of typical road junctions, which can facilitate structure based
sinplification of junctions. It is based on the observation that a road junction is a designed functional structure that
consists of functional elements and the composition of elements often hasa structural pattern. A typical roa d junction can
therefore be represented by means of structural description and recognized by means of structural pattem recognition. The
structural patterns of road junctions are represented as directed a ttributed relational graph ( DARG) in this study.
The collection of common road junction patterns constitutes a set of graph templates to be matched to. In order to
recognize road junctions, a road network is first converted to a DARG. Then, junction patterns are searched in the
resulting DARG of the road network. That is a process of subgraph matching. Ullman’ s algorithm for subgraph
matching is adopted. Experiments have been carried out to evaluate the proposed technique.

Key words: map generalization; road junction; structural pattern recognition; attributed relational graph;
graph matching
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[13]
1: ( attributed relational
graph) ) (3)
a
G= (V, E, Rv, R&, Gv, Gr) (b
V= {vi1, v2, -5 viv IV
’ {vi, v K / Fig.2 Vector (a) and ARG (b) representations of the
14 sE=fer, e, oy e isosceles triangle typed junction
. e= (vi,vi), 1<i,j SIN, i #j,
vi vj , | El E 1
; Rv ; Re Tab.1 ARG template of the isosceles triangle typed
; Gv V. Ry ; Ge junction
5
E Re V= {vi, vy v3, Vs, ¥5, V6}
, E= {eivy, v2), ex{va, v3), e3lvz, w1, esSvg, v17, es{vy,
vs), eclvs, v2), e7€va, ve), eglvs, va), eglvg, v3) }
Ry= @
Re= {0}
, Gy= @
Ge= (0,,= 60, 0,= 120 , 0,,= 6F, 0,,= 180, 0, = I8,
0,,= 126, 0, = 120, 0, = 120°, 0, = 120°)
(v),
b4
(E) |4
3y (a)
(b)
’ R Fig.3 Vector (a) and DARG (b) representations of
v
’ ’ ’ the y typed triangle typed junction
RE‘ 2 2
, 6 . 2y
, Tab.2 ARG template of the y typed junction
’ 1 V= (v, va, v3, v4, v5, V6, V7, Vs, Vo, Vo, V11
) E= {eg(vs, ve), eo(ve,v7), ero(v7, vg), e(vs, v9), e3( vy,
vs), esvio, va), ennfvin, v7), envr, vin?, er{vs, v3),
e1vs, v12, e2lvy, v2), esfva, vo), eslvy, v“>}
1 Ry= @
Rg= (0]
) Gy= ®
’ Ge= (0.,= 180°, 0, = 150°, 0, = 18, 0,, = 15070, = 120",
1 o ) o
0,,= 120, 6, = 150, 0,,= 180, 6, = 187, 0, = 180",
2 y ee]: 150, 9”12: 150, 9(.13: 180°)
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Public line_att_anglevalue As Double ! s

End Structure

3.1
3.2
, , 2: (graph isomorphism)
_ G= (V, E, Rv, Ry, Gv, Gz) G =
’ S (V, E, Rv, R, Gv, Gt ) F:vo
, - v
(1) v €V, Gv(v)=Gi(f(v));
, , (2) e= (v1, ) €E
o , e=(f(n), f(v2)) €E, Ge(e= Gi(e);
“ ” « » , 6’: (Ul/,D2I)EE, e =
(f '(vr), f'(v1)) EE Gr(e) = Ge(€)
; @ ; g
, , 3
3: F: V'V G G

( subgraph isomorphism ) ,

L1 T ARG SsG f G S

Structure vertex_type ’
Public vertex_no As Integer/
Public vertex_oid As String ’

OID
Public vertex_fn As Long’

Public vertex_tn As Long’ U llman
[14],

End Structure
Ullman
3.1.2 % EH
Structure line_to_vertex_type
Public line_n As Integer/
Public qd_vertex_no As Integer’
Public qd_vertex_oid As String/
(010)) ’
Public zd_vertex_no As Integer, 5
Public zd_vertex_oid As String ’
olID 4
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Fig.9 Examples of recognized interchanges in test
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