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Fig.1 Recognition of multi-hierarchical characteristic

points and segmenting of a contour
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Fig.2 Multi-hierarchical arc structure of contour
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Fig.3 The matching procedure of characteristic

points on first-level of the tree
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Fig.4 Refining one to two matching relation of characteristic

points according to shape character
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Fig.5 Multi-hierarchical characteristic points of correspondence

contour and their matching results
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Fig.6 The open contour is processed into close curve

through mirroring with the axis of symmetry including

starting and ending points
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Fig.7 The procedure of interval contour being created

2 SEIGANHS

ASAE ] CHFEFE 5 7 ArcEngine9.3 P55
SEILT DR # AR B RS, e — s X ) 2 4
SR (1:5 000 1121 000) | A48 e 42 Bt , A
Fh 75 BLG AR 2 IR IRFAIE A, it 203
2555 B A T AP A Bl A S0 [ 44 R E A DT
Bk, 24300 B 1 Ll )UK AR ARG F BRI 2117 b
B RAHIE N 4 e KT . BRI Sadh i —E Xk 1
21000 %5 2 B, P 8a~d A AEA SRR AL N M1



336 i H

B =2 344

5000 £ 1:1 000 1 [a] RUBEI 56 2RIk . BT %
SRR IR S50 HH RN 10 AN S B
JE£ 1 55 R 2 5 T SRR RFAIE A L% [R) 44 RpAiE T I i
T I T, 5 SCRRIS TR (1 5 72 BITRE IS T8R4 706 B
(R D, N1 AT A SRR TG 18 2 (ERFAE 1
PRI R E 53 UG T TG A ) 45 B (221 SCHR[ S
FEAE PRI, IRV (R , AR BT RE 1D B [ A 3C
BR[STHE AL AR ) 42%, FESTIL R 20 A AR
T K8 BRI A - v 1) R B T 55 e
LR R BT, AR fy s F

K1 AERUHE SR 5 UL B Fr e a5 SCRRLS]
R TE] BRI 50 B (AT - ms)
Table 1 Contrast of cost time of detecting characteristic points
and matching characteristic points based on the models

proposed by this study and reference [5] (unit: ms)
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Fig.8 Continual-scale representations of contours based

on morphing technique
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The Continual Scale Representation Model for Contour Based
on Morphing Technique

LIU Peng-cheng, GONG Chong-ya,TAO Jian-bin, ZHAO Xiao-xue

(College of Urban and Environmental Science, Central China Normal University, Wuhan, Hubei 430079,China)

Abstract: A new Morphing technique for two contours is proposed based on characteristic points matching.
This problem occurs frequently during continuous zooming in interactive maps.

For corresponding contours at two different key scale maps, firstly, two multi-way trees of characteristic
points of these two contours are built, in which the characteristic points on top hierarchy are identified by build-
ing convexes of points, which are located on contours and other subordinate characteristic points of tree are de-
tected by using Douglas-Peucker algorithm between two corresponding arcs. So using the method, the similari-
ty of the whole shape of geographic feature at different scales is not only considered, but the influence of ex-
treme points of the curve on curve taken into account as well. Secondly, the different hierarchy characteristic
points matching are researched. For each first-level characteristic points of small key scale contour, the most
neighboring first-level characteristic points of which on large scale contour are regarded as their candidate cor-
responding points. Next, the ultimate matching relationship of first-level characteristic points will be estab-
lished by setting neighboring distance threshold and arcs’ shape analysis. For the following-level characteristic
points, the matching relationship will be built from higher- to lower-level characteristic points based on dis-
tance proximity. Thirdly, the new contour of arbitrary interval scale between the two key scales is acquired us-
ing Morphing technique. The mapping line of any point between two continuing characteristic points on large
scale contour is built up from the large to small key scale contour according to the distance proportion of the
two characteristic points. Then according to the representative scale, some new points can be interpolated on
mapping lines and these points can be combined into a new representative scale contour. So in arbitrary scale
contour representation can be obtained based on morphing technique. The key point of Morphing technique is
recognition of characteristic points and matching relationship of characteristic points. The paper have com-
pared the cost of time in the model provided by this article with that in the algorithm proposed by literature[5].
The conclusion is that the cost of time of the former model is less than that of the latter algorithm. Experiment
results show the model based on multi-hierarchical characteristic points is helpful trial of continual-scale repre-
sentation of contour in the network environment and can effectively sustain topological relationship between

contours.

Key words: morphing; map continual-scale representations; corresponding characteristic points



