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Fig. 9 The actual and simulated patterns of urban development in Zengcheng in
1988, 1993 and 2002
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Tab. 1 Simulation accuracies of the case—based CA for the Pearl River Delta

1988 -19934 1993-20024F
AR I BRI bi1Es R AT BT KR
S B AR 7 b 476678 58315 0.89 432997 65273 0.87
SRk T b 31953 71454 0.69 48513 91616 0.65
SURERE 0.86 0.82
Kappaz 0.53 0.51

R2 ROEEHTEINSHTH D EEMEE

Tab. 2 Simulation accuracies of the case—based CA for four cites

J X il R5E L
1988-19934F 0.833 0.872 0.845 0.881
1993-20024F 0.812 0.842 0.797 0.848

% 3 Logistic B3 77 & B35 &

Tab. 3 Simulation accuracies of the logistic rule—based CA for the Pearl River Delta

1988 -19934F 1993-20024F
R T P ARG 17 P b g RS e AR K
S B AR 117 b 461699 73294 0.86 416056 82214 0.84
S Bk Tl FH b 50462 52944 0.51 76651 63478 0.45
SRS 0.81 0.75
Kappaz 0.34 0.28
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Case—based Cellular Automaton for Simulating Urban
Development in a Large Complex Region

LI Xia, LIU Xiaoping
(School of Geography and Planning, Sun Yat—sen University, Guangzhou 510275, China)

Abstract: The essential part of geographical cellular automata (CA) is to provide appropriate
transition rules so that realistic patterns can be simulated. Transition rules can be defined by a
variety of methods, such as multicriteria evaluation (MCE), logistic regression, neural
networks, and data mining. The solicitation of concrete knowledge (transition rules) is often
difficult for many applications. There are problems in representing complex relationships by
using detailed rules. This study demonstrates that the case-based approach can avoid the
problems of the rule-based approach in defining CA. The proposed method is based on the
case-based reasoning techniques, which don't require the procedure of soliciting explicit
transition rules. The knowledge for determining the state conversion of CA is inexplicitly
embedded in discrete cases. The lazy-learning technology can be used to represent complex
relationships more effectively than detailed equations or explicit transition rules.

This paper presents an extended cellular automaton in which transition rules are
represented by using case-based reasoning (CBR) techniques. The common k-NN algorithm of
CBR has been modified to incorporate the location factor to reflect the spatial variation of
transition rules. Multi-temporal remote sensing images are used to obtain the adaptation
knowledge in the temporal dimension. This model has been applied to the simulation of urban
development in the Pearl River Delta which has a hierarchy of cities. Comparison indicates
that this model can produce more plausible results than rule-based CA in simulating large
complex regions.

Key words: cellular automata; case-based; k-NN; dynamic transition rules



