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Fig. 1 CA Model Based on Biogeography-Based Optimization
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Tab. 2 Parameter Identification of Space Factors
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Fig.5 Convergence Curve of Intelligent Algorithms
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Fig. 6 Comparison of Urban Expansion Simulation in Jiangxia District of 2007 and 2011
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Abstract: A new method is presented in this paper using biogeography-based optimization to calibrate
urban expansion cellular automata (CA). Determining the transition rules and corresponding parame-
ters is the key to a CA model. Biogeography-based optimization (BBO), is a new intelligent bionic op-
timization algorithm, solving problems by simulating the distribution, migration, and extinction of bi-
ological species. In this paper, a BBO algorithm is used to obtain transition rules and parameter val-
ues, and construct a BBO-CA model to simulate urban expansion. Compared with particle swarm opti-
mization (PSO), the ant colony algorithm (ACQO), genetic algorithm (GA), and logistic regression
(LR), the BBO algorithm can effectively and quickly yield optimal and reasonable parameters. BBO
performs effectively in terms of convergence and stability, with greater accuracy for urban cells and
visual spatial layouts of simulation results. This paper illustrates the novel capabilities of the BBO al-
gorithm for acquisition of variable parameters for urban cellular automata and has potential for simula-
tions of other urban geographic phenomena.
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