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Table 1 The classification results of UCI datasets under different algorithms (%)
Blnte ABC (1) ABC (2) ABC (3) b AmyE| PR SVM Ada-Boost
Iris 97.33 97.33 98.00 96.60 97.33 96.67 95.33
B-C-W 96.93 96.34 97.51 96.93 95.75 96.93 95.60
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Table 2 The classification rules of Iris dataset

251 #HRKJE (em) R (cm) AL (em) AL Pi(%) Prove(%)
virginic 4.791~7.900 2.105~4.400 3.463~6.900 1.617~2.500 94.95 30.667
virginic 5.474~7.928 2.132~3.470 4.177~6.610 1.076~1.688 100 2.667
versicolor 4.863~7.301 2.000~3.463 1.723~5.322 0.100~1.733 97.50 32.667
versicolor 5.175~6.077 1.786~3.420 4.520~4.908 1.733~2.025 100 0.667
setosa 2.444~8.692 0~6.608 0~2.062 0.100~2.500 100 33.333
a b c
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Fig. 1 Simulation results of CA-ABC (1) mode
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Table 3 The classification results of land use change of New Castle County

B ABC (1) ABC (2) ABC (3) i AmyE A TS SVM Ada-Boost
PCP A% (%) 78.53 76.85 78.23 77.62 79.85 7175 77.00
Kappa 2% 0.5693 0.5354 0.5632 0.5527 0.5967 0.5549 0.5396
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Fig.2 The results of ABC (1) model under

different parameters
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Urban Land Use Change Modelling Based on Artificial Bee Colony Algorithm

Zhang Xinxin, Luan Haijun, Hua Lizhong

(College of Computer and Information Engineering, Xiamen University of Technology, Xiamen 361024, Fujian, China)

Abstract: This article applied artificial bee colony (ABC) algorithm to modelling the urban land use
change. The principle of ABC algorithm is to discover the optimum nectar source by imitating bees’ be-
havior of gathering honey. Hence, ABC is a new kind of optimization algorithm same as genetic algorithm,
neural network, which have been wildly implemented in the modelling of land use cover/change (LUCC).
This study focus on the implementation at three aspects: 1) Land use transition rules: In order to analyzes
the effects between land use dynamic and its driving forces, we defined the format of land use transition
rules, which are composed of land use type, the fitness function, the cover percentage and the correspond-
ing upper and lower values of each factor. Therefore these transition rules, which are obtained via automat-
ic searching from samples, are able to demonstrate the relationship between land use dynamic and driving
forces in the form of “IF--*THEN”. 2) Fitness functions: In order to eliminate the distractions caused by
imbalanced samples, we chose three different fitness functions to evaluate the classification results. These
functions, including the G-mean function, the F-measure function and the Percentage of Correct Predicted
(PCP), are well suit to various requirements such as sensitivity preferred rather than the overall accuracy.
3) Performance testing: two experimentations, which are based on UCI datasets and reality land use
change of New Castle County between 1984 and 2002, were provided. The classification results were also
compared with logistic regression, neural network, SVM and Ada-boost algorithms. According to the UCI
datasets, the ABC which adopt the PCP as fitness function has acquired the best overall accuracy. They
were 98.00% for Iris and 97.51% for Breast-Cancer-W. On contrary, from the results of New Castle Coun-
ty datasets, the ABC using G-mean instead of PCP as fitness function has obtain better results, which were
78.53% of overall accuracy and 0.569 3 of Kappa coefficient. These differences indicates that the G-mean
function are more suitable for imbalanced samples. In addition, we also provided a discussion about the op-
timal parameter selection problem of ABC. In this article, when the number of bee was 100, the maximum
of integration time was 500 and the limitation of unimproved-times was 50, the ABCs had achieved the
best performance. In conclusion, the comparison of two cases shows that the overall accuracy and Kappa
coefficient of ABC algorithms are comparable to the other algorithms. Hence, the ABC algorithm is appro-
priate for the modeling of urban land use change.

Key words: artificial bee colony; land use change modeling; driving forces



