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Abstract

Artificial neural networks(ANNS) is the popular and promising area of artificial intel-
ligence research. it has many learning methods and a variety of network architectures
and it can be connected with different computational capabilities to produce neural
networks. ANN is a purely computational model based on the human brain’s orga-
nizational structure. In the past few years, the research of ANNs has made great
progress, and successfully solved many modern computer practical problems in the
fields of automatic control, intelligent robot, biology, economics, and pattern recog-
nition and prediction estimation. Basically, ANNs always show good intelligence.
Prediction is one of the main applications of ANN. We know that ANN’s traditional
prediction method has excellent classification and pattern recognition ability. Some
special features make ANN a better predictive tool. Distinctive features also make
predictions valuable and attractive. However, due to the high volatility, irregular
motions and non-stationarity of the travel time series, traditional methods often suf-
fer from prediction accuracy problems. In this study, with the rapid development
of international tourism, it has become a growing industries with very fast speed in
this world. Therefore, the prediction of tourism demand has been a challenge to
the international tourism market. A new single dendritic neuron model (SDNM) is
proposed to perform tourism demand forecasting. First, we use phase space recon-
struction to analyze the characteristics of tourism and reconstruct the time series
into appropriate phase space points. The maximum Lyapunov exponent is then used

to identify the chaotic properties of the time series used to determine the prediction



limit. Finally, we use SDNM for short-term forecasting. The experimental results of
monthly foreign tourists arriving in Japan show that the proposed SDNM model is
more efficient and accurate than other neural networks including multilayer percep-
trons, neuro-fuzzy inference systems, Elman networks and haploid neurons. On the
other hand, multi-objective processing using -Doher differential evolution based on
adaptive mutation will be described. Differential evolution (DE) is a well-known and
robust population-based stochastic real parameter optimization algorithm in continu-
ous space. DE has recently been shown to be superior to several well-known stochastic
optimization methods in solving multi-objective problems. However, its performance
is still limited in finding a uniform distribution and approaching the optimal Pareto
front. To mitigate this limitation and reduce the computational cost, an adaptive
mutation operator is introduced to avoid premature convergence by adaptively ad-
justing the mutation scale factor F and using the -dominance strategy to update the
archives that store non-dominated solutions. Experiments based on five widely used
multi-objective functions were performed. The simulation results demonstrate the
effectiveness of our proposed approach in solving the Pareto frontier convergence and
diversity aspects. The organizational structure of this paper is as follows. In Chap-
ter 1, we give a brief description of ANNs for prediction. Chapter 2 describes some
evolutionary computation (EC), such as Genetic Algorithm (GA), Differential Evo-
lution (DE) algorithm and Particle Swarm Optimization (PSO) algorithm. Chapter
4 discusses the performance of SDNM in prediction. The adaptive mutation operator
based on the multi-objective DE algorithm is reported in Chapter 5. Finally, the

conclusions and future research will be discussed in Chapter 6.
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