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Dynamic Multi-Objective Immune Optimization Algorithm
Based on Prediction Strategy
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(Key Laboratory of Intelligent Perception and Image Understanding of Ministry of Education of China ,
Xidian University , Xi’an 710071)

Abstract  In this paper, a new dynamic multi-objective immune optimization algorithm based on
prediction strategy is proposed for solving dynamic multi-objective optimization problems effec-
tively. Firstly a similarity detection operation is used to detect the environment change. Then, a
new forecasting model, which is established by the non-dominated antibodies in previous optimum
locations, is adopted to generate the initial antibody population in order to improve the ability of
responding to the environment change. Moreover, an improved differential evolution crossover
operator based on two different selection strategies is introduced to speed the convergence of
algorithm. The proposed algorithm is validated on several benchmark testing problems, the
experimental result shows that the forecasting model based on the similarity detection operation
can improve the tracking ability and the improved differential crossover operation can enhance the

convergence.
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optimization algorithm based on prediction strategy is pro-
posed. In the proposed algorithm, firstly, when a change in
the objective space is detected, a modified forecasting model
based on the non-dominated antibodies in previous optimum
locations is used to construct a forecasting model and generate
the initial antibody population so as to improve the ability of
response to changing environment. A similarity detection
operator based on the population statistics information is used
to detect the variation of environment. Secondly, in the early
generation, it is difficult to form the forecasting model due to
little history information, and the initial solutions at generation
t can be generated by performing a Gaussian disturbance on
the Pareto optimal set of preceding generation; in the late
generation, the abundance history information can be used to
construct the forecasting model. Finally, in order to avoid
speed the convergence, an improved differential evolution
crossover with two selection strategies is proposed. Experi-
mental results show that the proposed algorithm has a good

ability to track dynamic changes.



