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Motivation 
1. Multi-expert weight considers only subjective weights, leading 
to poor objectivity. The traditional combination weighting (CW) 
does not consider the uncertainty of combination coefficients. 

2. The CW model is nonlinear and contains an equality 
constraint, which makes it difficult to solve.  

3. Existing weight evaluation approaches are not applicable to 
the problem with the weight only. 
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Main idea 
1. We propose a CW model based on iMOEA/D-DE. 

2. We propose a multiobjective optimization model of CW 
based on improved game theory while considering the 
uncertainty of combination coefficients. 

3. An adaptive mutation constant and crossover probability 
constant with self-learning ability are proposed to improve the 
robustness of MOEA/D-DE. 

4. A new weight evaluation approach based on relative 
entropy is presented. 
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Method 
A CW model based on improved game theory (GT) is 

The uncertainty of CW is 

The equality constraint can be expressed as 

The three-objective optimization model of CW is  
formulated as 

. 

. 

. 
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Method 
A parameter adaptive strategy 
with self-learning ability is 
proposed: 

The new weight evaluation approach can be obtained as follows: 

. 

. 
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Major results 

Front In
form

 Technol E
lectro

n Eng



Major results (Cont’d) 
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Major results (Cont’d) 
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Conclusions 
1. The multiobjective optimization model of CW based on 
improved GT is presented to overcome the drawback of poor 
objectivity of the multi-expert weight. The uncertainty of CW is 
also considered. 
2. The iMOEA/D-DE algorithm is presented. First, the improved 
mutation operation is introduced to improve the convergence 
rate of the algorithm. Second, an adaptive strategy with self-
learning ability is described to overcome the shortcomings that 
F and CR in classical DE algorithms are constant values and 
that they cannot adapt to the multiobjective optimization model 
with nonlinearity and equality constraint. The adaptive strategy 
with self-learning ability depends on the changes of the fitness 
value within five generations. 
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Conclusions (Cont’d) 
3. A new weight evaluation approach based on relative entropy 
is presented to evaluate the rationality of CW. 

4. Experiments are carried out on test instances, on the CW 
model in the evaluation approach of the integrated navigation 
system, and on the new weight evaluation approach. Results 
show that the proposed algorithm has excellent performance in 
certain aspects, as well as good distribution and convergence 
performance. Front In
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