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Motivation 

 The satellite module layout problem (SMLP) is not only an NP-
hard problem in mathematics but also a complex engineering 
system problem in engineering. 

 In recent years, although some layout design algorithms (Zhang 
et al., 2008; Wang and Teng, 2009; Teng et al., 2010) for solving 
SMLP have been proposed, their efficiency still needs to be 
improved. 
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Method 
 We first converted the problem into an unconstrained optimization 

problem by the quasi-physical strategy and the penalty function 
method.  

 To avoid the energy landscape paving (ELP) method becoming 
trapped in the narrow and deep valleys of the energy landscape, a 
new update mechanism was put forward for the histogram function 
in the ELP method.  

 By incorporating the gradient method (GM) with local search and  
some heuristic layout updating strategies into the improved ELP 
method, a new global search method for SMLP, nELP, was 
proposed. 
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Major results (I) 
We tested two instances from Zhang et al. (2008). For the 

moment of inertia, overlap, centroid position error, and inertia 
angle error, the average and best results obtained by nELP 
were equal or superior to those obtained by algorithms in the 
literature. 
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Major results (II) 
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Summary 
 By incorporating the gradient method with local search into the 

improved ELP method, a new global search optimization 
method, nELP, is proposed for SMLP. 

 Numerical results illustrate that the nELP algorithm is a 
promising method for SMLP. 

 It is easy to see from the construction process of nELP that 
combining a stochastic algorithm, a local search method, and 
some heuristic strategies could be an effective way to design a 
high-performance algorithm in a certain field. 
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