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Abstract
The problem of solving the nonlinear equations in the range-free localization algo-
rithm has been transformed into an optimal solution problem. Meta-heuristic optimiza-
tion method has been widely adopted to tackle above issues. How to choose the best 
localization fitness function for a specific target is a key factor in determining whether 
the localization algorithm is accurate or not. However, so far there is no literature to 
investigate the effect of fitness function on rang-free localization algorithm. Firstly, 
this study comprehensively reviews and classifies the frequently-used localization fit-
ness function in range-free localization scheme. Next, multiple experiments are carried 
out for each typical localization fitness function. The experimental results are analyzed 
in terms of accuracy and stability. Besides, the advantage and disadvantage of each 
localization fitness function are also given. Finally, an advanced localization fitness 
function is proposed based on the above experimental results, which will provide a 
guide and reference for selection and improvement of the fitness function in range-free 
localization algorithm.
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