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Abstract. The naïve tabu search (NTS) has been enhanced with two adaptive 
mechanisms namely back-tracking and adaptive search radius. The proposed 
search is called adaptive tabu search (ATS). The paper provides convergence 
and performance analyses of the ATS. 

1   Introduction 

The tabu search (TS) method was proposed in 1986 by Glover to solve combinatorial 
optimization problems [1]. Two principles of the TS method are the neighborhood 
search approach and the tabu list (TL), respectively. The method is often applied in 
the simplest form referred to as naïve tabu search (NTS) that is usually trapped by 
local solutions. The method has found a variety of applications such as [2-7] although 
a dead-lock by a local solution can occur.  

We propose an enhanced version of the NTS that composes of two mechanisms: 
namely back-tracking, and adaptive search radius mechanisms. Moreover, the  method 
possesses a random movement of solution findings in the preset neighborhood. These 
additional features have made the method more efficient and powerful. The search 
method has been named the adaptive tabu search (ATS) and successfully applied to 
identify linear and nonlinear system models [8].  

The convergence analysis of the conventional TS method has been proved [9,10]. 
The proofs were based on the deterministic recency and frequency approaches. In this 
paper, a new proof is provided for the ATS method to ensure its convergence. In addi-
tion, the performance evaluation was conducted through many-thousand search trials 
on three nonlinear mathematical functions. These are the unsymmetrical trigonometric 
sum, one of Bohachevsky’s functions, and the circle function. This paper reports the 
finite convergence analysis, and the performance evaluation of the ATS.   

2   Convergence of the ATS  

2.1   Definitions 

Definition 1. Let Ω be a finite search space having n members (n < ∞ ). 
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