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A comparative study of various meta-heuristic techniques

applied to the multilevel thresholding problem
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5. Conclusion

In this paper, three new multilevel thresholding techniques
based on DE, ACO and TS were proposed in order to determine
directly the values of thresholds. Furthermore, we considered
three other meta-heuristic algorithms for solving the multilevel
thresholding problem, namely GA, PSO and SA.

These six meta-heuristic algorithms were then compared by
testing them on various images. We have found that all algorithms

are comparable in term of solution quality when the threshold
number is small, i.e. less than or equal to 2. While this number
increases, the GA, PSO and DE provide better results than ACO, SA
and TS with a little advantage to the DE.

In term of execution time, the GA, PSO and DE are most
efficient than other algorithms with a great speed for the PSO.

Finally, it turned out that, in the multilevel thresholding
framework, the PSO is superior compared to other meta-heuristics
both respect to precision, as well as robustness of the results and
runtime.
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