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Abstract

An improved dragonfly algorithm (IDA) was proposed to overcome the disadvantages of the stan-
dard dragonfly algorithm, such as slow convergence rate and easy to be trapped in local solutions.
In order to improve the ability of balancing exploration and exploitation, IDA algorithm proposes
two kinds of nonlinear function that can dynamically adjust the convergence factors of the align-
ment weight and cohesion weight. Grey Wolf mechanism has good performance in exploitation
and rate of convergence. In order to improve the convergence accuracy and speed of the dragonfly
algorithm, the grey Wolf mechanism was incorporated into the dragonfly algorithm. In the late
iteration of the algorithm, the diversity of the population decreases, which makes the algorithm
easy to fall into the local solution. The lowliest place elimination series is introduced to improve
the diversity of the population and make the algorithm jump out of the local solution. The im-
proved algorithm is simulated with six complex functions and compared with the other three al-
gorithms. The results show that the convergence accuracy, convergence speed and stability of IDA
algorithm are better than the other three algorithms.
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Table 2. Test data of each algorithm
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GDA 9.701e-23 2.758e—21 5.106e—21
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Figure 1. Average convergence curves under different test functions. (a) Average convergence curve of TF1 test function; (b)
Average convergence curve of TF2 test function; (c) Average convergence curve of TF3 test function; (d) Average conver-
gence curve of TF4 test function; (e) Average convergence curve of TF5 test function; (f) Average convergence curve of
TF6 test function
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