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Abstract—We propose Interactive Differential Evolution (IDE) based on paired comparisons for reducing user fatigue
and evaluate its convergence speed in comparison with Interactive Genetic Algorithms (IGA) and two tournament IGA's.
User interface and convergence performance are major key points for reducing Interactive Evolutionary Computation
(IEC) user fatigue. Unlike IGA and conventional IDE, users of the proposed IDE and tournament IGA do not need to
compare whole individuals with each other but rather only to compare pairs of individuals, which largely decreases user
fatigue. In this paper, we design a pseudo-IEC user for IEC simulation and evaluate the second key point, IEC
convergence performance, using IEC simulators and show that our proposed IDE converges significantly faster than IGA
and tournament IGA, i.e. our proposed method is superior to others from both user interface and convergence

performance points of view.
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Fig. 1 Differential Evolution algorithm
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Fig. 2 GUI of Interactive Differential Evolution and displayed a pair
of a target vector and a trial vector in a searching space.
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Fig. 3. 3D view of a 4D Gaussian Mixture Model used in our
experiments.
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Fig. 4. Sign test for DE and interactive DE (IDE); blue dots mean
that DE (or IDE) is significantly better than any other three
algorithms (p < 0.01), and the red dots mean that DE (or IDE) is
significantly poorer than at least one of others (p < 0.01). Left axis
shows experimental conditions with different population sizes and
task dimensions, and marked four conditions are of IDE with 16
population size that is a practical condition.
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Fig. 5. EC Task is 3-D Gaussian Mixture Model (16 individuals).
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Fig. 6. EC Task is 5-D Gaussian Mixture Model (16 individuals).
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Fig. 7. EC Task is 7-D Gaussian Mixture Model (16 individuals).
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Fig. 8. EC Task is 10-D Gaussian Mixture Model (16 individuals).
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Fig. 9. EC Task is 3-D Gaussian Mixture Model (128 individuals).

Best Fitness

N
o

N

=
)

N

o
o

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97

Fig. 10. EC Task is 5-D Gaussian Mixture Model (128 individuals).
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Fig. 11. EC Task is 7-D Gaussian Mixture Model (128 individuals).

Best Fitness

35

a //;
z P
s P

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97

Fig. 12. EC Task is 10-D Gaussian Mixture Model (128 individuals).
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Fig. 13. IEC Task is 3-D Gaussian Mixture Model (16 individuals). Fig. 17. IEC Task is 3-D Gaussian Mixture Model (128 individuals).
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Fig. 14. IEC Task is 5-D Gaussian Mixture Model (16 individuals). Fig. 18. IEC Task is 5-D Gaussian Mixture Model (128 individuals).
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Fig. 15. IEC Task is 7-D Gaussian Mixture Model (16 individuals). Fig. 19. IEC Task is 7-D Gaussian Mixture Model (128 individuals).
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Fig. 16. IEC Task is 10-D Gaussian Mixture Model (16 individuals). Fig. 20. IEC Task is 10-D Gaussian Mixture Model (128 individuals).
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