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Adaptive calculation of evolutionary operator probabilities

and its application on navigation of mobile robots
LI Mei-yi, CAI Zi-xing
(College of Information Science & Engineering, Central South University , Changsha Hunan 410083, China)

Abstract: A formula was analyzed and summarized for the adaptive calculation of probabilities by performance estimations
of performance-index (set) in evolutionary algorithms. The adaptive calculating methods of evolutionary operator probabilities
according to Hamming distance or combination of Hamming distance and fitness are proposed. It also proves that the evolutionary
operator probabilities for global search operator are inverse proportions of performance estimations of performance-index (set),
and the probabilities for local search operator are the other way round. Finally, with the evolutionary navigator of mobile robots,
simulation experiments are performed,and their results proves that the new methods could improve the performance of evolution-
ary algorithm.
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1 3|5 (Introduction)
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2 HEMHUBRERENE-HELR
(Formulae for adaptive calculations of evolu-
tionary operator probabilities)
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3 BEMH#LRERERRENY R (Extend-

ing the methods for adaptive calculations of

evolutionary operator probabilities)

AP YRR DB R R A RE RS iR
HERBIE IR 2 — RT3 BRAC L R RS, i HoAth
WAL F BT Y B 38 IR I B T RS
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3 ( Adaptive mutation probabilities calculated by
Hamming instance and fitness)
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3.2 RMERFNEFHEIEMERIEMRE (Adap-
tive probabilities of evolutionary operators explor-
ing locally)
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( Evolutionary navigator of mobile robot

based on evolutionary algorithm)
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4.1 MEHIFRELF % (Encoding method of individuals)
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4.3 #4E F (Evolutionary operators)
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Fig. 1 Other evolutionary operators
5 HUSMHPBEENEERZHEAZR
5L 38 {5 & ( Adaptive calculations of evolu-
tionary operator probabilities in evolutionary
navigator and experiment emulation)
5.1 #UEFRBERBEMEITERZ(Com-
putation method of adaptive probabilities for evo-
lutionary operators)

AT HBEIFTE, S AT EREERES

100 RO EETE Y, DLA8 A B4R x € [0,99],y
€ [0,99], WLV SEMAN, BT SE «
A

HIEXG)HBEEFET 1 MAEENT RHEE,
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d(X,Y) =

ST((

=1

X, = fki)z + (y; - yki)z) +10(m - n).
(8)
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5.2 #HELSMBEZER LR {HHES 5 (Evolutionary

navigator algorithm and its experiment emulation
and analysis)
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Fig. 2 Evdutionary navigator algorithm
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Fig. 3 Global near-optimum and non-global
near-optimum path sketch map

6 %51t (Conclusion)
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