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TABLE IV TABLE IX
CONTROL PARAMETERS OFBSA STATISTIC SIMULATION RESULTS
Parameter Description Value W CPU time(s)
Number of population 30 Method: et
n - - - - ethods standard standard
Ncax Maximum tl.mes of iteration 20 average deviation average deviation
M _ Mix rate 0.9 ABSA 14771 6.7x10° 1.92 0.13
F Amplitude control factor 1 BSA 1.4780 45%10° 155 0.11
PSO 1.4782 4.7x107 2.76 0.93
TABLE V ABC 1.4787 7.4x10™ 3.61 0.24
CONTROL PARAMETERS OFABSA DE 1.4794 5.4x10° 224 0.18
Parameter Description ' Value TABLE X
m Number of population 30
Neyo Maximum times of iteration 20 BESTSOLUTIONS OFABSA, BSA, PSO, ABCAND DE
M Mix rate [0, 1] CPU
F Amplitude control factor [0, 1] W d, d I .
total ]V, time
(m) (m) (m) ©)
TABLE VI ABSA 1.4769  0.0004 0.14 0.9 70358  1.86
CONTROL PARAMETERS OFPSO e-3
BSA 1.4777  0.0004 0'135 0.8 70360 1.48
Parameter Description Value c
m Number of particles 30 PSO 14774 0.0004 (L' 134 0.9 70350 2.64
Nc,ax Maximum times of iteration 20 014
¢ Self best factor 2 ABC 1.4782  0.0004 e.-3 0.8 70344 345
) Global best factor 2 0.13
DE 1.4791  0.0004 e'_3 0.9 70254 2.12
TABLE VII
CONTROL PARAMETERS OFABC « 10"
9 . . . ; ; ; : , ,
¥
Parameter Description Value sl 1 “m%m ABSA||
- ! BSA
m Number of particles 30 A e PSO ||
Ncm ax Maximum times of iteration 20 '.| ---0-+- ABC
n Number of food sources 15 6r |‘.| be
/ Food sources trials limit 5 % 5r 0:!‘?_ " b
Boab A .
o iR
TABLE VIII I 1
CONTROL PARAMETERS OFDE ol ‘\ |
Parameter Description Value r ?I—Q"%\ 1
m Number of particles 30 o) EEE SR 0~ P S SF SN Y S SP S S S S SRP P
NCax Maximum times of iteration 20 0 2 N ° 8 ner;?ion L
F Differential weight 0.7
CR Crossover probability 0.9 Fig. 3. Evolutionary process cgrarison of ABSA, BSA, PSO, ABC, and

DE (Nc = 20).

which are shown in Tables VIBVIII. The population size andre well capable of obtainingn appreciable approximation
maximum number of iterations of the comparison EAs af the global optimum. When the results are examined,
set equal to those of BSA and ABSA. ABSA and PSO are statistically identical, and ABSA has pro-
Comparison of the simulation results between the ABS®ded statistically better solutions than the other comparison
and the basic BSA is illustrated in Tables IX and X. Thalgorithms. In addition, we can conclude that the optimal value
statistic result of 50 trials is presented in Table IX. Table Xf ABSA is slightly better than the other algorithms. The
shows the best solutions of the BSA and other three EAs. simulation results also demonstrate that BSA is very likely
From Table IX, we can conclude that the average value atal trap in local optima. Moreover, an examination of the
stability of ABSA are slightly better than PSO, ABC, and DEdata obtained from the tests shows that ABSA is generally
Among the bve, BSA has the lowest standard deviation valdaster than most of the comparison algorithms. As a result,
and ABSA is very close to it. PSO, ABC, and DE are not likeh ABSA, which can reliably Pnd a solution close enough to
to precisely bnd the optimal solution. As a result, ABSAgptimum, is a feasible approach to the optimization problem
which can reliably Pnd solutions close enough to optimurof IM.
is a feasible approach to solve the IM optimization problem. Fig. 3 shows the evolution curves of all the above
The brst row in Table X presents the global optimuralgorithms. It can be observed that, using the adaptive strategy,
obtained by these comparison algorithms. All the algorithntie iterations for convergence can be reduced greatly, and the
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TABLE XI

SIMULATION RESULTS FOR ABRUSHLESS
DC WHEEL MOTOROPTIMIZATION

Efficiency CPU time(s)
Methods — —
average | standard deviation | average | standard deviation
PSO 94.94% 4.7x107 3.06 0.93
ABC 95.26% 5.4x107 3.87 0.44
DE 95.24% 6.4x10™ 2.86 0.34
ABSA | 95.32% 4.7x107° 3.81 0.51
TABLE XII

BESTSOLUTIONS OFPSO, ABC, DEAND ABSA FOR
A BRUSHLESSDC WHEEL MOTOROPTIMIZATION

D, B, 6 B. B C.PU

n(%) 2 time

(mm) (T)  (A/mm) (M (T )

PSO 95.18 1500 1.8 2.0 0.572 1.6 5.91
ABC 9528 2013 1.8 2.070 0.648 0.876 3.73
DE 9524 2013 1.8 2068 0.648 0.881 2.54
ABSA 9532 2013 1.8 2.057 0.649 0.884 3.71
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