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Study on multi-objective optimization of SRM based on FOA
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Abstract: The traditional multi-objective optimization algorithms are complex with too many regulation parameters and large amount of
calculation, and they are easily trapped in the local optimal solution. Aiming at the problem above, a novel optimization method based on
fruit fly optimization algorithm( FOA) is proposed in the paper. The switched reluctance motor (SRM) is then modeled by exireme
learning machine algorithm, and optimized by FOA. Finally, the proposed algorithm is verified by various simulations, and the
comparative analysis with traditional PSO are carried out. It is demonstrated that better optimization results of torque ripple and efficiency
are achieved by the proposed algorithm, and it has fewer regulation parameters, faster convergence speed and avoidance of local optimal
solution. Therefore, the proposed algorithm has better application value in the optimization of SRM.
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Fig. 1 Polar arc relation triangle of stator and rotor
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Fig.2 Torque static characteristics of SRM
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Fig. 6 Comparison of FOA and PSO objective function curves

1: Initialization NP , 7', randValue ;

2: Random initialization the position of population(X_axis , ¥_axis);
3: X=X, _axis+rand Value; X, =X, _axis+rand Value ;

4:Y, =Y, _axis+rand Value; Y, =Y, axis+rand Value;

50D, =(X2+Y )50, =(X3+Y 2 )
6:8.=1/D, ;B =1/D,;

7:n,=ELM([S,,, S, 1), 6,=ELM([S, , S, 1), s, =ELM([S, , S, ]);
8: Smell = fitness([#,, d,, s ]);

9: [bestSmell , bestindex] = min(Smell);

10: Smellbest=bestSmell,

11: X, _axis= X (bestIndex) , X, axis = X, (bestindex)

12:Y, _axis=Y (bestindex) , Y, axis=Y,(bestindex)

13: Whilet <7

14: X, =X, _axis+randValue ; X, =X, axis+randValue ;
15:Y, =Y, axistrandValue ; Y,=Y, axis+randValue ;

16: D, = (X, +Y,); D, =X, +Y,):

17: B =D, ;B =1/D,;

18: n, =ELM([S, , S, 1), 6,=ELM([S,. S, 1), s,=ELM([S, . S,,);
19: Smell = fitness([#,, d,, s])

20: [bestSmell , bestIndex] = min(Smell),

21: if bestSmell < Smellbest

22:  Smellbest = bestSmell

23: X, _axis=X, (bestindex) , X, _axis=X, (bestIndex),

24: Y, _axis=Y (bestindex) , Y, axis=Y,(bestIndex),
25: end if

26: i=itl;

27: endWhile

K7 FOA fifbiife
Fig.7 FOA optimization procedure
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