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[ SetAu,y, Tand U

Reset the voltages applied to all phase shifters v,

!

Calculate J[u) —

:

Generate random disturbance voltage Au,

Applied voltages u+Au, and calculate Ju+Au)

i=i+1
Applied voltages u~Au, and calculate Jju~-Au)

Calculate AJ

Update voltages v,

Au: disturbance voltage No
y: learning rate
T: set iterations

U: object matrix Yes
- current iterations
J: evaluation function End
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Algorithm Numbers of update NG N=10 Na16 Nu32
GA M=T 1048 B046.67 39732 171200
PSO M=T 1024 S92 31056 116145

SPGD =T 297.9 1092.6 47526 18053.1
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