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Method to Automatically Generate PMSM Speed Control Model Using Reinforcement Learning
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Reinforcement learning (RL) is a machine learning method that makes it possible to automatically acquire an enhanced control strategy by
changing the behavior of the controlled object through trial and error. As it is important for motors in the industrial field to meet requirements for
torque and speed accuracy, the application of RL is considered to be an effective means of shortening the time required to change control models
that depend on individual driving conditions.

Toshiba Infrastructure Systems & Solutions Corporation has developed a method to automatically generate a speed control model using RL in
real time, using permanent magnet synchronous motors (PMSMs) as a case study. From the results of experiments using an actual PMSM together

with a motor that can simulate the load conditions of a compressor, we have confirmed that this RL-based speed controller makes it possible to

suppress speed ripples by 1.6% compared with the conventional method using proportional-integral (Pl) control.

1. EAHE

VR, HEDEEGEMon Ry MR 2, 7L
PEMECEE RGP EREINEZTFICEITZTL -2 A
V—EffE LT, ANLHAREEMO—>THLRLATEHS
s, RLIZ, BT@IZRTEIICEAH b 2E RO
flize L2EH ES, BB HOFEO—DE LTHEN T
5NTw3, RLIZ, MIbD&SIc“z—Y v b LB
B oSN, T—Y oy NIBREORERBHIL, Z
DO RAEFIATE 2 RET S, BB, SA0NATE
RS TH = RRBICEBRE L, ZofrEhicu 4 2%z 5
Zbo TOEI PO EMEIRT LT, ==Y
B4 I RBBIC IR L 72 W) e AT B 2 2 H LT, I,
RLIZEBEIEMZ 52 CHEHTHAH DA EH L3R,
W2 IR L L CfTE#22ET %, Cokoi, BREICHET
DS AR R AENELE LI Eh s, EHEEHEZEAD
JERp R TE s,

—7F, WEAVTILATFLA (M) 1F, H—Kr=a—F
FVOHEREIC AN, SRR PMSM O R 2o T
V3%, PMSMot:fEz + o sE 200l AP
ABHERBE D2V & 2 BEBR DR REZ % 18 L 72 I FH 3 o300

WZLEa— Vol 76 No. 6 (202145 118)

AIHNgE
o wwrE | G
| i I—vzvhk d RiE
|| BEmBDEE RL U | &hBRVEEE FEICHLT
| LR | | Be&SIEE | e Zik
e sEE | -
- Es - EEEER ||
V- mOLEFFR | RE-EE | T8 BEE TSR HOFR
1 L OREE e Y —TEUE LT — S E
””””””””””””””””” WA : BIZE B0 ICEE LI ESH DT

(a) ATHIBED 4R (b) RLO#E R E SR

1. RLEZDIBRHESR

RLIZEIEMZ 52 CHET 2 B0 MH 0 FEH L3 8 n0, Sz ERELL
TITEN 2T 5, EHBHIHRADIEAA, MffshTns,
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Inverter and controller for driving PMSM
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Block diagram of automatic speed regulator with PI control
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Block diagram of automatic speed regulator using RL method
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Comparison of RL sequences and update rate of g-axis current commands
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Rewards suitable for suppression of speed ripples
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Setup of PMSM speed control experiments
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Waveform data of speed, g-axis current, and immediate reward under
learning
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Waveform data using learned model and comparison of speed ripples
using RL and PI control
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