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In this study, a large number of motors with various power, torque, and
speed ratings were created in simulation, and combinations of control parameters that are considered
optimal for these motors were prepared. A neural network (ANN) was constructed to automatically
adjust these optimal control parameters. As a result, an ANN capable of outputting control
parameters appropriate for the input data representing unknown motor ratings was constructed.
Furthermore, the obtained control parameter combinations were input to a simulator that can

reproduce actual motor drive, and it was confirmed that the motor can be driven by position
sensor-less control.
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Fig. 4. Configuration of ANN in order to auto tuning.
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Fig. 5. PMSM specification map using learning ANN.

4 — 3. FEBRIZ L DMGE
ANIZEDNTGA—FHEF 2 —=0 T OF%E, &4 L AFNC T D flEsR® s — 7
VAERAWTHRIELTZ, $35F LICRYEGR L2 o L AEHEREA~OUY R 2 BEL., F
B2\ o L AR EE I S EEEALAR £ A~ O B 0 BRI A R, ARBFSECTlE. M,,=20
DY T —H O PUSM OB PEHIE, & o5 L AFE, BB EIAED D A8 7548 JE I EU S Uz
B AR NT A —F L REMWHR T — 2 B HE T — 2 L LT AN 2EEEE5, K50, 20
B> 7w PUSM DFEK bV LA N FEIREEODHK TH D, MNEENPDRKEEET
BRIV PMSM OF — X 2 HAE L CW5, X BIT, ause, O, K DEREE Ny Neold, £0E
NTThD, ANIFIELZFET 2078l L, BRENERET S~y S22+ 5, &tk
W2, ANN 226 B2 BT ZEME~ » 70 Bl 7 A v 2R L, EBRE CREET 5,
4 — 4. JREIEERE) & & oo L R EERIENC 35 1 B MEE
B 6(a)ld., RED PMSM {LEE/ ST A — 2N 5.2 BN HEDOFEE#K D AN ZEMHERETH

o
S
k=]
>
3

100

rJ
=
<

Stable

Frequency of sensorless control ey,
Frequency of sensorless control @y,

100 A 100
50 50
25 25
13 13
6 13 25 50 100 200 400 6 13 25 50 100 200 400
Frequency of speed control e, Frequency of speed control a5
(a) ANN Results (b) Measurement Results

Fig. 6. Stability map of wasr and weiL estimated by ANN.



A TEEXTEEE 3;_1,00‘.'1“:_5.00\/‘3 Lowe

Synchronous operation iS
e e T T e e e P
@ (750min-!/div)

HWH/HHN 1]
UNNNNMNNN/HU

Fig. 7. Operation waveform when controller changes Synchronous operation to sensorless speed control.
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Fig. 8. Operation waveform when controller changes sensorless speed control to voltage angle control.
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