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Table 1  Specifications of the stepping motor

Holding torque 0.26 [N -m]

Rotor inertia 54%10° [N+ m - s¥rad]

Rated current 1.2 [A/phase]

Rated voltage 40 [V]
Winding resistance 3.3 [Q/phase]
Fundamental step-angle 1.8 [deg.]
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Table 4  Structure of the neural network.

Input time-series spectrum
Sampling time At [ms] 0.50 0.20
Number of phases 4 1
Number of input-layer units 120 14
Number of hidden-layer units 20 20
Number of output-layer units 1 1
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Table 5 Moment of inertia (rotor + inertial load).

Load Moment of inertia (x10®)[N + m + s¥/rad]
load 1 5.4 (no load)

load 2 15.4

load 3 354

load 4 55.4

load 5 25.4

load 6 454
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Table 6 Teacher data

number of data standardization

data type
for each condition  not standardized  standardized
1 Typel Type2
time-series

5 Type3 Typed

1 Type5 Type6
spectrum

5 Type7 Type8
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Table.7 End conditions for learning

+ Number of learning = 1,000,000
- Average errors of the inertial load used for
learning = 5.0%(2.5x10°N - m - s¥rad)
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Table 8 Performance index E and number of lerning

Learning Type E(x10®) number of learning

Typel 2.4 351,309

'g Type2* 9.2 17,289

.é Type3 12.2 1,000,000

) Type4* 6.7 26,044
Type5 1.9 79,715

E  Typeo~ 5.0 39,094

% Type7 17 17,399
Type8* 2.1 88,813
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