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Abstract

In this paper, neural networks predictive PID (NNPPID) control system is proposed to
reduce the vibration of structure. NNPPID control system is made up predictor, controller,
and self-tuner to yield the optimal parameters of controller. The neural networks predictor
forecasts the future outputs based on present input and output of structure. The controller is
PID type whose parameters are yielded by neural networks self tuning algorithm. Computer
simulations show displacements of multi-story structures applied to NNPPID system about
environmental load - wind forces and earthquakes.
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Fig. 1. Neural network predictive PID
control system.
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Fig. 2. Neural network modeling.
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Fig. 3. Neural network self-tuner.
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Fig. 4. Multi-story structure.
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Table 1. The parameters of structures.

Floor m N k
{ton] [kN~sec/m] [kN/m]
Damper 1728 76.98 843.97
8 3456 196 1.37x10°
7 3456 243 1.69%10°
6 3456 298 2.07x10°
5 3456 348 2.43x 10°
4 3456 386 2.69%10°
3 3456 410 2.85x 10°
2 3456 467 3.26x 10°
1 345.6 490 3.40 x 10°
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1% 6. El Centro wave.
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(a) Passive control (without control).
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(b) Feedback control.
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(¢) LQ control.
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(d) NNPPID control.
1Y 7. Displacements for wind forces.
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(¢) NNPPID control.
1Y 8. Control forces for wind forces.
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(d) NNPPID control.
¥ 9. Displacements for El Centro.
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2% 10. Control forces for EL Centro.
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Table 2. Comparison displacements and
control forces(RMS)

wind forces EL Centro
Controller -

disp. |control| disp. {control
Passive 0.83 - 1.98 -

Feedback | 0.79 | 8193 | 148 | 72.95

LQ 072 | 9024 | 0.77 | 83.99
NNPPID | 059 | 7294 | 056 | 127.05
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