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Abstract: Due to the inherent nonlinear nature and uncertainty of semi-active control system based on mag-
netorheological (MR) damper, an improved back-propagation (BP) algorithm is proposed, which divides the
actual structure model into a mechanism model part and a time-varying error model part. By means of train-
ing off line and modifying on line, an inverse model of MR damper and the intelligent control system based
on the improved BP algorithm are acquired. It can be used to predict the damping force of MR damper and
eliminate the influence of time-delay. Theoretical analysis and numerical simulations show that the intelligent
control system can efficiently reduce the structure responses induced by earthquake and have good perform-
ance of adaptive tracking target and resistance to disturbances.
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Figure 1. The tracking identification structure
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Figure 2. The intelligent control system
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Figure 3. The structure model
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Figure 4. Simulation curves on of the single BP network

& 4. F El_Centro (NS) iRIIENLZRIFH BP R4



Proceedings of 2009 Conference on Communication Faculty

— BPMERSITER
— BihitEEE

_ EEMEE

4 it

L USSR 1 8 (A S e

- u

&=

o ! . ‘
' 8 12 14 16 18 2

10
AT B )
Figure 5. Simulation curves of the single BP network

under another earthquake excitation
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Figure 6. Simulation curves of the improved BP network
under excitation of Tianjin wave
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Figure 7. Simulation curves ot the iImproved BP network un-
der excitation of Qianan wave
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Figure 8. Simulation curves of time-delay efficiency
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Figure 9. The comparative history of improved BP algorithm
and LQR algorithm with 0.1s delay
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