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IDENTIFICATION OF LINEAR STRUCTURAL SYSTEM BY NEURAL NETWORK

By Tadanobu SATO and Makoto SATO

Synopsis

This paper explores the potential of using neural network approaches to identify
the dynamic characteristics of structural system. The relevant neural network charac-
teristics of learning algorithm is disscussed in the context of system identification. Be-
cause of self-learning nature of neural network the identified dynamic characteristics
are strongly affected by the level of noise contained in the teaching signals. Using the
Karman filtering technique, a method to identify the dynamic characteristics of structu-
ral system proof against contaminating noise in teaching signals is developed.
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Fig. 4 The time history of weight W (4,2) (left) and the time history of several element of
the covariance matrix P (right).
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Table. 2. Identified parameters.

@ (rad/s) h
strict 1st 8.63 |0.00863
2nd | 22.6 10.0226
B. P. Algorithm K. F. Algorithm

Initial Without Noise With Noise Without Noise With Noise

weight @ (rad/s) h @ (rad/s) h w (rad/s) h w (rad/s) h
0% 1st — — — — 8.61 | 0.0120 7.98 | 0.1530
2nd — — — — 19.2 0.0615 | 21.0 0.1050
50% 1st 8.65 | 0.0310 7.14 | 0.0839 8.64 | 0.0081 3.04 | 0.1300
2nd | 49.0 0.8460 | 39.7 0.9250 | 20.9 0.0166 | 22.7 0.0694
809% 1st 8.41 | 0.0076 7.24 | 0.0928 8.64 | 0.0097 8.09 | 0.1020
2nd | 30.3 0.4630 | 24.0 0.3640 | 21.9 0.0073 | 23.7 0.0469
90% 1st 8.43 | 0.0145 7.85 | 0.1480 8.64 | 0.0093 8.11 | 0.1060
2nd | 26.0 0.2640 | 21.7 0.0203 | 22.3 0.0153 | 24.1 0.0407
110% 1st 9.10 § 0.0029 8.90 | 0.1360 8.63 | 0.0068 8.13 | 0.1140
2nd | 20.2 0.2630 | 21.7 0.5180 | 22.9 0.0296 | 24.7 0.0275
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