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Abstract

Over the last decades, soft computing based controllers have being widely explored as an alternative to conventional
control systems in many engineering applications. The ability of Intelligent and adaptive control systems to deal with
uncertain systems and to change the controller behavior at different operating conditions constitute decisive advantages
over conventional control systems that allows for the development of robust controllers for complex vibration engineering
problems. In this regard, this paper aims to analyze the performance of a neuro-fuzzy controller in reducing seismic-
induced vibrations in building structures a using a MR damper.

Numerical Simulation

The plant is a three degree-of-freedom system, which represent a three-
story shear building structure. The semi-active control system is derived
ler. This controller is used to command a MR
el) located between the ground and the first
located configuration. The data obtained from
the optimal controller is used as a reference to train a fuzzy based
controller via an Adaptive Neuro-Fuzzy Inference System (ANFIS). The
uncontrolled response is compared with passive (OFF and ON modes)
and semi-active controlled responses in order to assess the effectiveness
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of the proposed neuro-fuzzy controller.
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The fuzzy controller was developed based on the numerical results of a
.D-isplaoemms s vty LQG controller whose response is used to define the training data set
= W | for the neuro-fuzzy optimization procedure with ANFIS. The control
eyt Emp |4-§==g;;ﬁ_é;u Velolies )\t s for veloly signal is determined from the predicted control force using an inverse
Sore s ] zomat | Bingham model of the MR damper. The system responses and the
PEREEEN —v Acodertors 1t lordlecenet desired control signal were recorded and then used to train the neuro-
Response selecion (Fuz) W fuzzy controller.
MR damper RD-1005-3
— The development of a neuro-fuzzy model of -
. tart
B e o, a control device or a neuro-fuzzy based -
Dermper orcs el - J[ioaral o] controller typically involve four main steps: Load tratning/checking data
" Modified Bouc-Wen model Current_eta Current_ctrl kv FIS model generation
ot wh—to <Rl N\ 1. Definition of input variables and the
o e [ corresponding fuzzy inference system (Mo e ooths. s ot |
Simulink model of the semi-active control system (FIS) membershlp fupctlons; o
2. Selection of experimental or artificial Training ANFIS model
Results data .sets to generate training and
checking data;
Controlstrategy | w(cm) | #(cm/s) | s(em/s?) | drift(cm) | J(N) 3. Use gf ANFIS optimization algorlthm for 0 Training finished?
e — o . training the FIS membership function
Uncontrolled 1.251 45.78 1736 0.581 parameters to model the set of
1587 .02 2272 0.371 input/output data by mapping the Get and plot training results
, , 0.518 20.02 999 0.518 1 1 1
pasive | Mdifed |, e e Nl I relationship between inputs and outputs
ouc-Wen | 19 42.79 1791 0.292 to generate a fuzzy model; Test ANFIS with checking data
o T e . 613 0171 4. Validation of the resulting fuzzy model.
assIve oditie 0.423 19.36 1066 0.253 | 1048.9
ON- | Boue-Wen | 5 560 25.58 1366 0.208
No Checking finished?
_ 0.164 (-4%) | 7.07 (-9%) | 739 (0.21) 0.164
Fuzzy(li‘ﬁlg‘“ig;mml 0.410 (-3%) | 17.59 (-9%) | 963 (-0.10) |  0.247 909.8 X
0.529 (-6%) | 23.64 (-8%) | 1285(-0.06) 0.194 SR
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It was observed that both passive and semi-active
control systems are effective in reducing the
semi-active
controller allows a more efficient management of
the control forces with a better performance in

seismic

responses.

However,

the

reducing the structural response.
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