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Fig. 2. Mapping continuous-time to discrete-time stable region using various discretization methods
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realizations,under:the assumption of complete access to displacement measurements
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Table 3. Dynamic properties of studied 11-DoF shear frame structure
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Table4. Modal characteristics of studied 11-DoF shear frame structure
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Fig. 6. The modeshapes of the identified and original system
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Table 7."Values of benchmark indexes for identified and original model under El Centro earthquake
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Fig. 8. Benchmark indexes for identified and original model under El Centro earthquake excitation

Wloads 5,1 4 IS j0 oals glulis 5 Lol slaojle SBsd 5 Jgl wliads 8 5Lishee JuS (55, 9 S mnss RMS j0lie

b leiee by ¥V Joax 10 00l (355 mls a5

Story 1

 14F
e}
212
g1z
= loF
ElT
1
w 5T
=
= 4f
2
] 10 20 30 40 50 60
Time (s)
| Story 11

RMS of Control Force (kN)
&

20

80

60

; ) 10 20 30 40 50 60

Time (s)

YA

Story 1

0.016,

0.008F

s 0.006

RMS of Displacement (m}

.
0014F Hf 4
§
0012f f
f

Identified Controlled
Original Controlled

= Original Uncontrolled

Identified Uncontrolled | |

2 0,004
0.002 f\%

) 10 20

30 40 30
Time (s)

Story 11

0.12

Identified Controlled
Original Controlled
Identified Uncontrolled
Original Uncontrolled

) 50

30 4
Time (s)



ool (bl 9 ol gboojlw (SBgd g Jol il 13 5L 390 J 1S (5955 9 1K yeti RMS A s
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Table 8. Statistical characteristics of uncertain parameters
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Reliability Study of Identification-based Active Control

ABSTRACT
The reliability of vibration control systems is influenced by uncertainties in dynamic parameters of structure,

the characteristicsof controller, and external excitations. When designing controllers for structures with
unspecified or unavailable specifications, identification methods for estimating dynamic parameters and controller
design offer a practical solution."However, controllers based on identification methods are subject to two main
sources of error: modeling inaccuracies and identification errors. By comparing the performance of controllers
designed using identification methods'with those based on assumed models, it is possible to evaluate the impact of
identification accuracy on control effectiveness. This approach minimizes the negative effects of uncertainties in
structural parameters while reducing the costs associated with intelligentization. In this study, uncertainties
considered in structural parameters<and external excitations. Initially, a primary control system was designed,
and the structure was identified using the.stochastic subspace identification based on recorded responses.
Subsequently, a secondary controller was designed based on identification. The failure function was defined as
maximum difference in displacement response of the upper story of structure between two controllers. Using this
metric, the reliability of control system was estimated. The results showed that the identification-based controller
achieved a success rate of 99.75% compared to original econtroller. However, the statistical distributions of the
performance indexes for the identification-based controller exhibited a lower mean and higher standard deviation
than those of assumed-model-based controller. This improvement is likely influenced by the lower accuracy and
higher estimated damping ratios of the identified structures, which' contribute to increased reliability of
identification-based controller.

KEYWORDS
Stochastic subspace identification, Monte Carlo simulation, system identification,reliability, active control.
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