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Fig.1 Schematic diagram of structural displacement

measured by internal videometric method
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Tab.1 The first nine order modal parameters of finite

element model

P /e s SR
1 0.065  15.38 0.560 218 1B F 30
2 0.084  11.90 0.560 [ 1B 5h
3 0.216 4.63 0.818 z 1] 2B F-3h
4 0.218 4.59 0.818 [ 2B 5
5 0.569 1.76 0.818 z [ 3B 5h
6 0.574 1.74 0.885 2 J] 3 -5
7 0.882 1.13 0.885 BT g
8 1.113 0.90 0.885 x ] 4 Bir>F-3h
9 1.123 0.89 0.921 [ 4BV sh
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Fig. 3 Particle model in series
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Tab. 2 Basic information of seismic waves

P AR Ho 52 F L 3l =R HLiti

1 1979 Imperial Valley-06 Calipatria Fire Station 6.53 strike slip

2 1987 Superstition Hills-02 El Centro Imp. Co. Cent 6.54 strike slip

3 1992 Landers Desert Hot Springs 7.28 strike slip

4 1966 Parkfield Cholame-Shandon Array 127 6.19 strike slip

5 1968 Borrego Mtn El Centro Array 9 6.63 strike slip

6 1971 San Fernando Whittier Narrows Dam 6.61 Reverse

7 1980 Victoria, Mexico Chihuahua 6.33 strike slip

8 1980 Irpinia, Italy-01 Bagnoli Irpinio 6.90 Normal

9 1978 Tabas Tabas 7.35 Reverse

10 1935 Helena, Montana-01 Carroll College 6.00 strike slip

11 1992 Cape Mendocino Petrolia 7.01 Reverse

12 1999 Kocaeli, Turkey Izmit 7.51 strike slip

13 1940 Imperial Valley-02 El Centro Array 9° 6.95 strike slip

14 1974 Hollister-03 Hollister City Hall 5.14 strike slip

15 1983 Coalinga-01 Parkfield-Vineyard Cany 6 W 6.36 Reverse

16 1986 Chalfant Valley-02 Mammoth Lakes Sheriff Subst. 6.19 strike slip

17 1986 Kalamata, Greece-02 Kalamata (bsmt) (2nd trigger) 5.40 Normal

18 1987 Whittier Narrows-01 Newhall-W Pico Canyon Rd. 5.99 Reverse Oblique
19 1989 LLoma Prieta Gilroy Array 27 6.93 Reverse Oblique
20 1994 Northridge-01 LA-Pico &. Sentous 6.69 Reverse
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Active control system of high tower based on displacement observer

inside tower and low-dimension controller in equilibrium space

WEN Xi-zi', ZHANG Hong-yi', CHEN Zheng-qing', HUA Xu-gang',
NIU Hua-wei', XU Zhao-dong’
(1.National Key Laboratory of Bridge Safety and Resilience, Hunan University, Changsha 410082, China;
2.School of Civil Engineering, Southeast University, Nanjing 211189, China)

Abstract: The vibration of high-rise tower structure requires active control. However, the problem of direct displacement observa-
tion and high-efficient low-dimension control strategy under single point needs to be solved. In this paper, a set of real-time continu-
ous observation method of displacement from the inside of the tower is established by using modern video metrics technology,
which provides the most direct displacement observer for the active control of the high tower. It avoids the tedious calculation pro-
cess of building an acceleration observer, and then combining with the assumed external load to calculate the displacement after fil-
tering. By using the equilibrium system space transformation and the equilibrium truncation method, a low-dimension controller is
established with AMD at the top of the tower, which can effectively preserve the main dynamic characteristics of the structure.
Taking a 700-meter-high tower under construction as an example, the active control simulation analysis under wind-induced vibra-
tion and earthquake is carried out. The results show that the control effect of the low-dimension controller with a few displacement
states as feedback is basically the same as that of the full-dimension controller based on full state feedback, which can be used as an

active control strategy for high tower structures.
Key words: active control; displacement observer;equilibrium space ; videometrics ; low-dimension controller
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