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Analysis of Multi-Variable Control using Model Based Compensator
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Abstract

Model Based Compensator(MBC) is recently used for the analysis of multi-variable control in
frequency domain. Target loop is designed by the demanding requirements such as cross-over
frequency, disturbance rejection in low frequency domain, zero steady-state error, identification of
maximum and minimum singular values and sensor noise rejection in high frequency domain. Loop
transfer recovery will be continued in frequency domain until the plant with MBC comes close to the
target loop. In this study, the technique using MBC is applied to the elevator vibration control system.
It is found that this technique is very effective to control the vibration system.
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Fig. 1 Feedback system with controller

Gp Cmbc 1

YZ THG,C T TH G (CodiT o)
G,Cmbc
TIHG,Cm " W

0:]7])"1 Gp, Cmba d,‘, da’ n% Z'}'Z‘}' }‘]—}—\-Eg
o HBEF, AR, N2d AT BT
o B g1 FSE Uehdn QAo oA
MRS EEL Yo wE AgEn weE &
22 Yol s, wd 2 LY AAE 9
3 AoAFAE HEE A¢ ot & 4nE
Urejo} g,

IT%(“;—’;;EM—C ~03 44 FE AR @)
m ~0; 23 AA @)

21 BE HE 22T MY
Alaee JepiA AL B s 257 9ok
x, () = Ap () + Buylb ©

yo(8) = Cpx,()

9 Yoz Yoo ¥4t FesAg,

A3 Q18 022 &) YsiME Fig 29

R
e}

-565-

Zo] A ¥ 7|(integrator)7} d K 3}cl,

| ;
u(s) : _:_ y(s) G 1¥(8)

Fig. 2 System with free integrator
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Fig. 5 Model of elevator
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Table 1. System parameters of elevator

Syst | Unit | Data
Tractlon Machme kg 6,500
Car kg 4,650
Counter Balance kg 5,310
Compensation Rope Pulley kg 1,058
Young’s Modulus of Rope | N/m? | 85e10
Range of Rope Length m 100
Traction Machine Rubber N/m | 3.14e7
Timble Rod Spring N/m | 3536
Con.apensation Pulley Nim | 98e4
Spring

Area of Rope me 7.49e-4 |

mlfc'l + (Cl+ Cz+ 03).7&1 - Cz):’z — C3X3

+ (k1+ k2+ kg)xl - k2x2—- k3X3 = U
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