F@® QFT/H_ 3 ﬁ])» ;,ﬁf,,_t@ﬁ,,,wu.

SRR N PR % e Tt E e s

k)
|4
<k

ST S i B 10 ol o AN A

# 2

A2 B-QFT/H, 23k 32 * 2w &2 - & 3 (Quarter Car )enfg B & it
( Suspension System )+ > £ fic & MIMO ##|3®#Hm 44l BRE Nk o e bz - B F
SR bk SLendr ] B AR S @At R R H 4 ( Mixed Sensitivity Standard H,
Regular Structure )3+ & £ @& o pt 4l B 2 4 & F 4" ¢ 7 = B 1 £ S #ic(Weight
Function) > J* = B g & ¥ B 5 & 57 R £ & #ic(Sensitivity Weighting Function, W) ~
fr#14 £ & #ic(Control Effort” Weighting Function, W, )2 2 3 4 & 5T & £ £ & ¥k
(Complementary Sensitivity Weighting Function, W, ) o &7 & ## € & Hc/fh Mg 4o 4 > 2%
KAFEFRRE SHS o FPY ) NRABEL S8R T AL TN FIE RN o T
# 0 4oldat (Performance) » 12 2 358430 NI A RAARBEE Solic > @17 F iR

B0 ek s i FT e AR R g TR 1 B 0 4o i B (Robustness) o 4248 € Sl p e E_*

H

jili:\’er'J ,;‘i .,"Luf-l—_r'g F'Bi i%-": ’ vl”er },E),EJ —T—% y I & P% i-l—_r'g ‘H:EEE}_‘ o

gl iR L& QFT/H, HisfziA-- @ p d & (2-Degree-of-Freedom)z. ik st o A3~

RN 2 7 A AN 0§ - Ak R ARz F(Uncertainty) % #cz 42 i 27



(Robust Control) > j# o Aty 2 ¢ » | BE &t - 2 p d A (1-Degree-of-Freedom)

\..
2
o)

H, = % ezt ehe § - ks 2 £ H, % & QFT e j2 » fir b 4

.‘
a\
S

oo gk B(Prefilter) - pv 245 2 A R 2 ks gt - T B B

% == it i Bi(Tracking)eniE % - ¥ 8-H 2 & QFT ek 5 R Y Ile & 2 - 2 i

0

Boisd o @ MIMO B P 4 bz 245 b e B B o



QFT /H_ Controller Design of an MIMO Suspension System
Student : Bao-Tung Lin Advisor : Prof. Ching-Cheng Teng

Institute of Electrical Control Engineering
National Chiao Tung University

ABSTRACT

This dissertation uses a combined QFT/H_ design method for the
quarter-model vehicle suspension system to design a controller for the
multi-input multi-out (MIMQ) control algerithm. This research calculates the
controller parameters of ' the —quarter-model - suspension system by the

mixed-sensitivity standard H_. regular structure. The controller of the main

structure containing three weighting functions, sensitivity weighting function

W, , control effort weighting function w

un !

and complementary weighting
function W, . The sensitivity weighting function, weighted for low frequency,
shapes sensitivity function S. Choosing w, to be small inside the desired

control bandwidth to achieve good disturbance attenuation (i.e., performance),
and choosing W, to be small outside the control bandwidth, help to ensure a
good stability margin (i.e., robustness). A control effort weighting function
confines the system gain at high frequency, to suppress sensor noise disturbance,

and adjusts the gain decay speed at high frequency. The QFT /H_ combined



techniques copy a 2-degree-of-freedom (2DOF) system. This dissertation
proposes two-types of design methodologies. The first design method describes
the robust control method, by which the 1-degree-of-freedom (1DOF) structure
designs the controller. The second design method adds a pre-filter into the
1DOF, or the 2DOF structure. The current study uses this structure to outcome

tracking by the classical control theory, and applies the combined QFT /H_

design procedures in the vehicle quarter-model suspension system, such that

displacement of the MIMO suspension system lies in the given boundaries.

Keywords: QFT/H_ robustness, Weighting function, MIMO system
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NOMENCLATURE

: The driving force
: The driving force
: The displacement
: The displacement
: The mass
: The mass
: The damper
: The damper
: The spring constant
: The spring constant
: The weighting function of sensitivity function
: The weighting function of control effort function
: The weighting function of complementary sensitivity function
: The pre-filter
: The disturbance
: The sensor noise
: The controller
: The plant
: The input command
: The error signal
: The external disturbance
: Undamped natural
: Damping ratio
: Maximum overshoot

- Settling time
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