20114 12 N A1 =S 42 % 12

EFik MCS EEHEREMVLIRIE RS

Fa—' HBEEHE L M OAKR HRE

(1. Mg R Db R “E AL LA e, W /R 1500015 2. w1 [E 4k A ML AR 24 B, RN 221116)

(FEE] A BT 48 T e i 38 R /MR A B s (MCST) 7 38 3B AL I 36 3R 48 1 )
AR5 il R G AN, LA IR 30 15 A8 U AR A7 6 19 oA A A8 S 8 S i A8 TP s, AR S R 3 5 AL RS IR R R
38 33 X B 3E T T PR AL 3 R Gl I ML R AT @R, I Xt PID MCS 0 MCST =il g8 64T T IF S5 H. i E4
SFW, MCS K MCSI ¥ il #5 B ER RS FE 20 38 55 F 15 42 i PID ¥ il #% , 1 ot 2F 1) MCS BRERRG 2 AR F MCS, I H B
HIELT W SEM S . 3T PR ) MCS B3k FI H Matlab/Simulink @ 57 ¥k 8h & 2 il RGERYe, 76 CCS 4
% BREE R [ B SRR A 985 8 T AT AR A R 25 DSP TMS320€2812 il TMS320C6713 o, 2B T 4 F MCSI i1y

BRI R R
XEW: BEREDN KBRS mhEEeREE R iR
MESKS: TP271.31; U467.5°25  ERARIRAG: A STE4S: 1000-1298(2011) 12-0055-07
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Abstract

An improved adaptive control methodology hased on minimal control synthesis (MCS) for uncertain
system with time varying unknown parameters and times-varying disturbances of shaking table during test
was presented. The principle of traditional PID and MCS for improving the track accuracy of displacement
was analyzed and compared. Minimal control synthesis integral ( MCSI) was used as the outer-loop of
road simulator test system servo controller. A mathematical model for actuating unit of one channel road
simulator test system was built. The three controllers ( PID, MCS and MCSI) were simulated. The
simulation results showed that the track accuracy of displacement with MCS and MCSI was better than
traditional PID, and the track accuracy of MCSI was better than traditional MCS and adaptive MCS and
MCSI algorithm had a merit which could online adjust the parameters. In the end, the implementation of
a rapid prototyping control system was presented. The Simulink module of road simulator test system was
designed by using Matlab/Simulink, The code generated automatically in the CCS integrated development

environment. The executable codes were downloaded to the Texas Instruments ( TMS320C2812 and

TMS320C6713).
Key words Road simulator, Test system, Minimal control synthesis integral algorithm,
Simulation, Experiment
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B 20 58 BN 38 B A 5 B 4 g A% AR BE A5 5, R )
B B RS T 25 R MCS [ 38 B LA
2.1 ZREIEHIR
ORISR AE R AR G 0 — A FE A A 1
I T RS B S R G, o o RS B
i e A =PRSS W o 4, ARGRALAS R o e
3 MRS o B3 g IR A P A A S EEAE P
T(s) o = AR A3 42 il &, & 3 4> BT 158 4 43 1
B K, KR K, TR S AR R TR A
S(s) o =R SR il # , & il 3 A S g 14 A
A K, K A K, T R 90 B A4 R G ) e A
£/ 7/ G A

d 2 + FF MCS Y
K s*+K s+K a5 et >
I R 10« % T e
()
S(s)
K’{f.\'2+KY;’.s+K(1, <

30 RS A

Fig.3 Scheme of three-variable controller
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Tab.1 Simulation parameters of controllers
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