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Research on a New Human Simulating Intelligent C ontrol M ethod

TANG Shi-hua*?, LI Yiping, LI Shuo
(1. Shenyang Institute o f Automation, Chinese Academy o f Sciences, Shenyang 110016, China;
2. Gmduate School of the Chinese Academy o f Sciences, Beijing 100039, China)

Abstract: This paper presents a new intelligent control method, which simulates the process of human control-
ling a m ixed-water valve. The control method adopts different control variables at different regulating time, which is
similar to huamn’'s macro-regulating and m icro-regulating process, and each control variable approaches to a constant
at last The parameters in this method have specific physical meaning and it is convenient to adjust them according to
different control indexes. W ith this control algorithm, it is not necessary to know the precise model of the controlled
objects, and good performance can be achieved even with heavy interfe rence.
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Fig.1 Intensity function

¥ y=f ot E 1 g I E R

T RPN B AR T R R R R A A d
H

tim &)

= o0 (1)
e X

BRI v = £ ()P L2 R KA k' (k >0, a >1)8dR
R ke™ (k>0, A >0)5F N THUMES R ZE 1
RGN IO I R 22 T s B
P 225V — A R LL— N4 TR EL kRIS T AT
i HH R bR Y A N A T LR 4 R 1) e
SR IR UL — AT aul BN 7 kB
LA HNZE N LARIR N
ul k] = u[k- 1] + sgn(e[ k] ) k,R*

Bl kel k]l /RT) (2)
75 ()2 RS W H br 75 18 2 52 Br N
(P4 S RN AT WL M A I 5 6 (2) =) B 42
PR M INEBa I

u[ k] = u[k- 1] + sgn(e[ k] )k, R
(k| f(kelkl /R) 1) (3)
Hrb k (k> 0) FH R i 22 A2 A 1R Y0 FL RIHEE 1
IR ZERELE [ - k., k1. f () NIBRIEE,

1 (x>1)
fx) = «x (-1<x<1) (4)
1 (v <-1)

U AFEVIAA I 2 AR D46 (240 0
Iy, 68T TR TR VARAT B, 0, K
LT (T AR R SR KA,
I RS I P T E e

u (k)
ul k]

th R )
ul k- 17 + sgn(e[ k1) K RE (ks (5)
| f(kelkl/R)|) ALefiila)

3 BT (Simulation research)

AT AUV e xt 5 s Lid il
SARBEATHESE A T A v AR T e I i
DR YNIEINCIPE o N el eE | 327 K i A R i
FE AV IR L 5] FR) R 73X L 45 AT T A A
AR N7 A K T Bl A 3o R B

_r __ 0.0075(s+0.25)
G = = +1548) (s+04a72) O

b w887 LK HE DR bl 3s NIRRT
WA DU HOZ B — A I RS e AR T
KA Bt N Bt e 3 R g A ST T
=100ms[PRAE SR G I R R R 38 DR 49 2106
G ZESTTREE

ylkl = Aylk-1] - Ayl k- 2]

+Aulk-1] - Au[k- 2] (7)

P A =0.000687, A =0.000670, A, =1.810483,
A =0817095, y[ kIR S Al (5)xX
PP, s AR (8)s NPT

f(x) = kX (k= 0.0001) (8)
()3 KBTHR/NE H 24 T 24— i 22 /)N
I R DUBERLN B O B .
BREL £ (o (4) M eR% . JHE R =100, 7755
WS -

k =15, k =1, k = 8000 9)

e EIR IS S B H AR N 0 ~1501
FIAN I Al th e an b 2 2 -1 o L3
I REFR AR R




362 i B

SRR 344

AN IR 1 0.869264 BB 150 THT )

B E :4.407771

TFIE] 9T

TEMEIEAE b AR RZME R S5 0 IR RS
B g ZE I A3 0 ~ 1504 A I P ER A
gl 2 2 - 2fR LR RERR bR N

AN IR 1 0.866237 BB 150 THT )

B - 4.955006

ETFIE 10T

AFCUE 3 IER AR BRI i T A BB e ]
DU e O HE T E ] Pty R R AN [m] i 158 B
TERT GBI ARG 1) 4528 T 245 i kAT vl A e
PR ELIAE S8 (A Rir I 1k 3 T W 1 O N e S
P I AT ArT 250 0 HSBR A AR 2

1) FESG N S8 -4

FHIMAEE 30 ~ 60N, FHR/AHA 100% R
ARSI BRI N 2k W 2 2 - 3P

2) e R N

THINAES 30N W FRek— A E I, TH0K
/MR 20% RIHER R RAF BT BRI BY: i 26 Wi 2 2

- 4R

M 2T DUE H A4 il 4% A 0% K PT om 24 1 4
N4, o] AHEHT — 2 i o 40 A e a1
POAH 2T AR A AT e 22 B % 30 3o 3 — 2 i
A T3S 8 N 7 W W A | SN R s )
N i R H g AR A R HOR R R 3 K
I R oK R

T DA LS00 124 ) s E 428 AR R R A
I, T DASRA G S R 8O A s AR AN
YRGS AR T DRI i IR 9 Hoo
N S A o R — e KB Rl A4
S A2 — P () SR A

4 SO A 1 e R 5 e A S
tL3 (Effect of parameters on system per
formance and comparison among different
control m ethods)

%N (6)aN FEFERECh (8) 4 e
KK R =100 15 A3 0 45 2 80 43 21 2 500 %
il BE A A L 1 s

Fig. 2 Response curves under different conditions
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Tab.1 Effect of various parameters on system performance
RIS (0, 200T) A Eae TaTERE (%)
k, k, k, i £ TR Ty | R (%) e[ 200T] e[ 500T] e[ 900T]
10 1 1.0 x10* 3(a)(3-1) 9 4.201084 3.467032 1.071127 0.524790
10 1 6.0x10* | B 3(a)(3-2) 3 12.416589 1.043197 0.225463 0.098109
10 1 1.0x10° - 7 15.805767 0.753008 0.145167 0.060818
10 1 2.0 x10° - 6 21.999397 0.485879 0.079991 0.031760
10 1 40x10° 5 28.780596 0.320331 0.044493 0.016624
10 1 1.0x10° 4 38.187384 0.188722 0.020764 0.007081
10 1 40 x10° K 3 (b) 3 65.500162 0.089608 0.006855 0.001966
1 1 20x10° &) 4(a)(4-1) 8 12.184565 8.713859 3.925174 2.213287
10 1 20 x10° Kl 4(a) (4-2) 6 21.999397 0.485879 0.079991 0.031760
100 1 20x10° 6 20.802933 0.038475 0.002012 0.000448
500 1 20x10° K 4 (b) 6 20.802933 0.788068 0.490682 0.490682
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Fig. 4 Curves of pamameter k,
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Tab.2 The comparison among various control methods
s il 2 Y ey 25 (0, 200D HIZEH | EFFEFA (1) | B E (%) | FRASTERE (% e[200T])
PID#% il 4% k, =200, k; =300, k; =1 Bl 5(5-1) 9 4.926925 0.069484
SCHK (1] HSIC k, =220, k, =0.3 Kl 5(5-2) 9 14.605324 0.061251
A3 HSIC k. =1100,k, =1,k =47 x10* Kl 5(5-3) 9 2.785526 0.007221




364 f5 B 5 # # 344

M 2] LU AE LT TR —FER S L R AR
PR FVL AR AT /N (P R 2= RN AR IR ZE L H
TR GRS I 22 1 38 B 20T AR
il (AT S B b HL e A R s il S

[ A (10) 31105 25 2R 2, A 10 2 00
PRECIIET AT R N (o) NATPAE X g — Ak
TARZE e M B EAC BRI N B2 A E
MFERIZSSEL K k k BLRRAT o KWLST o, IX¥%
SRR AEIE ST AT DL R )
DMRAE G R B HIA S 80 &k kAT e kUsk
T0, MEE UL, Bt A I (0] R HERS A 428 ) S 728 3R
78 A% TIPS FES 7 2 5 P 0 5 0 O i

-

120 pm ey
!'hk}n/‘r»

H
EL

20 ~— 5=

Fig. 5 Step responses of different controllers
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