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Variable structure control of information flows
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Abstract: Real time switching of the system structure by method of variable structure control of information flows is stud-
ied. Conditions for variable structure control systems of information flows are proposed. A system frame work which satisfies
the conditions is proposed, proved and implemented. Data of the experiment is analyzed. By changing the directions of the

flows, different information process relationships can be defined, the information process networks reconstructed, and different

system performances are thus displayed.
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1 5] & (Introduction)
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SE ¥ 0 N B AR Bk IR R 7E SE R A #R Rt
YRBAGEHERN S THRIEOER . TEEHL
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g, Bl angENL 28 A SR, Ho g g I o A SR e s g 1)
AW 2 K% (hierarchical) 1, 15 B3
EHAmRsI A, L EHTHEBMAR, T EXRATH
WiHTEN, TR AESE—-XRTEFREBENYN
Y& ; T % 45 4 (subsumption) H1 {5 B & 5 18] i 3
B, RE TR B — F ) BRA -3 4E X (perception-ac-
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R RS BRI FT 2 19, 7R R} 9 45 1) 2 B2 B i 5k
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IR AR AR BEAE B IR OT 15 AR 2 TEX R 4
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2 ERETEHUERRZEZME XSG (Basic
conditions for variable structure control of in-

formation flow systems)

EEMEENREP, SERMAN EFEE
EN,EMNZEESAAXRAHERENESSHAE
BEE—R, LHRENBERINE XN REESR
TEREMENREESUHWABBILRD AT
A, MENREAATIENSHE . TESNESH
BEHAGENIEFIERAFEEAEMB RS HEE
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AR GEERME G, EEYRERGE BN
REREEHHT HERDIENESERE. 5k
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s
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REHEX .

1R RIET REFHEB—MEESGHER
REAHRENEL EEEREEHEMAS S HER
KA S B s E s AUAE 8 S Bt T 4k, X 3R
FOR S YLR A BEGEFEThRE .

42 ERNEGHENRSZEE—-RIIgE
BT R, XS T RA XM ARG, TLL 55 R
BRI REXT A B TR

H&AF 2 EXWATE TS AR RN T K
(agent) 1 & CHRF . & 2 X R RS —4 agent K
BWAGRRE BRNAAEREKEER RANASTT A
agent B WG B WA 4L . B — &R F agent H R
MREBBEBIFENVESUTRENFEREME
DAA BB T T B SR

&H3 FENEEHEMNRENEERENH
REREREEK .

EZUHIRUETE—MELREHPNE—RFEL
HIE AR R E Y .

PULEREAXRUEHWXTFEEREEHNENRSE
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EHIEHEMEHER, XRGFERESEREN
REMEH .

3 ERRTLEHRZRIES (Control of vari-
able structure of information flow systems)
EEEWAFR D BEEN =L fABMLEE
AABAM—RIIEBREH FERERNRERT
—XEHFHISRE, TRABHEAHDSRE
g Es e TR AREE , EHES
HERGEHAHIINER 6 = (0,2,8,90,0,)

ERREGHERRENNEHLER

RHY S AEGFE,S == U 3,3 REEFENH
£, BRFBEFHE,QIREE,0:0x2—>Q
FREHBRE, g IVIHRE, 0, AHAREE.
HEREEFFENFTERRRIEQ M LN
BXR, BITFENBEFHAREN A HEITHIE,
ieh L(G).

BEXEHcHIEESAHER, EFEENEERAE
WREAZMA2WART, ST LA LHE BE,
BEROLATE ARSI @S TR B
—FhEETE R RS . LER sl

G =(0,2,8,90,0Qn)-

He 9 =1{4,B,C},Q0,=1{4},90=4,= =2 U
2,2, = la,c,d,el,Z, = {b,fl. REEBREK
A

6(A,a) > B, 8(A,d)—> C, 8(B,c) = B,

S(B,b) = A, 8(C,e) = C, 5(C,f) — A.
LB syl B o B R N T a8 (H X T E 68
B OEESFEE EEEEGES R XHRI4]):

w1 G ETHZEGEHR).

W2 CXTEMIEMK = (ac* b)"(de*
T RBE, b + ERHEENEHEE A4 K.

iE SIAZ(ZEFFERPHARNER) L
HISEM R R

R=1{(s,s’)1q(s) = q(s’),s€ =" }.
Ky g(w) BEFTHEHESR o FREHRES, WK
FH)K R4 hEMmAE

(ac* b)Y " (de* f)* ,(ac* b)*(de* f)" ac*

F
(ac* b)" (de* f) ™ de*.
X FEMAE (ac* b) " (de* )", F

(ac* b)*(de* )b N L(G) = 9(ZH)

F
(ac* b)*(de* )" fN L(G) = @.
X FEME (ac* b) " (de* f) ac*, B

(ac* b)* (de* ) ac* b N L(G) C K
F

(ac* b) " (de* Y ac* FN L(G) = 3.

X FEMA (ac* b)"(de* f) de*, A

(ac* b)*(de* )" de* £ L(G) ¢ K
F

(ac* b) " (de* f)*de* b N L(G) = 4.
Hit, c MKWRKS, N L(G) c K, REFEAERHE
X,KXTF G e .

W3 M L(f/6) = KMEIEERT.
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L,(6) = K. BT FF7EAR B B M $ 35%
AXVHEER T = (S,0), SEARBIN
S = (X,2,8,%,X,), HPREE
X =1A,B,C,D,E}, x, = 4, X, = 14},
é€(A,a) >~ B, £(A,d)—~ C, §(B,c) > D,
£(B,b)—~ A, &(D,b) > A, £(C,e) >~ E,
§(C.f)—~ A, §(E,f) —~ A;
e X, ERBEMHH#ITER, ¢(B,c) > 10,11, 0(C,
e) > 10,11,9(A4,a) > {0,1},9(4,d) — {0,1].
R LLE T AR
W4 ¢ TPHEGFHE).
WS ¢RTEN.
iE ANERAE S/CRHEBETIERN.
L(S/G) =
(ac* b)*(de* f)* (ac*+ de*+ ¢) = L(G).
AT ERFENRRE R(ZAMGE2) 8 L(S/6)
RI45rHR 5 NFME:
(ac* b)) (de* ), (ac* b)*(de* f) a,
Cac* b)* (de* f)* ac, (ac* b)" (de* f}* d
F
(ac* b)*(de* f) ™ de.
NFEME (ac* b)) (de* ), A
e(g(Cac* b)*(de* f)*),a) =1
&
(ac* b)*(de* f)*a € L(S/6G);
e(g((ac* b)*(de* f)*),d) =1
&
(ac* b)*(de* f)*d € L(5/G).
X FEME (ac* b)*(de* ) a, B
o(g((ac* b)* (de* )" a),c) =1
&
(ac* b)*(de* f)" ac € L(S/G).
XFEME (ac* b)"(de* f)"d, A
e(q(Cac* b)"(de* f)* d),e) =1
&
(ac* b)* (de* f) " de € L(S/G).
X TEME (ac* b) " (de* f)" ac Fl(ac* b) " (de*
)" de RFELE
e(g((ac* b) " (de* ) ac),o)

Il
—

F
¢(g((ac* b)* (de* £)* de),a)
KB o, RF\EHMEE X, ABBIE.
4 L5849 #7 (Experiment and analysis)
RHRAABER ,FB—1H 5 1 agent }1 3 FFE
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NEME DARBRSE. RA/AKERER . 81
agent P] LA SR agent {815, B 2 i 0 & 4.
% agent ERRMATA IR EEZ AU BT SE AW BT
FERHNVRBLREISE , MAES R 24K, 9
DREE 3 WA ERH#ETRIT. X TFTE -4
agent, B o, BEXI R B WM RIE S WL, c; B
W ARYZE, ) BEMAESURTN,.FZH 4,,.;,
f: RTINS TT.

L agent 1 REREFTFF P 1558, agent 3 BEHATF
FiEH ,agent 2 BEFHFT AR P IZ B , agent 4 BEHELT N B
BH ,agent 0 RA —FIhEE, EEUSENE L, £ 8FF
RAEBHRESE XEDEREEEHN, EFARNERES
T HBARNGEB LML, AR KRS .
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et

agent 3

©
Bl 3 Mgk

Fig. 1 Three structures
REMBEPEFIESH 8 i — 35 A . 8
3L RXTEFRIE,000 E 100 #RH agent 0 F agent 4,
111 R iRBT A agent, HRITR . FEJS 4 LR HIE,
0000 R /R EF, 1111 RAFH; HKEXWT: X
agent 0 SR PF3R /R BT E R 15 IR GRS , 3T H & agent
RABRTEMALG . BE—IRBHH. L agent 1
B 4 A 1 55 S B (L 2) , “1000” T 7R %I A agent O
RAGHER, M HRKRBFEATFHEHLE, 3% agent 1
EEM ()R () T TEMNELR, “0100” F RN EZ
agent 2 R B, ERGH(b) T TR, HR2%E
i . Agent 1,2,3,4 EERZHEBLSE LS REAHRLT
HThiE, ESESNEMA /ML AERSES, EE%
WAERBSEREGARBHBHETEERFAN
M, EXTHEEBESEHRBYAMEREHRETT.
Agent 0 RER A A B ENBEER . F AN AEH
BT, HRFNBEDE . RREFTHIESHE:
1110000 [1]0000100* 0011000 * 0101100 *
0110010" 1001001 " [2]1111111*[3]1110000" [4]
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0110100 * 1000011 * [5]1111111* [6]1110000" [7]
0010100*0101010* (81111111 " [9]1110000* [10]
0011000 * 0101010 * 0110100 * 1001010* [11]1111111°"*
(12]11110000* [13]1001001 * [14]1111111 " [15].
He » FREEH,[x] RS » IWER . ES 3,
6,9,12,15 X EERT A 8] Xt % agent A% HITR K,
gRmME 1.

0 2 3 4

1100} o0 @
agent 1

0| 1]0[0 ]|

B2 fAEHIR
Fig.2 Table of input control
5 TFRERTHOEERFS S W EXHE
BT HINERANE, RP x =3z =12
Xt B TRl — R 5 B RS, X B agent 2 F agent 3 #9
MEBHE®RT;M » = 15 BEAXMNNR—-KE4H,H
agent 2 FRET . ASME. BT R, AR —2K
R RMEEMT agent 7] LA REIH X P8 IR , AT 7=
A FRRF PME .
A1
Table 1

KB

Data of experiment

x agentO agent 1 agent2 agent3 agent4 XTRIMEH

3 4 2 8 64 68 B 1(a)
6 4 2 8 4 12 B 1(c)
9 4 0 0 0 0 B 1(b)
12 4 2 16 4 20 B 1(a)
15 4 2 8 4 8 B 1(a)

5§ 453k iE (Conclusion)

AXHHBHEERTEWES ME, RUE
BRTEHENRENERZMG  BRHEFFBLIET —
MEARTEEHNENRA TR, ELTRRIET %
FROTTHE . FERTEHEN AN ETEH
AR BRI AR FE TR L5 ¥k, m B Ay LU
SRR ENERLAEXARBEEENES
NEE AT FRAE MO HASEMEREY
RiAERE ST .
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