Vol 41

No. SIG 7(TOM 3)

RO 2R GE | BEETILILE IGH New.

2000

BR—AMEFBR Y b7 —7 L ZDOIHFRHIES A7 LD

& H m TE® o BEKRmt #
Mo Rt A

Gl

i Tld. HEXRESOUNBENZIRA T ER—RLEBE 2%y F7—7 (Probabilistic Universal
Learning Netwcrks: PrULNs) Z2E T 5. MR—RLEZT Xy b7 —R{LEEX Y T —
7 (Universal Learning Networks: ULNs) O¥EETH 3. —R(LEB v 7 — 73 IERE R
BEMROET ) VT RHIAREFFT O OO —RIVEHEARZREL THD. ZELDZ2—F)Lxy
FT—=9D Y5 R%H3=L T %. ULNs DIdDIC—RILENIEB T T ) ALHAHEINTL
Zh, BEALDEEX YR T—=IHZDOTNTVALCK>THEETES. LrLiah s, ULNs
IHERESHNWHETELRL. I TRETS PrULNs RIEBOHFNRNEEEHET 282 K2
THEY., Eoo 2y P IT— JIC K> TIBEN T EBD PTEDMERFFEZ T DL SN\ T A= 2 D%
B2IBHILHLTES. PrULNs 3RO & 5 GRFERARRT ZDICRILD (1) B v TV
DLEENDR L 1 (2) FEROMERMHIEEL O EATCHIE © (3) 74 AD K EHRORE

Probabilistic Universal Learning Network
and Its Application to a Nonlinear Control System

CHUNZHI JIN,t KOTARO HIRASAWA,f JINGLU HU,t JUNICHI MURATA'
and TAKUYA MATSUOKAt

Probabilistic Universal Learning Networks (PrULNs) are proposed which are learning net-
works with capability of dealing with stochastic signals. PrULNs are extension of Universal
Learning Networks (ULNs). ULNs form a superset of neural networks and were proposed
to provide a universal framework for modeling and contrel of nonlinear large-scale complex
systems. A generalized learning algorithm has been devised for ULNs which can alsa be used
in a unified manncr for almost all kinds of learning networks. However, the ULNs can nat
deal with stachastic variables. Specific value of a stochastic signal can be propagated through
a ULN, but the ULN does not provide any stochastic characteristic of the signals propagating
through it. The PrULNs proposed here are equipped with machinery to calculate stachastic
properties of signals and to train network parameters so that the signals behave with the pre-
specified stochastic praperties. The PrULNs will contribute to the solution of the fallowing
problems: (1) improving the generalization capability of the learning networks, (2) maore so-
phisticated stochastic contral than the conventional stochastic control, (3) designing problem
for the complex systems such as chaotic systems.
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Fig. 3 Flowchart of training the parameter \,,.

WT, MRRIEZRy bI—IRERALIa b
O— 50D RHEREEEC DOV TRETT S, 3> ho—
VALY Za—F)Vx Yy N T =T THEEL, &
WDZa—I N3y b T— Tl R EE
U — 2 ER U ZHIEO R E T2 TV 3.

S AXDEANLT IR L —> Y AT LEFDO
> FO—SHDEBDFL, HyHvE hER RIS A
BL. hDOIh by, HOBTERIN/FHMEE
PRETE_a—INxvhU—Fartu—S5%
RdBl=dlC, EREIL—ar ho—SkE—f
b8 12y b7 =7 TEFNVEL TV 3.

EEAA. IEREIL—2 VAT LEFDI O—
SEIREERRRT 2 L LTAHRETHBH. —a—F
WA hIT—IDXH5KkFy N T—rarra—5%
HRE I 35AI0E. HFIENTREFDTIXRTOUR
T LRy VT =V RRTZAN, B - HiniED
Iy b T—=7287 VT X LEFERATEZENS LR
BULANBLBEATHS.

i, AHREOIERE /L —2 VAT LT S5
EFUMBHEL THY, KEAERCK > TERE

HR—R(LEE 2 v b T— 7 L ZOIEREHIES 2T LANDIEH 71

Reference _+ j\ Neuro j\ Non-linear A Output

(deterministic) I. E;';:ﬁ?}: Crane System (stochastic)

) |
(su]?cl;:;:lic)f\
B4 S2ELANERF-HESR

Fig.4 Control system with stochastic input.

NTVBH, KNOIERES X7 LOBHIKIE, Z0
AR Za—I NV xy NI TEFIVILT B
TENELIThNTWVE. TOXHKERICE, HiE
YRATFLEhER Y NIRRT B RILEE Ry
N DERANBRTHS.

Tk, S AXDEBAUTIERIEHRIL —> VAT
LD VR SREE R RRIUCED { ERDMER
VAT LHRRTRETT 2 L ETTHETH B, #HBL
ek 92lc, YRATLOBIEGELDRETHD, HhD 2
JIEARFIEREC FRE SN BFOETHRBEIZ .

TTC, FHXOYIaL—varcld, HEeEIER
BoL—2 Y AT L AN EN 2 HERERE TEEs
KUDEDBHONELE T 2. B4 ITRT &SI, ¥
L—> Y RAT7 LOEINTHELAEAL T B AEOH
FHOMOFEIEE AR BAZEIC, 5783 TEER
[Bo/hEclxdLoxar va—o%—KbFEExy
FI—=2C X o TR 3. Chuc kb —fRILEE X
NI =Y ERERL R A ROERAEEEILTS.

51 WRVATL

WREBRZIEFREIL—2 v AT LERS IIRT.
TOIL—r Y AT LOEESHRERX. BEONE
% x|m|. FORNAZ 0|rad], HOHEZ LS MER

(m| &TBE,
d*r . myg D+Gdx G ;
e VI vt VAL €L
d*6 M+m D+Gdr G N
= ar e @ tart %Y
U CHGndl G, N
T Tm @t (23)

EREINB. KL,
urug 0 BUE(T. BELEFE—HXANEBE V]
C: BT LFEBHRE ke/sec]
M:  BEOHE kg
D REITEEBAREL (kg /sec]
m HOEE kg
G,Gm BHEE NP ROEBE-FRE(N/V]
g1 ENIEE [m/sec”|
THs. 2Bl . —RILER Ry T —
7T, 6fHo/—RTREALKL. aXho—=3icD


研究会Temp
テキストボックス


) TR 2R GE -

.......

5 IEHEIL—VATL

Fig.5 Nonlinear crane system.

x x
AN
—q
Le]||J4] nonlinear crane system W U,

H‘ crane controller
[

1 1] sample time delay
®6 ULNs 2R /= 7L—2' 0 AF LOHEET IV
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Fig. 10 Control results in case of criterion Ly-.
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Fig. 12 Control results in case of criterion Lsy-.
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- 37
¢ cap. (Pef < Peyo 0

and ¢ > ¢min. cq < 1).

P.so ZHLMCDBESNTAET, HTROBINFOL
XWETHS. FEODBRINL T, Py > Popo DAL
LTuvhid, ¢ DENKREL gV hEL<AD, HRE
MR ZEPEERNEC L 51D, K, a—
FANVIZRLICEDE, BROKBMNIBEAL T, Py D
B/ Pogo DIEK HE /T LBNUE, ¢ OIED ST L
BIKRELEYD, THDHNEEREZITOIL OIS,
Fl, ¢ DRODOENTE (Ppmin) KD ENET LN
3, EREENEE Rk oT LI, SRR
RICHES.

o ZERLHRER

SRR ST, BEORMDFUFIE, X (38)
L&D Ly DEMKELEZD, LENA>TR (36) &
D g OEMIVNELEY, REEENLED. Dk
HBO—HILIZT LN OREMNL T < AS. Bk
BN, Lof > Lipmar EBRDERDBEINTIUE, &
PIEERICYI D ED S, £70, L < lime. T
KON THIUE, K (38) 12KV L DENNE LK
5. LIc-oT. K (36) &b, 3 D kEL<AD,
BROFEEANHL H>TLB. CORBR, FROB

HER—RCFEB R Y T— 7 L ZOIFRUAIES AT LANDIEA 77

MR Kk, Fkd Py ODEHKELES
DT, Poj > P.jo DEIIL, ¢ BIL, ¢ > dmin B
RALL TB5 T, EHREBRRICYIDED 3.

( Isfo.

(¢ > dmin) or

(y=1 and I.f > I fmac);

I.f — Al (38)
(y=1 and ¢ < ¢min):

Iy + Alpo.

(y=0 and ¢ < Pmin)-

o gm DREE

TTTR, gm DEEICDVTIHENRDS. ¢, ZERK
N7 MVOBAEERRDZINTG A—=2THY, ERIh
TeX T MV ERICRIIT UL, ZOHRDNT L
WRETIEELELERD LI g ZEFTS.

QG-

(If z.,(k) < O TEREMIN):
qm

(If 2,,(k) = 0 TEHEEHIN):
agm + (1 — a).

(If 2o (K) > 0 THEERI).

qm = (39)

O<a<l.
(CFRR 12451 8 7 BZY)
(FRK 12 3 B 2 BERER)

& HiE

19834, HEKEHE T AKZETT
BRIZAHLERRE. AFERK
2BNF, 88 FERIKNZFEEAM. 95 FN
WRFERER T ERERHE L R HARR
BESTHEERET. BEMNIE

o

w=
-“?*i-
KEWRT LR T, 98 ENNAERERS 257 1
SRR LRI T, BIfECES. Bt (T2%).
BEBEEES, o257 LHEEREE. AAMR
2RER
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