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AU, =¥ — LHIEERO b L— FAT7RBEICER Licxr vy U — 2 (bl TOBRE(LE T LT RIGIE 5 RUZBE 3 5
BFge) LREL, =3 X—i/MEE SREHIEEED  L— RATRIEICE R LIRS R 28R+, £9, xv hU—7
LT A TRHIENICBS W TR YOy 7 VBB O 72 OIZ@E L — b EHEERED b L— FE 7RGz L 5E7 v
TR SR ERET D, FBEEL— M TOXR Y b U — 7 (GHEMERE O DICHD, 8 bR e U—21ic X 2 MEmE
MR TEERET D, &0, T4 ELETHKEDO hL— K47 LTJITET/V (Just In Time Model) &#FET
NDNAT Yy RFEEPRHK, 21X —E 8, ZEMDO ML — A7 LT, BEEMET LT HEFRE2REL, B
DOFTET P LT 1 R = 1 HH O FH CHREZ R~

B1E i ClE, AMROERICOVWTE LD, 208 HNEE~2. HfL AT ADFEHITK T 2/ E L LT,
TRF—FMb & SRHIEEED N L — FAT7BBEICER L, §—1cx vy b —2{LET A TRIHEIZ B O TRR-E oS
o7 VB IKIRO 72 OIZ@E L — k EHEEGED b L— A7, B IC@fE L — Ml Tox y h U — 7 E#EEORE, &
28, TN —EHU AT AIBNC, BT =2 B EFETFRRED M L— R4 70E, IR LF—FH AT A
BT V¥— L, BEMD b L— RAT7HEEZZT S, Sk L, AT, *y M7 —2LflEics T 285
A NEZBE LRy NT—7{LETATRIGIE, G 27T AOEHEMEEZEE Loy hT—7 bRu U—0kl, HET
WOTDDT =L BET NV EYPET NLDONAT Y v FHERE, % HIEELE B LB ae 7 v TRk, 242875,

Wowm BEa A NEBE Loy b —2{bE7 VTR CiE, & - EHORIEENSEER T ST 'Y
PRy b U — 7 WEMREER RO, AR OBRMHEOHIK (N 7V Fa) OEE kT 5. T0—o0xRE L
T, BRIEREOBEL—FES L, AV —=7E— RN VBEYA I THOMEENZH0T 5EEFEICEREL, Xy
FU— A E L CRIBERET D, ZHICK L, BICET A TRIBIE A2 ~N— 2, @Eax b EHlfEERED FL— A7/
B LCoREFXEEHT 5. 22 TlX, flEERESTLT 0 LlBEEST AT 0 20RO RGE s X 5, SR
LEH 7Y v U TR ORI o b4 5 & Receding Horizon RUELMEIRIC L 5 EF A FHIHEIE TR & LTERET 5.
AL, Ay b PRI LDy bU—Z{bHIfE] TIE, self-triggered control FD—FHTH HARE TR A~
kb U A#I8 (Event Predictive Control K )##%ET 5. ZZTiX, #HENL—TICTHYTE2 %y hU—2Z D@ERY —7H#
M OHIER OB — 7 T RIBE AL EALEIE FTRE R BT AE S D NS DR R & TRIA N FEERL, THIA NV B
IGEE L TRy b U —7 OBEERIREHIET 5 FREARET S, i, WEHEERBEIZ OV THLRFOEE A MED P L—FR
A7 E L TERbE RS,

%3 MEHEMEEZZBE Lok y U — 2 bfiliiR) T, BEHRT ot 3y MU —2 OEHEEE#EEE TR T 5.
trh Ry hU—7 O MRrU—IZFEE L, MR FRIMEEME (FSORR L) & %G (B8 rTEEMEHERE) & Wiz S H iz
VRIZR MRy I TN RALERET L. £7, §ehibiiE e UCThaiZeifE bR e o —oiahE, WICEiiz bR
0 Y- LS mERETFEEZEREL, BERMICE YRy NU—7 OBEEEEE T 5 FIEEIRETD.

WA g7 )y FEFAMESSBETHFE) TE, EADOTZRAF—< XA P ZXF A (BEMS) I2BWT,
Wi OEK, By Y vy FILtE S ZEOFHT — 2 OFHEYEETVORHAO N — KA T7EBE LT —Z—2R
E5 /L (Just In Time Model) EWEREFADNANA TV v REFIIIHES BEPHIFIELIRET 5.

%5 % [BEEME T v PHHIENC L D =k F—Kubil#] Tk, =¥ —~vx I A F AT A (EMS) 12BNV,
TARX— L EEHE, ZE E D% H R IR O BEEIEN A BRI B R LRSS T 2 BEE R £ 7 L Tl 7 o
a BT REREL, THATOZRLF—< R A L F AT LFEMS (Factory Energy Management System) ~O )i+
i LCTRARMICERLT 2. BAFE L LT, XV F—ZEHBMNEED - RETHIEA YV MEEREA LV LT EER
ERG e L, REFEOFIEERT.

Howm Ui T, AMSCOMIERREE E &0, SH%ROMEDOFAMEIZ OV THELEEZ RS,

fi# @ FRSCEEEIE, 3L 2000 5 He3C 300 B 1 ETOMIT 50y, B L IEEIC 800 FEA 2RI L T IZE .
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).
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This dissertation proposes new predictive control methods
considering trade—off between energy and some kinds of control
performances.
First, new control methodologies for wireless sensor network based
control system named networked model predictive control’,
minimizing communication energy consumption are discussed. Then a
heuristic control method based on the Model Predictive Control
strategy with a receding horizon cost function including control
performance and communication cost 1is proposed. A sufficient
condition to keep asymptotical stability of the closed loop system
is obtained. Next, a heuristic concept of predlctlve event’ 1is
introduced, which is pre—determined as a cross—point of future
predictive response of the controlled system and the stable region
trajectory  named adm1531b1e set trajectory to  ensure
recoverability to stable region. Then the sleep and wake mode of the
wireless node is controlled according to the predictive events.
Second, wireless sensor network (WSN) topology optimization problem
for dependablllty'of control system is considered, where two metrics
"reliability and 1ntegr1ty for WSN are defined. First, static
topology optimization problem for reliability, 1ntegr1ty and
combination of them are investigated and some trade—off
relationships are clarified. Then, dynamic topology optimization
problem is proposed, where some node connections to their parents’
nodes change dynamically with a stochastic distribution rate. Then
a heuristic decentralized optimization method for each node to
maximize the total WSN dependability is proposed.
Thirdly, focusing on the Building energy management system (BEMS)
a hybrid modeling approach with physical model and Just—in-— T1me(JIT>
model for load prediction method in BEMS is proposed, where trade—off
between big data acquisition and physical modeling is discussed.
Finally, a model predictive control method as an EMS with
hierarchical structure in proposed. It optimize different objective
function such as stability, quality and energy cost in each layer.
It was applied to a FEMS of cement process as a typical industrial
process with large energy consumption, and effective result of actual
experiment was obtained.
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