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Abstract: Operation experiences of operators affect the enterprise economic benefit and production safety in the pro-
duction process. Motivated by improving efficiency and safety, a real-time online decision support system with priority is
proposed in this paper, combining with the idea of steady-state target calculation (SSTC) in two-layer model predictive con-
trol (MPC). For the case that cost coefficient can not be determined accurately, the operation priority optimization method
is introduced. the optimal operation target (including controlled variables and manipulated variables) is calculated based on
the priority idea of controlled variables of SSTC layer. The problem that the importance of independent variables can’t be
distinguished for each layer modules in modular multivariable operation guidance is solved, and the similarity of structure
between multi-priority optimization and modular multivariable optimization is explained. Finally, an example of decision
support system based on the proposed method is taken and the effectiveness of the methods mentioned is proved.
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(R A e R FE R A S i, 2R R 1904 Tk AT )
MR R o0, NOERTER 5 70% ~ 80%, A BT
HAE N AR R AR A 1% 40% 2. (R,
FH T4 N 03 B 20 56t A = RN R A0 = il Jog B 1 B
R R B R, R B A BRI E RS
FEXp 3 e e AR e A R A O E B, [ AR XS
A AR R RS SC R R G T KRR L.
SCHR[4125IE 1 227 Tk S8 SCRE 7 VR AE 2 A S i o7
BRI, &5 M0 AR BRI S AR B R R 7 ).
SCHR ST VA4 T — Fh 9 BB 15 5 3CRF &R 4 (inte-
lligent information support system, IISS), % B #1F i
PAT RELE 2 T HIHRAE, 1% R G Bds b 385 7%
FAMEZEA0 A BEHLAR B 2 (AT AH G 0 AT T V. BT X RL
TR I R, SCERI6] AT REREFE DN B AR, $RH—Fh
B & SRS SR AT B E S B AL, AR
T B ERAE AR, MR ERE R T SCERI7T1R
CLIPS A Visual C++AH 45 & FIREFr i iH 7%, fd 1
B ARG LB B R SCR R Gt S5
TS ERR TR T () B A0, 1% R AT et
PRI G AT ERAEYR 2. 7 i 28 T AR
R B R BRI AR 1) 77 &, [R] 2 77
w3, Biscarri FEEX) BE LA, 18IS e dm 248 (1)
738, AR as SR AR I E B R R, FFEE L — N2
TOERVERS AL A BB E N TR ). B eSS E 2 F N
BRI 25 75 5, iRAE PR R, S QIR TRIE I T
PEARZS, 33t T o A8 42 il 8 10 1E S A, AR AE 2 )R 19
B TAETEIE S Lol T 8dE . FFam . AEib
1) BEAR AR, Vedam HETF K T —/NH T 8h
PR S B AR IB AT M SRR R Gi0p-Aidel'Y, 1%
REAFERIE R AN M2l BATIRE
PEAG SRR, febs i S WA PEAL S 5 15 0L, FERTh
N 71 2240 %% B . Panteli MAIKirschen D S#& H
10 I B v O RROIR S A U B B2, G B R H AR
[fll (graphical user interface, GUI) [ &4, = % H 3
RS, | TR E S5 T Bk as Fdg =
VRN RESFBIK, (RATERAE N 53 SN H TR
(1) P S LA RE X 3 37 g i T ) e A S 21 PR 8
Naderpour M, Lu Jf1Zhang G#: 37 | FEHIAEIE R
AL FIEAI SR RS (situation awareness support

system, SASS)!"2), 3 ik 3 [H A0 22 4 2% 5 S e 1Y
—NRBIAIE T 1% R GRS AR L P B AR 3 OR A
ENATEILT B RS AE W] #2352 (17K F-. Biscarri FA5RH]
BRTZIR R NE M R SR R G, AR/ MEERAT R
AR RN, B O™ i P 7 B0 2 5 5K, I I R 7 A i
MERAEE BB SOk 141 R A BB R TR
BB SR AR I 32 Y B 38 B 25072 3 BEAR SRR Bt
FEEATIAL, PR R, SRR OIR 3 E, KIRK
SR TR M SO 3 H AR AR S SR AR 2 H bx
MACTES R 2 AR BAE At 18 0775, HRRARAL
FI byt B L4 40 IO B AN R, M ko) J2 R A e 4
1), H i — @ MU 3o &% P AT SRALS), SR e A 1
HBAE ROV, 120758 0 AR T RAL B AR 5621,
(B2 RA B AAL B AR AN A A L Se 4 i L

AR Fe e T AR AR IR E SRS R S
FER R 2 A B AL BARAE IR SUTVER LA b, 855 XU=
SERTINE f PR ASU E R e g AR OO 56t
WA B HIERAE A AR R AT SIS S R TT i,
Rl 4, 0 B AR AR B ) 2 AR e AL, SINERAEAL
SR, DARRTGIEAERf H i B A R AL
I R 22 b, S 5N S R AR R 2 A B A A 4
VRS 37792 JoZ I X 4y A B v AR B B R[]
B, R E SR A B

A SRS TR R B AL IRIEIR ST
PRI G AL TR ] () B A JEAR AN 2544y SRS FE S
BEli b VRS R T T RS (1 Bl AR B R AR
A B LR INTELER IR U7, B a5
BANIAE | A S B ITE A s B /N4
2 TR BA (Steady-state model of pro-

cess)

R — &N AR E RF(mAEH AL &,
n AR B AR, S RTINS )AL ), Bl e AR
Y IEFS N AL B U, AR T BAL R R B 22 4L
Nai; = lai;(1) - ay;(N))T, Hpi=1,--+,n, j
=1,---,m; ATELEN Fy KPR FL T B RCB BR A S 5
oMb = [bi;(1) -+ by (N)Y, Hepii=1,-- | n,
j=1, LN AEBINE X TRERGN S,
aij(N) ~ a;;(N + 1), bi;(N) ~ by (N + 1). I &4t
(AR ER A RS TT LA ik 1200

[ Y(k+1]k) | Y(k|k —1) A B,
Y(k +2|k) Y(k+ 1k —1) A, B,
: = Ms : + | AU(k) + . | AF(k), (D
Y(k+N—1|k) Y(k+N -2k —1) An 4 By
| Y(kE+ N|k) | | Y(E+N -1k —-1) ] | An | | By |
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Hr:
(0 I, O 0 0]
00 I, 00
Mg = : Sl
0 0 o 01,
0 0 O 0 I,]
[a11(i) ay2(i) aim (i)
A — a2 (i) ag(i) 11277(1') 7
_anl(i) an2(i) - apm(i)
[b11(i) bia(i) --- by
B — b21‘(i) bzz:(i) b2l‘(i) |
_bnl (Z) an(Z) T bnl(z)

Y (Ky |Feo) FEANTE R IR 22106} hey B 220 40 HH TR
MNFL>N,H
Y(k+L)=
Y (k+N—-1k—1)+

L—N
Ay > AU (k+L—N —i)+
=0

N-1
S AAU (k+L—1i) +
=1
L—N
By Y AF(k+L—N—i)+
=0
N—-1
S BiAF (k+L—4). )
i=1

&k + M — 1B ZIFG, AU A FRFEAZE, NE
Y (colk + M — 1) =
Ykt M+AN-1k+M-1). (3
SL=N+M-—1,1
Y(colk+M—1) =
Y(k+N—-1k—-1)+ AN[AU (k) +--- +
AU (k+ M —1)] + By[AF (k) + - +
AF(k+ M — 1)) @)
04, AR ASBR AT I~ FRoR:
AYgss(k) = GuAUgs (k) + GiAFsg (k),  (5)
H A A FRSS(steady-state) K /s Fa 5. i B A F2
B Gy = A A1) I HE 20 A2 2 1S 2 40 R
G: = By.
KPR RGN E IR, SRR, AR
“ORBER TR, S AR A e SR, WL ST ER
[16-18].

3 BMHREZTEALEENRS (Online opera-
ting instruction based on modular multivari-
able optimization)

N1 R TP AR o R A ) 5 SR (B ERAIE

e BIsATASE M 22 A B [RIN, ORAIE B 4R

7P SR I BRI S AR, B2 AR B IE 2

BAETR 3 RGNS S 2 2 N H] . HARYE A

A FEBCE AN A S AL B AR (A= 22 4 7 il ot

B R R AR, IR B EIAN R BB

o, BRI B HAL I 73 R 2. i 2 AR BALAL

SR FH - B r 2X H AR R s (2, R 2 AT %) &R

GUIRAS, DUA KA a5 JE L H AR A8 U VF

8, IR E R VPRI A R B A id4s T — 5%

ks, BEIFTA B bRERk 2 e B FR AT AT (B

A B HEFR). & W LHRFA AL B FRA

3.1 2 %A (Constraints)

311 #HEZEM LT B2 K (The upper and

lower bounds of the controlled variable)
B4R B B 2 R 3 AL R R 2 0. 20 B
KB AR R R L AIBAT, B VA AEA]
TR B LR A AT, HAIRFRIE A
YL <Y (k) + AY (k) < Yo, (6)

Hrr: Ye RPABIEAZR; AFORIE, AY KRt

A B R EE, DLILIRHE; & R Z; Yip, 1

YL R A B R RRAEZ) R,

312 BELZEM LT BR 4 H (The upper and

lower bounds of the manipulated variable)
AR AR T I 20 SR AT AL ) P B AR ke
i€, AT, KRBy
UL < U(k)+ AU(k) < Unr, (N

Hr: U € R N#AER R, Un MU, FZon 2L

= R RRZIR.

3.1.3 #AE & 13 & 2 W (Incremental cons-

traints on manipulated variables)
H T HATHLR RN RE DL X RGeFa e 18177

THI PR 25 8, AN A B 4 VR A B 2 5, TR e 1 42

PEAR R IR 2R, HFRE AT

AU < AU (k) < AUnt, ()

HA AUn, MAU L R B E R I B ) EIRFTR

PRZIR.

3.2 fit4k H#%(Optimization targets)

3.2.1 HH S X ¥ E (Output buffer settings)
FIBANIAHE BT, 4b T L WA S
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AR ER TR RE R AR, FI iR
RGREAE T %M RAEIX 8], BB 2 X,
CIABIET IR BT, Pz B AL,
1. B T

min J1 ZHdYHH?Ul—FHdYLHqZUT

s.t.
P Y (k+1)=Yur, Y (k+1) > Yar,
YH™ o, Y (k+1) < Y, o
dor — Y (k+1)-YiL, Y (k+1)<YiL,
Y7 o, Y (k+1)>Yir,

H: Y (k+1) =Y (k) + AY (k); dygFldyr, N E
BRI BR £ R 22 11X 5w Fllwo 53 73] R 428730
(1 R BRSO RE A

L EFR Y,

TRy,
K1 AR g DORE K
Fig. 1 The structure of a controlled variable buffer

range setting

3.2.2 &5k (BEconomic optimization)
S AIE R A R
min Jy = aTAU (k) + BYAY (k), (10)
Hal=lar az -+ [N =[B1 B2 -+ Ba]sr
IR AR B AN A B AR SR8, B A
R A RNk i 2R
3.2.3  TAE s AL (Work point optimization)
FESERR TV R vy, B L4811 AR e sl X A
PR A i PR R B W e A RO sz, TRk
i EEXF IX AR AR B A (R sl BEAT 1541 £E3C
BRL16]H, IXFEI A B RR 2 i/ e shAc e, HALL
AT T
minJ3 =T AU (k)] (11)
Horb: |AU (k) [FRR B AE AR B I B A 0E, AT
BRI E.
4 ETREEBTERNELRESRFRS
(Online decision support system based on
SSTC)

K FH 7 S 3 H o R SRS PO Bk 2 A2 B

LIRAETR S U AR A = 22 4 2 T
P AR AN B AR, AR 2 H ARG
Je 2, A K Se g B AR IRAE SUVRER, JfAE
12—k B bR, DACEHE, B 2 1k
1 HFRSE BT E AR B 2 AR A 215
PETR FIRAHE LA TAT I TR TT 5, HAE
RS R, DCE BAAG B AR L Se ), R $ K&
FAEH AN A AR LS ). AL B WZ 5 T
Wz | R RS B AR T R e AR, e STk T4
VR B A AL B S IR SRS

4.1 MUJZE &5 H T #2 #1 (Double-layered predictive

control)

IR AT £ . S50 S0
L 46 T AL A B SRR T
U AL BE AN 2 (P R AN A S A TAE A, B
AU Tl S A, 732 2R — P X2 &5 46 1) Fi0 i 4%
12324 FLEE R 2 R,

I ERZTHUE
JFEB LA JRIFREERAG
rads BRIt
W51
B ot ]
AL

T :

DCS-PID## il

T :

SRS

BLA P o]

2 XURGEHTEIE I A5 A4 1R
Fig. 2 The structure of hierarchical control function with

double-layered predictive control

K2 EJRARE BRHRIR, MR NEhEE
iz, RS bR £ B IAERRS TR s L
BT EBIFL, TR RS TR A

EMAEHA B R RS Bt R R
A, FFAF N HBUE /L, RAIMPCHIR S AL 1%
SR TSR I P 81, SEEAE AN T 2 A %A
IRt B A A B B R A S .

AR J B RFSL RS R G5 402 S5 R TR
it RS B AR T AR, TR XS 254 Tl 4
IR . RAESCHRF R GERAL HARKISAAT #8737 LA
FE TR, ] PO AR
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42 A& H i HE B B & # R (Description of
SSTC problem)
s HARTHRL A il R v R A 4 Rk
AU§(k
L et
s.t.

AY ss(k) =G,AUss(k)+GiAFgg(k)+e,
Yir—e2<Yss (k) +AY ¢ (k) <Yur+e,
Ut <Usgs(k)+AUss(k)<Unr,
AULL<AUss(k)<AUnL,

0 < e1<YunuL—Yur,
0<ex<YroL—YLLL.

(12)

A, HERER RS AR E B RN
A&, iR —2 & R L 2 el Mg
A, NFHRERERENRNALE, [R5
/NN AE BN, SR S A R AT . Hodr: Oy AR
R AN REG CoNi /MBI BT R
e NBEBNZE; AU Sy (k) FRki ZURMN 2 B i fads
W&, AU (k) Rk ZI B /N8 B A8 & e Al
e NLIHGFAFBIRA S AT .

EEXTA2) BIALAL I, SCRR[16]42 H B BUi,
BES 1 AT AT AT YR RDE, B2 SRR AL 1) . A
SCAE A T B4, BRI AR S5 M SR,

1) AIATHEHAE.

WA B AT AT PR S I R 4 2 R H o 1
I R, 4R

min J=|le1][2,, + 2| (13)

Hrp 2 A R X (12), 78 A R IR, w3 Flwy N
P AS B AL ER. 24T = O, B (12) L 4
RAERE, ARAL TR B AT AT M T A0, BB (12)[N 2
WA N2, AR 1) AN AT AT, H @ I 24 R 4% 1 3t
ITVRRE S, AR A R AT AT

2) [l REK .

FERFSE 10 AT A7 B0 1 8 5 aT AT, xfa(12)
BEATSRAA, 19 BB R A 55, v kT LLE H, &
S HbRFEAES M EEN TR 2 AR B L. Ho:
PR Z A B AR i b X B B A S T RS s
THE AT AT 1 40 58 4 (LI R SR ATF IR RA St AR By
e 2 T EIRATF RAFR M Z 0 X dyn FldyL);
LT TAE SO 2 T ) R A 2 (O 55
T+ aT+GCBT+KC, Cy M T AT). GS A KC
SRR RN AR i S R 2 (R 2R R R

4.3 T #5220 5% % AL 46 (Optimization
based on priority of controlled variables)

A3, B J= 0, T EE I E R HEEH
bi; 24T # 0 I, FERHE A B K2 AL AT
G S TR el TS YT N B A2 Sab U -
N T ARUEA P2 1) 2 A AR RR, s AR e L2 R ok
P EARACHI. T & R AR B IR R K,
AT BB A F IR SRR SRR B LR %
PER AN, RAEE T TP RN it e Mey,
Ml LS R 2R AR AT I a2 T 2, FLUORAR
SR LITHRFAT, I LA RHE. & Tt 5, Bt
(13)9LPJa] @, JFil ol 51 A48 B A2 & X, 6 X (12)
HIA RS — NATAURAY 1552008 242,
(DU RIER 2R R LA P e B = v

min J=W7'Z,
s.t.0Z =b.
BB EY KL TR py MAFEIIL S, #7T
FAHEBIRUCHPY, P2, -, PEY. AT AR e 28
PRACHERE, T XL e g m (Py) I 2D R AT T %,
SRy 2B B S A Py 2 R %A1
min J'=w1' Z1,
s.t.0'Z' = b,
Hr EAbRN, T ETRRAHRE S PE, LA
IERAE.

RIS BRI A PRI LI ST RA 5t

BB fiRel Mel. FX, BIBMRILN PSRILTH AT
min J2=W2' 272,
s.t.02Z% = b2

BRI 2T AR B J0R Py A A e Flled LA €,

HAF BRI R, K= (16), FRIL5HK

NP LIRS AT HIRS i A8 B e Mled. K EIRIR

T2, BRIRAG)Y MlelY . BEm1 2 14538 B 4 W 5%

PRI st AR B e M es, F HARANR(12)IF KA, 15

AR B 5.

4.4 BT B AEZ &R % % MR 4L (Optimization

based on priority of manipulate variables)

s BHbsitErh, B e 2 u e A0 AR 2 AN
FHON /NS B AL B IR R AL A BB E
L AR, AR T R S BUT RSN
RCERAE AR 5 BB AR, 58 A8 T8
SRATEE R R R A ARG, [ 58 (AT R ECH AT
REOULEABRT AL TR, AR —Fh AL T4
TR BRI B AR,

T2 AR TT 18] AH I L Hedzs A B R 77 17

(14

5)

(16)
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SR F R, AR B R E L PR SN
Se4— 8 B, B BT R R S gk, Hod
TR

1) VIt E.

a) FIER BRI R N E: T REU; 1
e py,, i =1,2,--- ,m.

b) #FAEARE NI TT M E: AT ARG
KA fe/Mbs B NE ). B HR &= an Il i, A B2
Z AR AR B A e AR R A 48 R (K A Un, U,
AU (k) =0).

O HHEAEER U, M WK, id
HND¢g; = +1, i € {1,2,--- ,m}.

@ LR R U, M W/ MR, id
NDq; = +1, i € {1,2,--- ,m}.

@ MUEAEA & U, WA T W /N B,
WWHNDg; = +1, i€ {1,2,--- ,m}.

c) AHIRMECorHIWr: #HAE B 5Hiis A &2 [A]
ARSI, RTII X GRS SR 347

O MYEELTERSHEU, s SHETERESHE
Y ss N 1E M G B, 12 Corj= +1, i € {1,2,---,
m}, 7 €{1,2,--- ,n}.

@ UEBEETERSHEU sSHEBETERS
HY; ss A TARKR, ik ACor;;=—1, i € {1,2, -,
m}, 7 €{1,2,--- ,n}.

d) BRI Dy.

@ HY;ss(k) < YiLuht, AY; gs (k) I 7
NIEEA Dy (k) = +1,i € {1,2,--- ,n}.

@ MY ss(k) > Yin B, AY; g5 (k)18 45 J5
oG, N Dy (k) = —1, i € {1,2,--- ,n}.

@ Y, < Yiss(k) < YiuL I, idN Dy, =
0,i€{1,2,---,n}.

2) BAEREA.

BAER R U, PIREIRH RN Py, (k+ 1) =
(COl"ijDYj(k)DCi‘l‘Q)pUia 1€ {1’ 27 e 7m}’ ﬁ\:qj]
(R H S B AE U

O #eA BFa A H Yss ¥4 2 12 1 25K (Dy;

[ 4.05e275 1.77e 285 5.88e 275 ]
50s+1  60s+1 50s + 1
5.39e7185 5. 72¢~ 145 §.90e 198
Y(s) =
50s+1  60s+ 1 40s + 1
4.38¢ 205 4 40e—22s 7.20
L 33s+1 445 + 1 19s +1

Serb: BAEERIUL, U, Uy MR B T
S5 R 15 U7 5 S R R I 4 B
i S ERY, Yo, Yo b BRI IR T

=0,1¢€ {1? 2, 7n})’ EYx,SS(k)G}@S(k)Eﬁ%
AR H, W) = .

@ PAFBRAT LB ER, & LY s BRmA
i A EOR AR AT B AR

Ygs =
{Yiss(k)|Yiss(k) < Y;nLUY;ss(k) > Y mL,
ie{1,2,-- 0}, 17)

HY, g5 (k)€Y s LIRSz, Wj = .

TR T AL e G, BRI HZ 48 e 2%
MR, BEAT T SR e AR AL e g B ARk,
Hod R R AR i, fEAN AR,

BB RRRESR T R Bk, BIEL
AR, e T s m e i, 285
HATEAE R R SR AR
5 i (Discussion)

AR R (AR e AT VRS AL T —FloBr (1)
fif R TV A4 bR ook B LG . ATV
FEFAMARST Y R 2R IR B 3R
PN, (HTE SEBR I N I 2 v, 5 GRr i e FL 1
BRI R M I AT VR B R 2k . R
T3 IE R AT Y L, AT e 3G g A\ g
AT ERTAOAG T E) BA T, 4

1) W4 A2 250 2R AR AL BT A AR T8 R
AT AR R BRI B A R R AR ML) 22 A Rus AT Rtk
TEHAT PSR SCRERT, TR AANLIZAT Tl 5%
P it R 7 2 () %o I 6 2. AR S T30, 1 A [
PRI, BT 2 e H L.

2) TV BT AR S | PR A R A,
DR AE LA T S AT 2 TOUAL B, Tt BRAEL 531
PRIE(ESE.

3) MFEABESELELRE ERTEm
B/ G, PSS R A e 4 3 AR 2R 1 I .

6 {iE (Simulation)

Shell 5 i 73 1K 2O — NE LR Z N2

P HT B, ZIS R SR

[ 1.20e727% 1.44e7275]
455 +1 40s+1
—-15 -15
U(S) + 1526 S 1836 s F(S),
25s+1 20s + 1
1.14 1.26
| 27s+1 32s+1 |

PRI 73« M2 il R SRR AT ER 8 A [ T
L. ARERISABIF, Fy s bl i [l e o e A
TR TRl AL
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PR R 2N
Yir, =[-0.5 —0.5 —0.5]T,
Yar, = [0.5 0.5 0.5]T,
YL =[-0.6 —0.6 —0.6]T,
YuL = [0.6 0.6 0.6]".
A ) Wi
pyy = [1 2 37T,
py, =[1 2 3T,
PR R AN
UL =[-05 —05 —0.5]T,

EOL 1 RS
U©)=1[00 0],
Y(0)=1[00 0]",
FO0)=[15 —1]%,

AR S

Py, (1) = ((+1) X 0 X (+1) + 2)

Py, (1) =((+1) X 0 X (+1) +2) x 2 =4,
Py, (1) = ((+1) X 0 X (=1) + 2)

Bl Py, (1) < Pu,(1) < Py, (1). #RAESRES Rkl
FR.

Unr, = [0.5 0.5 0.5]" W2 BB RN
Ly C=[-05 —1 2],

pu=[12 3" -
PR RS R anR2 PR,

fuhast C—[2 11 _1. B3 SRR
WAL TT U(0)=1[0.10 0",

Dc=[+1 +1 —1". Y (0)=1[0 0 0]",
M Cor: F(0) =[-1.5 1.5]",
Corijj=+1,i=1,2,3, j =1,2,3. PR R Ss N3 o,
F 1 HFHRIRATATES, $4F 5 R 45 R ki
Table 1 The operation decision in feasible case of case 1
P HE S R RILBIEEE
Bith A AR LA [0.5000; 0.0517; —0.4262]  [—0.0294; 0.5000; —0.2000]

HETY B ELZNELMAL  [0.5000; 0.0517; —0.4262]  [—0.0294; 0.5000; —0.2000]
FTEAEE LALLM [0.5000; 0.0517; —0.4262]  [—0.0294; 0.5000; —0.2000]

R 2 WFOLEATTATR:, A 22 Rb i
Table 2 The operation decision in feasible case of case 2
DA B ERIET & it
R A BAR LA AL [0.2588; 0.2455; —0.3984]  [—0.5000; 0.5000; —0.2000]

HET Wi EL MR [0.2588; 0.2455; —0.3984]  [—0.5000; 0.5000; —0.2000]
HETEEB R 2L [0.5000; 0.0517; —0.4262]  [—0.0294; 0.5000; —0.2000]

& 3 HAIHALTTAT, E 5 F 45 R rbi
Table 3 The operation decision in infeasible case of case 3
LAk BILRIETE BT E
it 2 g fr 2 thith [0.5000; 0.0624; 0.2771]  [—0.6000; —0.6000; 0.4231]

HTYB RSN [0.5000: 0.0576; 0.2956]  [—0.5002; —0.5001; 0.5346]
HETBIETEZMNAESRME  [0.5000; 0.0576; 0.2956]  [—0.5002; —0.5001; 0.5346]

X EE BRSO R OLIA G DL AR AT AT 1 DUERAE B AR, R R B R (1B DL2), AT 1

LI, R B AT E AL AL ST R R 2 A RAILIRIE B ekt 022, i T A R AR AT,
FARMASE TR B L NP EAAEN R H AT AR R AR R S E SRR 5 R BT 2
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Dependents
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= : ROMEEER : A% s Priorities 1 2 B
REAESEERRER Lower Buffer 0.5000 0.5000 02000
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Upper Buffer 0.5000 05000 02000
1 hAB . HMEEEEITRE. HAATERERE
1 BERES B (SHERBAEEX), RESEANEG B Lower Limit —0.6000 —0.6000 —0.6000
ERELESTEMEL (RAN) B8R Upper Limit 06000 06000 0.6000
88| Wame | cumentvale | Priorities | Direction | LowerLimit | UpperLimit | Optimization 0.1000 01000 0.4000
l§ ut 0.2745 1 + —0.5000 0.5000 03473 0K 2 - & - 2
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Fig. 3 The HMI (human machine interface) of the online decision support system

7 45 (Conclusions)

AL LG Z T f R A2 B brit EUEAE,
BN PR IR RGR. IR T ETRES
H AR R L S S S 2 A B A SR AR
DAk &5 16 BR) AR ACA A DL S A e, 5] N4 AR DL S )
() AR, o & P i ' AR S AL 5V, AR st
BrAz = I RE TE VA HERA AR R B ). & Js
T FOUE B T AR SR B TR S SR T VA AL
P, FER AU T AT &, B T A2 R4
TELRIR SR RS, BB UL 1% 7V S 1.
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