FRai A pE 7" 1 & 22 E 0T B AL EEET I,
AV 20— v o EehneE FH

(EA S S AN N ¢ I

B Bt K

e

i —

SEAEE O A, SanfihT Y MELE, FTREOKT Y MEEZIRIAL DD, F— AL O # AR
AR R T D L IS RRIER P SR AED 55T L= ¥ Y RIOEETO R A TH D, KEE»OH
MR RETRED 7280, EERTE, A7 V2= Y VEBEOAMIITE L, VAT LAHMIIL A= — Ak &E v,
AT, REH~O OR BMTEAIZE LIFICEELE 24, (1) KBEEANOHIE, (2) £EIXS D& ~oxt
6, (3) EAERITH T B HEANORIE, (BT AH) AT EHNT .

F—7— N AEFERTE, A7 Ya—) vy, BERE i, BETH, B AT L
LA S T T T T T T T T T T T TR

1. #8

FRAERE 7O 2L, SR, ke E O R & i
S olA L, HEE, St GR XERLESEEF
GIEZFOBRIG C7gk iR %, SRt e
Hhh— I~ BESI—>Z LI 722 & O TR Z#5TED 7
A, TL—r ¥y sy RIOAERELZ SO, B4R
(X, BEEE, ¥R EOME, SIMEIIRNEOm, JE
AN EDH A X7 & WEHRIINL2SFSF
MNP SKY, FOBITFHAEICD X ADVETH 5
FHREIC S RS, F77, FOEGESME, EEWRS, T
LA A X, BESEIREE, A v ¥R EOMAEDEDND
WY, EERRICET L HBEOSREY b 0.

EFERTR, AF T a—) v IERKE DXL
THRECEEEEMC, MlZF) 5o, FEXOLTHE
TOMIY 4 IV 7 LR ERETHEHETHD. M
B, 3 AN, MR LS F S RO A Z R L2
AW LETH L. FRIZEA 7oL AT
1, Ao R 2 L CELET S, Wb
5 [Rkuy MERE] SREEI A (EEESD) ©
METEFTHY, SN TE72, LaL, midl
7o& 90, BEOREFMITHRICIDRLD, W
SRR D20, WH, TIAM, WHONT AR LS
TR —BECOAFERH A TH I L3 L <, 2
HDOI INTIKGF L TR 2008 TH 5

=75, RO ZE ORI OHMERE, =k
27 MCHE) MG O AL, B & JTeE IS 723k
WS IZidB, IRl UaeT. LBR 500
L) LwAnb
H AR SR A A A B S AR 7 1 2 AWF5ET A » 7)) 2 =
MENVEIZ2= RPN R
T 293-8511 THERFHTHE 20-1

132 (4)

WA, % Eomrs, AEERE, A7 Y-
YUEH R AT AN O IAET AHM O = — AH%E
FoTWh,

F 70, FMAREEANTE T, FHERARR oM i
Iz, BEEwE Y VN—IcRES NS S F EFREHE
TNIT) ZLAHHALTEY, ERITFERALHEET
Ho IO Y AT AL REIZ R > TETWD,

COEI)BEREOL L, bivbiud, BUR, H4H, 2
MEIE, Wriize &, SREAEE 70 A DK THOATE
FHE, AT a—1) ¥ O OR Bt O %
DTE 2HTIE, ABBELRATF T 2—1 v 7iE
ZFEHM R BEE N T 720 0B M & LT, J5R
B BN ET iAo A 7 2 OB 2 HENT 5.
3HITIE, AERPTEAETIHRELOSFTIEARE
LOEEMY P 2B e LT, EREE TRIZB
2 P e T 2 M AT A TV CERE RIS T S
Fetli O FFEF & KRN 5.

BB, BHNRIZE ST, TXTOEM 5K
FTETMET 2 2 LWL T — AR, PAT LD
T EAERNK T DA RO LN D 7 — A0 H
5. 4 EITIE, BUELRSEBRREAE ) HRIZBWTL
ELIRSAET 5 ZOMBEICHT 2 #Aas LT, A
EDWRIMAr Y 2 — 5 ORISEHBI %N 5.

2. FEH—BXE  MAREL

HARDBSHZE AR THE SN D #REA, fiik (JEED
D, FHBE L ICHET L. fAkiEa—27 A
EMHINLERGETELBESICEN -V A L5,
=7 ZFEIA L LD ITEFICIRA SN, SIRTHE
fif, ALFPUG SEEEAICEHE TN LB bk a— 2 A
IZEDEITEND LT, kFEx b%IIEHATLZH (8

FRL—=va XY —F



[C] Responsible for Head Office I Responsible for Steel Mills

- = @Raw Materials Blend
2 @ship Load: j Planni
5 China UsA
Republic th Af I:cdht Y. Australia - "
Ship Berthing resuts || = @ship Changﬁng F i
ls,,,p oo el @ Ship Unload-Scheduling l—' S i
@Raw Materials Blend

i Scheduling (MW7)
NGy &
Sk W= IR SNER '
® Stacker Scheduling ®storage Yard Allocation @Reclaimer Scheduling
planning

B BORHCBEE S B R - Witk

) L. TOSSEISEIFIORGHESN,
W, EH, EL vy hEwvo sz rans [1].
ERZmORR, $igk, PR, WREI0ED 720
12, HA REOWmsEAEL, 20T A MILZKRTH
5. BEZ D OGEER, MHIERIISZ DD, B
TEALL T A MEHIRT 5720120, FR ok
W, Bk TREOAEE, B & OEE TEE oW
B OFEA, BEEE LS TW5.
INLWREOL Ebhvbiug, RIS 5 A
WA At b= v & LCGEIE L, mELT A L
*HIBL T, BER—EAE - WioRELICHD) #A
T&E7z HGHARTRIE, AL EHT (KFTORERRT) 12
B Twd (K1), REOBGELA G, AT
TORA) v MEERE LT, WHESPTIIET 2 EME
), WETm A LCIRIET 2D Th L. EHT
X, INSOPESNIZEE AT T, s Kok
TEFTAH 4 OFEM 2 BRSERTW 2 7R T B RE L o
TWw5h. BARRIZIE, At Toxtgiz, Otk To
Pt GhfkodpEr), a— 7 AEEREYE 2 R
B9 B AN A HEOR 9 2 AR IR ST, QOWEHE &= & H4E
LS, FEfE L7 % SR (010 - 5ak) 1A
W3 % 2% Peed 2 FE AR EH I, O TR & R
L 72 % & OBERPTIZHAR S 5 5 % Teed 2 I AR
FHH, QTN SBIENFR E Mgk, a— 7 AL R
AR L AT RO G R e T AR
WAEET 5. F72, BITCORNRIL, Rt CToE
SN/TNHAIN, BEFTmZ b &1, EiroH 4 D3
BEICHIETES L)1, @ORBOY— FA OS2 AN
Wit AL LT % g 5 v — FEERW, @Y — F
Fe & 51 CHLsE 7o AMUGTIZZ AL S 720 DOk
PR OB A % b B 2 ANGTE, DY — FEE
FHEC P S 2 EAH LTI HA N 3 72 @ Ok R il
DOREFIEG B L A L 72 5% — R4 29 (1 0
ROWFRAY % Peed 2 P LT, @AFFE g &
N7zt HREHE N — 2 ORCEEE % H 4 OFEHE:

2019 4 12 A%

t (N+1 )th (N+2)th (N+3)th (N+4)th
verlapped time
Long Range ﬂ
Decision .--_Jh____J
Layer ’ — @ '
‘ Fixed Information such

Detailed ’ ‘ = as ship allocation, etc.
operation Detailed Information such
decision layer__ ten days as ship departure time, etc.

B2 REEREEREE R T II T Oy ) X A (2]

EILE) L) IR AR OEK, THDH. =
WO DORGITK LT, BFREROMNRE A4 & &
—TEBTEL VAT LARMART 2L L HIC, Hfs
Wt U OB bl 2 A LT &7 [2, 3]

ZITIE, —BlE LT, FHETORERETH L EER
Lm%ﬁﬁm@w/xTA[]®%%$m%mufé
21 EFEREREMITEREHRE

R L AR TSR 13, 2RI BE OARRA O BCAR T

(%Y, &, BUEH), ZZHTTREAAnGEE, OEE,
B RGBT CTOREREITERE b £12, KRBT OFLHE

ERT BRI TY h55, MEHE & S o
R COMMETI 2 RET 2 b D TH L. iz
Ko B, SERIEEE, W8S — I X DA
WER D720, MEFEHEROMR, By — % 8iE
k352 L CHRHAZIMZ L Z LD LR,

22 RFTa-1) v iBEOER

MoOfEH, i & SRR 2 BRI, RO
ERM R A A E T 5 REGERETHEMELE LT
ERAL L7z EEH, HEto—6, BB E
IR IR,

REEH

8 g it st s | VOB BREIOEG IS

51, L%wo
LR O R R

L LR B O

load 4 s s44% &
unload g sos s44% &
HlFEMs (—H)
SRR IR, JEURLEE R A, PR T REAR AR S
TR, N — ARG % &

B RYBIER

e B & ik O A EIZH O f/Mb

min wy Zﬁ’ Zﬁ%ﬂﬁ Ziﬁiﬁ/ pIP N Zm
(V=g o, s ¥ O it 159% 9N0 19 )
w2 e D e Doty TR gy s 4

ZIT, ik L, ML TS TR EE
BEOBM) L UEW T TIMIEIET LzE (W

(5133



e EHWTETLER L0ETHL. WHEENS
W E ISR D N5 L X VT 4 — B SIS E
TLHI e, MMOEHOIREL 225,

%R, AREECIEWARMSEVTEE RNV T T Y
BB DH%RE, DS T EF RERFIANRIET S
FO7, FHPI ORI A B L 255, 5
N ATCIE 1 R HALASEE OSSN BN EF & B8 L 72 2P 4E
JeF CORMOFAMEE % #IELT 5 2 L IEES T
W[4, 5. Tk ) ICEIEFHEOMAETERE & Eik
EERE R FEHCEE T 2 L IEHERE - B o8l
S GRS H o 7

22T, BHIMICKRIES IR L,  OUER
BERFEERHRE LCAMES 1 3 0 7R 8RR
BT D REEICHEE FE L7z 512, KRBT
FHIM 2 R ca B L, SR TSR B LR L
V32l - w B S0 2 BRI OB R 4E % D) oK
FARE BN LY, GERRIFEDATFETH - 721
IR LT, RIS 2 D A RS 2 LR WREL
L7z (X 2).

2.3 MAER#HER

VEHE LTy b Fr—1F (03) 253, BT
DOFFNLTERD A7 ) AL =R AEDPUREE 72 o
7o (b CTOFMIIG4&M). Fo, KB 1%
BRFESHENT 22 8T, ZEHFICL2T 725
F v — WU & D kB EI ST RE & o 7z

3. ERFFEIRFRMOMTE

SHAETH HEMETIE, FERISLERSIN
Ay 7 QL EARE SN TIE B B
o, THREHOHELEL, WEAZEZ SZVE
9, BIELOFEERF FICER L Twa . TS
WBWTROEEARZ LIE, oSS TH %Y
WCRETHZETH L. RS, WS THINEN
L EAINCEICED T, BEETFHAREE S LB -
BRI, $ES 4 oEIELTLE ) 20
THb., LaL, SR E THOZE#I KR E <

_
NAB [HIETO000 NAY [ ek
hMMine"'"'"x"“'"“""""""""""""'"""'|'|'|'"
N Berth i

%%nr LT Fre

[ - cischat

% Jﬁ#

- e s = “ﬂ

B3 VEREEDOHY FFrv— 1 [2

134 (6)

FHCE K OREET A 2 F 9 5 Willd L T o
BIREL Y, BRI LV

BT H 2T 5 720 O 83E T oo el %
HTH LR, TREHOMHLE L, ELDARY 7
MORETHIZ 50 L, Wil S T % 225 v 7
HRFICEIETE 2 L) EIEA T ¥ 2 — bR F v A M
WEVEL TS, FIRICHENLSFAEE S, SR
THELBMChIE, RETHNLE TRHEO LR &
BEHMOAFMETEkES. LrL, ERHTut AT
1 R & [AIfRID), S TAEDHIIK Z 224l
MPELEL, 20, FARBELRELR L, kg il
WEMS G E S (BEETF CIERAENEE S
) SRR OGRS A 720, BT 2 EMIcT
W+ 22 LIRS TR

RETCE, BETHOFHIE L WiHfEo—>Th
B ORI T ORI EICE LTl 5, WET
F PSS 7 0 — & e oAmEE T o5 1 k2
LCRRALEDE, #i7zI2B5E L TER & mtiEs
FERAWEE T ORI R LGRS, Rz
FREB R %R T

3.1 EHREE7OLRXERFKDOEEIRELS X
JER S 70— % 4 4 1R, INEIE T b7z
257, M- HEERETHTEDY 4 AN Sz
. INHEHNEEE T E DR SIS H D L)k
AN, WEHRICTHRBS SN G, WEIKRDIG % ks
TR LY, EXOEEMRRIG U Tl )5k
FOARETAR (Bl & L) b, BEGEPOR

i IRoughi [Finishing| (Cooling| A

furnace mill mill bed
A
Start time  [cooling] [cooling pit]
S T omating
Production period

Heat treatment

Shear cutting,
A N

- H i ; H
Marking | { et UEiaT TG -w A
= . bl N
H oile 23 e f coating | Finish time

B4 LS 7 0 A (S R TR, B S TAD) [10]

Pro\per rolling date Shipping}deadline Delivery date
|

T
t

Standard production period Standard delivery

(prediction target) period
Base . . Grade |Inspection| Customer
. Processing period . . .
period margin| margin | margin
Works A | Works B | Works C Works A | Works B | Works C
A, A, A, Normalizing| B, B, B,
UST C, C, C,

B5 fEkoEEIET— 7 [10]

FRL—=va XY —F



B U Cls g AT F 58T (BIE, AR
E) LB L. MAITBNT, ERTHENS TR
AR TAE, B RAETRETHY, UST (BEIRIES
) IWGTOMEE L OTHTH L. KEICBWT,
BT LR IED S BT (b L I h) dEfinsis
I ETOHKEEWRL, EARLIHNISHELEL T H
W& IR 5.

PeR DTN 5 @ X 9 RO T — 7V TE

80

70 | behind time in time

60

0
=2

_
=)
g5

<

=40
(1]
30

=

20

10

0
-1.85-1.23-0.62 0.00 0.62 1.23 1.85 2.47 3.09 3.70
Standard production period — Actual period

B6 ftRoiEi T HE [10]

order specs

| A. Predict process flow & classify the order |

Ci

| B. Predict process flow probability |

)

C. Predict production period probability for
process flows

)

D. Predict production period probability for
the order

lmmo

| E. Calculate standard production period |

fos;
End

B®7 B LWEETHONE 7 L) X4 (6]

Conditioning Leveler
PR N Conditioningy /~ ——L— Leveler ™\
! decision tree decision tree |
<1205 >1205 <25 >25

/
'
i
'
i
;
i
i
;
AB ;

i
i
:
\

i ]
i
! ]
! ]
! :
) . !
! ]
' Cod
| Coad ) |
' i
I i
i :
! 1

T
Process flow (ex.01010100)
Order class (ex.classA) —>|
Product class (ex. classA_01010100)

B8 ikl JEd A HEAR [10]

2019 4 12 A%

BENTBY, )"—ATH, T, BEan, mik
HH, WERSMIIAI SN, SHIENS 080 < 5
HIhTwi, 2LC EXOREMHEIrSET—7
VOEAZZIR L, TN AL TEETHE LCw
Too 7oL, RSEE NG SCAL AR & HIWTET B 20 A1 AR
THEOTHMOAZELTBY, SETEO TIHNIHE
S EIHAANT W, D726, fEi T 5=
BIMOETHLFEMHBEOL A N7 T LI 6 DX
N, BEZIEA o 72 AL o CTB Y, i TN
IZBUESE T LcHE ((FEETH=H®ETH ] ofléa)
TERSNDMHIERED 91.5% I E > Tz (L
WEdH 2% ISR L L T 2).

3.2 HMLVEETHREHAE

FEIHZ 5+ 52 LT, BETHIERTRE
DHERE W Edbhol. 22T, WBIE% T
WLt BEETHARBT2HEEERLL. #L
WIZHE THIOBH 7 LV T) A8 %™ 712K [6]). B
T, 7IVITYALDEZAT v TORINET %S0T 5.
321 HERBORE

AR & AT L duE, Bl TR o s oA
BELWEEZ . 22T, M 8D &) IiEXDOHE
A s, TR LI EEAIEE EAR [7] TFHlL,
WA IEE KT 0/1 ORLE & —FIIE_TEl 8y —
yeL, K)o LHis, 2o/ sy — Y ORICHE
SRR A AN L7205 sk, MR e L35 (G
FEE SR OTFES) [8).

Production class(c;) 4f order class_process flow
(1)

322 BBIROEEAHOEL

HWE OB — ¥ 7 & MFE L OB ¢, &
L REGED 7L — b AL, % (2) 0k,
FHGBB S =2 (f = (fu, far..., fur)) DR
(R %ok, RIS (c;) OERHERE 7L
L5

P(files) = The number of ¢; plates
323 BB/NZ—LZEDEETHOEH
WD A/ Ny — > f;, CHESNLLEE, 20

UE T RS 5A 130Mal L 72 TA OB T (A4
FbiEd) oEQAGLETER SN, EEL, &
TAORB T OMREEMEE KD D, BAEHIZIE,
WLER TN IERL A ERES 2 &, Fefiit s — >
fi OBEETH ¢ OREREREEEIIX (3)~(4) £ %25
7o, R (5) THESNDEFTH (t,) OREEE &

(7)13%

The number of ¢; & f; plates

(2)



KT B L, Y () 5 (o) 2KDDB (%
THeER [9). 22T, f, @ nFEHOTSL— FOHE
TEHM ST — 2 (fin, On) 1 EFORIETH ORI L 45
U

p(t|f;) = N(tiy,v;) =

(3)
fij=fiu', v =fv" (4)
H:(M17M27"'7H’M)207 U:(U171}27...71}M)20

N
=Y Inp(talf,)
n=1

Z[ln (27) +In (0 )—|—(tn_{)7ﬂ")2 —max
()

HGB)DONEFERT—IOTL—METHY, T
TOMENRE ENLPAFED S —FEHOT L — b
FHETLIENELLL, N OBEIBTTHICL %5,
oo, KX (5) DF LTI, KBUEZREAGRE &
o TLEHD, Tl il X (5) IdEl/ Sy —
CORBIZELOLIENTE, TOFEH L (K
) ORITIZETTHNL720, EHITFHAETLZ L
MHTE S (10].

324 FEREOMETHOFA

AT 7 B TR 7HEMARNS S Ll Y —
DERIERET I P (fila) &, AT v 7T CTRDIL
WSy — 2 ORGE T ORERE LR p (tf5) =
R (6) 1RT L ITMAG DT, Bk o s T
Wp(tle) ZRKD 5.

L

t|c'b :Z t|f],cz

l\')ln—t

L
(filei) zz (tIf5)P(Fjlei)
(6)

3.25 RETHOHEH
R (6) DML p(tle) OBRRIHEE
F(t|ci) L35 &, *?%@I,EH 2?951' 135K (7) DL >) 12§
HENb, 22T, 0.95 (IMEHEREROFIHEETSH 5.

2?951' = F71 (0.95|Ci) (7)

33 #HMULLVEETHOHR

B HEPFTO D BB E S N T L — b OFEH
T e HCCHERETINZHE L, T e 3822
MOSHBHBOC A 75 2% ITRT. M6 L

136 (8)

behind time in time

Weight (kton)

-1.85-1.23 -0.62 0.00 0.62 1.23 1.85 2.47 3.09 3.70
Standard production period — Actual period

9 LW iERE T o4 HEL [10]

100% Works B
i diiat=Ss ittt Rt Al A Works C
Works A

Old standard New standard

60% production period production period

Proper production
completion rate

2 -1 0 1 2 3
Month

B 10 # LT o4 04 [13]

NDE, FHLWEETIOE ) A, E—27 ofEnalk
AL o TV h . B LW T O 1 6E 5k

ZIZFE U Th L 25, wiERmERE 3.2% 00 (91.5 —
94.7%) ZHDHZ ENTE.

WIS, GERDFEHET I 20 557 L VW T~ ) %
R TR O =D QHLERFT O fif i R O FERME O HERS
210 1R, CSOMREER RO FEREIE L, [
THIZ 98 T Claze <, WAFIRR H & Tl ilEse
LEETHL. Thbb, FEEEER & #IEFEER
EDERSGALEEEHIGOEBIEE CH L. it
RO THZ AT wrz b 213, g R ek
JrZEIES D E DR E L, TRERERDS 80% % ) -
TLES>TVEELH-72H, H LR THIZY)
N2 DI, TERCRIEMLE L, Ry vay
fomJLfﬁLwﬁﬁiﬁ ¥, Pk INTEY
T1~3 HEM L TBY, B T oMM & ik
HOUYE R FRFIER L7 I, RETETHE
SNEAETHING, BETNOAr V2 =) 7Y A
T4 [11-13] THA S, BEFTAOREZ 22—
WV OREREE] FAZ b %o T b,

4. AEDHBABRT Y 1 -5 DA%

ERERTH], A Y a—1) Y Y AT AL, ANOEER
EXEL AT LO—DTHDH, WHEOEEAT Y 2 —
T, VEERICE LR TE 2 EE L 2%
VD EANRICEoTIE, SOZERVATAICES

FRL—=va XY —F



Cstart)

The system proposes a rough schedule
with only key charges.

The user evaluates the schedule and
changes the charge position by hand.

]

The system proposes a detail schedule
by assigning all charges.

\

v

The user evaluates the schedule and
changes the charge position by hand.

The system improves the charge
sequence which the user indicates.

dissatisfaction

anpayos oy} Suraoxdw] dNpayds [eIIIUL UB IR

satisfaction

B A1 BH#E v 2 MER Y AT AOT LT AL [16]

VRGBT PARE b ORI L B T LB B,

BROPCER Y AT A L CTlE, £ < OWFFERA
DPAEINTEY, 72k xiE, 855 [14) 13RS %
i

GURBENMETIE, WHOFRFEEZ LTI L
T, WEEHHRIERSN, 2o, MoEbmk
THILERLTWVAD,
KRETIE, ArVa—9%BEREIATLELT
Bz, YATLELTEMT HHRER A & ORI T
VT AL L CHE L7 ER, BLXUZo X A
A O BN DN TR RS,
41 WBIABZRY Y 21— 0HEEHEH
FTEIREIC B 2 BARM 2 ikt gt 2 O 22T 5
7o, SR ETEEY W, BN FE
B A BRI RSB R AL L [15]. 2O
B, RO LD RERPE LN
(1) Y AT7 2 H B THE L Twiwvna—4)g
xR IEFTRIZLIZE T A, VAT AOREL H
TLAY = RPN LT AE08H-72. 72721,
JEFOREH 2 HIWICHA L T b 2=k 5T
i, VAT AT AARNWANE T A B o7z,
(2) FBALEHEOBAFERE FIRT B HERER, Rl
FHEAZ P TIBY Y, 2N DR NS 55
AE, ANOFRHEMERLOIME LT, EnDIEL R
WCRME T 258, ST OIS ERREE N3 %
nE, NEWWOSHELEL - PEIRTE S
A TEETGEETHIET, VAT LREDS
AIEDS R L7z

FR (D), AR TAERELCLTH, AD

2019 4 12 A%

 #1 Cast charge #2 Cast ~ #3Cast  #4Cast  #5Cast

7% _0AOYO T CATWO T CATWO T DA R
i o i Wl e |
JFZGX

" HNAO
T

* auzrk

g 2 2

g
RHFLJ

T congr
W

&

B iplefe R EAE EE B e b e

I wnooy "3 EOME
17 arrr " e
g
20 . .
HaT " oL

IryT)
—

+Steel type

T XzF
T~ o | =

o
~~Different steel consecutive
Group casting

T_GYNER
T uaHE
S

ES—
T

T =it Charge fixed at cast last

B 12 WH#EEEx v A MER Y AT 20— 1/F [16]

PRHBEN LT EETLE) 7200, BEREY AT 4
TIIVERRRORE R AR T 5 2 LR E L e
T RTCOFEPEY AT LICILBOHEETH 5. %
O BAEFTI Tl FHE O RSN LEE A L
KTHY, TELMRN L OEREFIRTE DT
W2 208N HDH, FERHEBOAFIZERL, 1—
FOERIZIN U CLEEREY FRT 52— [/F L L
BUNERbnwEEZ S,

R (2) IIRHEASR M 72 T <, FHR @R
W2 NOHIWi Az 9 = & ¢, # SH LA S
NzOTIE R, NERWAOSRFECIELLZEW )&
WAEENR T, ERERIT T 2 MRS L
bDEEbNL. HEAT Y 2—F12BWTH, 1
TR 2 R R IR T 2O Tld %z <, BRI
U TIRACEm AR L, SEETAORTET L4
WA 5252 EDEEEEZ T

42 AEDHARF+ X MEEY AT L

B O REFHREHIIED W, SERH A o S F ] %
VETDLF YA MIRY AT AZMSEL[16]. Fx
A MRERE O L ZIRBET R OT R TOF v — I %
LIZEZTWDLOTIER L, Fx & OB O
LT v — D ORRE % IS D 7215, o F v —
VOMEZEH L TWA I Edbhol. £, —o
DF ¥ A M AR LM%, FTMEkoNT v A%
BT UETATTHEREDL ETH Y X MK ZEIE
L, Sfmzatme LCiEEL Tnb.

T, HiABF v A MY AT ADNZET VT
AL%M 1L E Lz Y27 L3FHENROT ¥ —
Dk Gidard, MEHKIOR L WEST v — YDA rE
A L7HETI 2 2 — ISR 2. RIS — IR
SNHMEME A MR L, EATF v — Y O EAE 2 B1E
T5., ZOERMT, Z—HPRICRICTEENT v —

(9)131



VOREIZMT 2 EEIIIIN 0, RYOF v -
DLiE % Y AT ATREL, T—FIHRT 5. i
&Y, TEHZEDTRTOF v — T % & AT
B O—REPL—FIPRENIZZ LR D, 2—H
EEEIET R A DN T v AR MR L, BIEEFIFH N
£, ~=aT7 VTBIET S, T2, LEICRLTY A
7 LD HET R VT, 50 L 22 fEPH o B I
RWET S, NS~ TIVBIE L IRE#HFOD D X
TAYEE L —HET S TR IR L, R

ELTHNT A,

O &SIz, HEECTAE R TH O MG % 32
TR LML T LI LT, A—FAZIF AN T
FEMIETI Z S AT A OIRRT H I EDNTE S,

BIECALR T IV T A AR S B ) IHERET 5720
121, e —FI/F AEECH L. HkF v
A MRS AT LA CTEBRL72EE 22— I/F Bk %
PUFIZRT.

1) FHEOFHIIE & Z OWNROFENZIRERE GEFRMR

PFETR)

2) HlF R EOGERERE (REHTORS10)

3) Fr—YDORT v & Fay FHRE (RN

B D)

1) F v~V OUERROBSERRE (A%
i)

5) BECF v — YO Y B (et
DY)

6) UEHEFHTRERERE (90 2 5t o UsE)

7) WFERY, MR, BIEZSHE, R R A I
RE (LFEMEREOME)

8) U RATEARAE, WG Ui - 2R ITRBRRE
(BB O 2 FLMeRT)

9) VFEMNROALLE T A 5 AR (N> P
TR, HANEER)

PEotitz b2 275 V2 —JWEO B %K 12 12

N

4.3 BEAMRE

FASEL72F ¥ A MY A7 2 3B THBE SN T

BY, 2 —FEEE CRE L F v A MRS S

NDZEEMRL, VERFOAMKMIZTT%

kg 2 MRESH M E O RICE Lo Tw A, &

7o, WL, ¥ 2 — F S EAR§R E SRR DS

B EDOBT O AD A Y a—) v 7RI

LInHEN, BIE RO TS [3, 17).

138 (10)

5. #&

SRERAEE T 0 A, SRR T Yy MELE, &L
ooy Mb (EEERKL) 2iRHL>D, d—
rn AL OB AR & T 2 e 5 KO ISRIRO FRL
POBBEEY LT L= 5y Y ROEET O
ATHDH., KBEPOBMREETHRTHLZ L, K
SRIEEHC R 2 1055013 5 D & 72 EAOXTIB AT
ThbIE, EETOLANOL TREOA R % 31
BYLLETHDL IR ENS, HidE T TR 212
B B A EFE N REBO TR OMEICIE ST E
FRLRPNEE 2D, AfGTlE, s OFEICk
T 50U MLAFE) & ke

B, BFELIT T X AOFERRT & Rl
FTLIELEELMECTH D, FOZOORY) HAD
—fle LT, mERHEANSEMMRE LRI,
.70 T AT O A CHER#EILE 7V % HEEK T &
%Y =V ORFEb DTS [18].

Lot b TR HHMT O & 5 7% B EALIZ R 7250)
MR B L TV E 72w,

ZEVH

(1] FHAR [#k& S brnAR], HARIZERMAL, 2004.

(2] /RN, SR, EERFRM, WIHZRE, SEs— =
HWiE A, CEEHER AN REIL Y AT A" MEE T O X,
25(2), p. 1029, 2012.

(3] /VAREIHD, EEMIE A, WWHSC, AREE, AT — N
BIG#EALY AT 4,7 MEtE Tae A, 22(2), p. 345, 2009.

[4] M. Christiansen, K. Fagerholt, B. Nygreen and D.
Ronen, “Ship routing and scheduling in a new mil-
lennium,” European Journal of Operational Research,
228, pp. 467483, 2013.

[5] K. Kobayashi and M. Kubo, “Optimization of oil
tanker schedules by decomposition, column generation,
and time-space network techniques,” Japan Journal of
Industrial and Applied Mathematics, 27, pp. 161-173,
2010.

[6] M. Shioya and K. Uchida, “Prediction model to de-
sign standard production period for steel plate mills,”
In Proceedings of 3rd International Conference on
Control, Automation and Robotics, pp. 346-351, 2017.

[7] R. Kohavi, J. R. Quinlan, Handbook of Data Mining
and Knowledge Discovery, Oxford University Press, p.
267, 2002.

(8] HEAEUIL, FAl—, PHEFE, KO, BRI, CTER
B T R OBI%, " MR E 7T A, 26(1), p.
238, 2013.

[9] C. M. Bishop (JoHi, HEHE I, HOHIZ, RAME
FHAHR), 35— Bk E B, a7 v -
xRy, p. 138, 2007.

[10] EABUL, BHA—, PR, KGR BEER, TER
Wik T OMeRE 7L & BGEEE TSR MBA O FZE, " 8
L4, 101, pp. 574-583, 2015.

(11] Fil—, PHEFAG, KE% BT, TIHE, EHibA,

FRL—=va XY —F



TR ET OB LA OB TS, " MR L a2, 25(1),
p. 355, 2012.

[12] BHEFSE, MAl— HABUL PINTE—, BERE, K
wgE, IEAR RN OB LB OBISE (£ 2), " M
J'ut A, 30(1), p. 288, 2017.

[13] M. Shioya, J. Mori, K. Ito, Y. Mizutani and K.
Torikai, “Development of new order entry system for
plate mills,” Asia Steel, 2015, pp. 546-547, 2015.

(14] SRR, PG, BUIRSS, FEER, AM-a>Ea—
5 IHFREIRREL S 51F B MR DER 2 B9 2 TR A
ANHL%, 26, pp. 233~242, 1990.

(15) HEiEbEr, HEPICH, MIEIERE, AEERS, IR, B
5, EERIGEIIEY AT A OFURE 2 T EED 515

2019 4 12 A%

PoRFHEIZOVWT,” b= A VT Te— AV YRIY
LRI, pp. 835-840, 2008.

[16] HEpEuh, ks, FEE, AL omiRilE v 2 b
Y AT AOR3E, " ¥ AT AfIETERESWICGE 29,
pp. 391-400, 2016.

[17] /RREICHT, RSN, W, S REE, ARV —F
W L by A7 4,7 #EE 7oA, 21(1), p. 127,
2008.

(18] AL, MREed, MEHAH, “AE - Wit b
DBI%E L 4B OER, " TEXENG Report, https://www.
tex.nipponsteel.com/pdf/report/texeng_tel_01.pdf
(2019 4F 11 H 12 ARE)

(11)739




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e30a430f330bf30fc30cd30c330c8516c958b306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200037002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers true
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


