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Robust model for simultaneous planning of rolling stock rostering
and track assignment against traffic disturbances

Ryoko HATAKEYAMAY® TowmosHl OTsukl! HIDEKI KUBO2

Abstract: Rolling stock rostering is a circulation assignment between rolling stocks and train operations
subject to several constraints. Although more than one timetable is defined for a train line typically, such that
weekday and holiday timetables, previous studies in rolling stock planning are focused on a single timetable.
A track assignment determines which storage track to park rolling stocks according to an arrival — departure
timetable, or a rolling stock rostering. Despite the dependence, track assignment planning takes a rolling
stock rostering as a fixed input. In this paper, we present a robust model against traffic disturbances as linear
integer programming for simultaneously planning rolling stock rostering and track assignments for multiple
timetables. Setting flexibility of the track assignments as an objective function of the model, one can get
robust planning that is rescheduled when traffic disturbance occurs. We apply the model to Tama Intercity
Monorail Line and confirm to get stable and robust planning.
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Fig. 1 Train operations of Tama Intercity Monorail Line
HIBER e L/ MET 2.

Z Upq- (22)
p<qEP
ZROBERRT PMEFONGE, Zh s HHEFIERIC
HET 2ETOR7ZRCE TR LT, AHERZI D
M 5. LIFO Hilfy & 1 EET DR 7 D A HEHIED K/NE R
POHEFZHMITHD, X4 ¥ELIUc X % LIFO FilFE K
LI NERZI DO EENC & > TAENED A/ NEHRAWHE S %
ZrTHELS. AERLUDOEDPKEFUIZLOEETIX
COMEPE TRV IIFEING. LizdioT, AR
DENRKENMEHR T SEER GEOCHT 2T, &4
YHEAUCH L TX Bz e 2 F B EEAERTE 3.

3. &

BREFELZEHTE ) L —ARUCSEH L T2 OMRE
MEES 5.

ZERTH T L—VRE, SEETHE L—AEE S
B2F)L—ABRTHD, BETHIZELY XD
HBETH 2 LILARE TOMBREERE 16.0 km Z/5.5%. HiE
HEHNISMEROMHIcH b, BER 118, MIEBE 1R, &
HiJE 3R, VEIRR 2 MROBREMZ 5. EAHFTEZERT
%415 il 5 5 13 B X EE iR o0 B BRI W R E
SR, 2 Bl FALER Y 2EEL v & —BUC—Hl§ D4t
HEINhS. HEEMOBFER 11 D55, HWAEXD
FEMED S, 9MIIAER 1, 2HIEE 2 OBHE HyE
O L THEmZE DY TS, X4 VIZFEH - £HRHO =
FEMHENATVS. B/ 1 ICRHETO AL ESFTR A
Rk, 1EEEMEO &% RT

AR TEHETREFEOBREMNL, K FEDHRE
e 2 2 e CREFIEOMEELMEET 5.

DUT O RIE TN THHE RS LN — Gurobi 9.0 %
Wiz, 1EEEITHE R/ NERIEEH - TIREX A v 2D
W2 L, EEETBDGMAA Y TREZ D5, kK



BIRUEF MRS
IPSJ SIG Technical Report

| FARLAT
(D | R | IR | AN | AmEE | (FRAIE | SOVEE | X%y o | EHID | Ees | wme | AEE

e | TS | BOIER | A5y D

)

9 |13 [smea-i x
515

400 14 | s
1

7

6

7 mmas 8 | 12 | mmms x 1 0 2 | wma 8 | 12| =m 1 0

8 smge 3 3 | eEme o 1 1 4 CLE 6 | =mae o 1 1

2 RBEETAEZEMHE L —UBISEH L 7AER
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7, HEREXA YOFHEEZFEKHERT 222 TXA YY)
DEZZBWIZEIGR 2 Z R L MR el T 5. F
H - HRH XA YEBNZ/ER T 2 FiE e REFEELLTH
DIERP S, BAVICEOE TCEAKE X — > 28] )
ZIERETEZER L, fFEEETOMROMEIRZ KD 5.
FER, HERFHRCBT 2 ERETORRD I - 7732
NZEN 213,092 k72 o7—7, REFETIX 2.15, 0.30
COMPRELRESINT. T, HTFETIIREBOR
/MEDY 1T (MEEDERE L 728D H0), RAMEIIHEDEE
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FHICE LW 6 otz — 7, BEFEORD - I KHE
rhrn 2, 4 LHERAKE X — 28T 2RO -
RKME & —BUC IR 2 TR e L .

iz, FREFHEEAFE O HHE RO b & EFKE
RE— L [EARERRT 2 2 8 TX A YELAUSHT T 2 082
MEEER LR MR T 2. EAKE SR — 2 B ER
L7005 RAEFHEZERT 2 PR REFEZhzhoO,
BT AHEEe, EEOBRWEMR 7Y (EEETT)
BEHR 7 ORI TORT I T 2EEGERD B, FEE, &
T AIREBOE, FERTFIE TN B RREBICE L v (HLD
IBBMAMETHZ) 20 TH2—F, BEFETIOMEY
Kotz F, HEFEOEED LR MERMRT7HE (EE
Y AT ORETORTIIHT 2EEZIEB LD
LIRS 0 TH D1, REFETEZLZNG6, 0.38
LML 7.

4. o

BEEZ A Y DETE AT L TR A YR OER KR
NRE— v BB E FRFICER T 2 ETVERE L
INEZEHTE L —ABICER LR, &4 vUb
BRZBOTHHRE - BinFOrEE L B E R §ET
AV B DS EE L R W RERZE K X — i s h,
¥ ABEBEEIRL 72K a 2+ TX A PELARE D A
Bosmuic i vwa Az P RERKE X -2 23E 5B
Y ERHERRTE .
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