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Railway rolling stock planning
—Heuristic approach based on Ant Colony Optimization—

O Masahiro Kuroda,(Kyushu University)

Yasutaka Tsuji,(Kyushu University)

Eiji Kondo,(Kyushu University)

A railway rolling stock planning is one of the important scheduling in railway transport, which assigns
train units to a given time table services and decides a roster of the train units. This planning is usually
designed with an expert’s hand calculation. Therefore, an effective algorithm for the rolling stock planning
is required. This paper proposes a new approach based on Ant Colony Optimization to solve the planning.
The proposed method can minimize the number of train units and deadheads, but can consider a periodical
inspection for the train units. The effectiveness of the proposed method is demonstrated through numerical
experiments with instances made from the real railway lines in JR Kyushu.

F—7—F ! ZEETEE, ArPa—VrY, Frhao——Et

Key Words : Transportation planning, Scheduling, Ant Colony Optimization

1 [@FLBIC
EfERAEE &, FAE=-XICEDWTERE
NIFEETEE (X AY) 12, EROKEHERGEZE
DYUTHFEOC L2V V., HmERAFETE, &
AOEHCHFFIA M REIET A0, EHTSH
BOHREEEE TE BRIV L §EHEOIRN
RHoN%. FAMNTERERETEGERGED
FTRRICERT 20BN H 5. BT, H4ED
BRICESFELC K- THELIERE N TED,
ERE NI EREHE O REIE, HYEEEFEL TS,
FDIHEE L = 5 O HimEF E E O /E R E RN
KXETA7 NIV XLOMENMTDATNS 2,
Xk 20 T, EilpEAF EREE IO E L —
WAR VRREICIRE S &, BERD &k L RN RATE
REzZAOTRFENMEREI TV S,
ZCTAMATIE, EmEREEZRMIERT
B3FRFLLT, 7V han=——#{tiE (ACO)Y 2/
WEFEERRT . BOWMBTHEEBLI X 2%
ETH5 ACO &, HEYRELREOROMKER
Z—DOFTORRL TV RN EZBRBELFETHD,
HilEAEERECN LT AN EFRE LTH/T
3. BEFETR, BATEREEFEERL THE
DEFRIAA L ZERL, BHEGHEPEZEIR 2R
MET B X351 ACO ZRVWTHIHEDERZTTS. *
N X EREASERERET 2. TOFTIZER
Wt EREHELFAFICESRT 5. BEFELER
DFEXAYIERAL, ZOERAEERELT 3.

2 =mERITEO#E
21 EHERE

FHRX T MFIE] BRZIE EO—AROF|HOEST

StEOT L%, THl] BEEEMARDO L EVS.

EHICHEA—BA—HICHEY T ANERZIRHFIC N
D% T8 Fizid M) L5, el hic
ZAXZRITT B DI HEICERZH DY TR L
% [HE@EAFE] 2R hEERERAZIOE
ANOFKEY A7 LBIUAtEICBEL T, XY
EENFELY.

2.2 BHRE

il E A R ERRRCRORIE T £ I X584
aHIEGZHERLATNEZS . UTICERT
NEHHRGZ2BND. TENELXAVRIEETE X
WZ EZHiRET 3.

HRERTOEBSBOER - EMHSNEOHEERK
ATctk, ROFIEE L THRET BANICIEENRR - 17
FREBEFRIE E OMEFRE 2 AT 2 08BN D 5.

- HARBRBEORRE : EEAICRERTEICEDRA
EREOEBNBHEMNISNTVS. ZTORTEMR
REGHHAKC—EORVEAMT, REMERZETIR
KBWT, BERHMAICHEFR»I TSNS, %

N NS/
/)Q N

Station

Duty No. Allocation of each train duty
1 - ol
1 (Inspection at C) 6 8

5 | € A

2 4 9
| | o S c
3 3 D1 5 7
(Deadhead)

Fig. 1 Train diagram and duties of train units
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Table 1 ACO parameters

Parameter Nichinan  Kyudai
Number of iterations 500 1500
Number of ants : m 30 50
Pheromone evaporate rate : p 0.05 0.05
Initial pheromone value : 74 ;(0) 0.1 0.1

Parameters in Eq.(1) : (e, 3)
Weighting coefficients of A * (u, p')

(1.0,2.0) (1.0,5.0)
(10,104) (1,10)

Table 2 Details of Nichinan-line and Kyuadi-line

Description Nichinan  Kyudai
Number of trains ! n 39 128
Number of stations : |S| 6 13
Station with Minami Oita
inspection facility @ Sins -Miyazaki

Preparation time : tpre|min] 3 3
Inspection time : t;ns[min] 120 120
Interval of inspection|day] 3 3
Deadhead velocity : Ugp [km/h] 50 50
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Fig. 2 'Train diagram of Nichinan-line and allocation of each train unit obtained by proposed method

Table 3 Results of Kyudai-line
Ala) w D(H) D'(H') v

14(9) 2.5 x10% 7(237) 4(324) 1.2 x10%
14(9) 25x10* 8(268) 5(354) 0.6 x 10%
14(9) 2.5 x10* 8(275) 4(473) 1.6 x 107
14(9) 2.5x10* 8(268) 6(456) 0.6 x 10*
14(9) 2.5x10* 9(295) 5(380) 1.6 x 10%
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