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YE % Fr: «Integrated Optimization of Train Makeup Problem and Resource Scheduling in Railway Shunting
Yards: A Hybrid MILP-CP Approach with Logic-Based Benders Decomposition»
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fEfh%&FR:  “Anovel reward-driven 0-1 integer programming for optimizing railroad flat yard switching: A
sequential decision approach?
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A novel reward-driven integer programming approach
for optimizing railroad flat yard switching
A sequential decision approach

RailSparks-BJTU

Peiran Han, Yun Hu, Yuwen Pan, Ranfei Zheng, Xiaojie Luan
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TEH S R AR 5% 9 £ T BE B (HEHES . 2022JBQY005) ZEHIHWEBI T, bni sl R¥A2EIE
iR R AR BIBARE BN i uh s e 1 7 U7 S AL O TS, Sk T
—PAEA BRGEIE AL 25 1 N L% R RPN FE MR 55 5 S AR IR 2 75 RA R L BL A 7 3% o RS PA“How to
optimize train lines for diverse passenger demands: A line planning approach providing matched train
services for each O-D market” ;8 , T 2024 4% F{E« Transportation Research Part A: Policy and Practice)»
A E (@S mTl, BwWHET 6.3) , it CHE%: hitps:/doi.org/10.1016/).tra.2024.104154.

JRAT R LR W AT R RO SR T BRI IS S SE 4 ) B G B, AR MIAEA FREVERIC IR T, B B AL
W& i TR LRI B R AT T A PR A AR . i, REHEN A& OD S ERM S, Wil
WA Al OB S MR o5 Ve ], TSR AR LR R R AR, WRLL 3L OD W ABRFE IR 557 BEA IS 4T T
0 AT T8 5 R AL BRIk, B RS IRAT H A0 iR 55 28 200 7 W SRR IR AR o ASCREAN %
it OD YA AALE) OD Widy, HT-% OD Wigiihint, $eth 7 —FEET OD RiHR 35K T BIF EIFAT I &
AT % FETHRAERNE (SCP) , HBEKEORERAIRE MR, AT W H RSB BEE R

(MILP) #iffl. BR THEETR, BRI OD MZRRSFRETR, WIRITHEE. EESR. M
By EMME, AP RSGE R-rpfifes Kb N ER A BRI R 2B N 5, DAL e
WAL TRILEC » TN 2 AETR % 7 SR FRER R a2 T FE s, BEVE T — R PR A AR IR T Y
PEAFUCHL o Sl ax A5 R, Bkias B R aT DLRIEAS [7] B 3778 B SR s (A fisE KBRS OD- JE5E K% ODy
fesemiliai AR ODy PESB i3 sE 4 B OD AR 24 OD Rt f R 2) AR 2 Fskmg 2 B4 &,
FFHMRLE OD Widh Mok Sk sl RAR 55K P B DR . DO iP Rl Bk o RIS E 5%, P4
T RABIETFAT )7 A PRI S T IS E MRS fahs, e T RRREE R, I M T AR i SR ok
WER; Ah, At T SR AR ST T O R R S5 KF SRARWT, $RH T DAL
M A T R R B SRS I S ZETTAT 5 58, R R L B ZETTAT 07 SN SARE R TR 55 7K F- o FENRE T
RHIEZ 0. OD Wil 2 ik H 2 W B AR R T, BRI IR0 2 51 2147 05 SE 8036 7 7 St o

@ O-D markets

Market interaction after timetable
generation and ticketing
(consider with simplification)

Demand analysis

( . : .
Delivered service level and

r® satisfaction of each O-D pair
Service qualities ! ! !
= Travel speed A B C D E AB - - 1
= Service frequency AC - 2 2
= Direct/ transfer connection AD - - 1
R e — ] AE 3 2 2
e o L d BC - - 1
¢ ————0 —O0—@ B-D 0
Demand Train4 @——O——— 00— @ BE - - 1
aggregating Train 5 @——O—————O——@ cD - - 1
c&——O0——O0—O0O— @
r® Travel expectations of CE - 2 2
each O-D pair @ Line pool bE - - 1
.
! ! ! Service level
:'g - >'2 fi 5 ® analysis
- . ® s P
AD - - =1 [ Railway suppl } [Marketin olicy | | @ One possibleline plan
AE =3 =1 =1 y SUPPY o POy (f: frequency)
BC - - =1 Trainl @& Train 2
BD - - =1 l 8 =3 8 (t=2)
BE - - =1 . . ! Train 3 ! Train 4
cb - - =1 Line plan generation = =0
CE - 2221 Train 5 Train 6
D-E - =1 ! (f=0) ! (=0

BT JF OD Ji25 K I 474577 RTCAC IR
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FEEKE B RIS (it s : 2023YFB4302703) BEBI T, Jbo 3858 K A5 s i 2 ek B 3
FRFBA G348 A TR & SSB IR IREE B ITCAE 5 38 X DS FE RIS T RRIST , 1 vh5 12 B AU 28 1@ AT
R A2 T A5 4575 12 . R DL “Decentralized human-like control strategy of mixed-flow multi-vehicle
interactions at uncontrolled intersections: A game-theoretic approach” g % , F 2024 4 R £ &
« Transportation Research Part C» B k (XBEBMSAHTTI, BWET 7.6) , & ik
https:/doi.org/10.1016/j.trc.2024.104835 .

WA 305 5 5B R MBI, AR BB A8 R AW RE K T A T3 40 A s B3 %
R B LR T R A BRSSP 5 AR SR X O MRS, % 84 b Uik
RN AT ' 38 O B2 B R BRI, BFFCHE 8T AT B SR i 40 A0 N DB #5207 ¥

T BT Ak 58 405 VLA i S M TR R HE S DA 0] 1 S [v) 28 700 4 1) A0 @ A T U RALY , IF XA
RUFRHFEAEPEREAT BIEIE T o 25 A, WIRFCHR H T DL i SR 2 f) 2 B0l 28 i S 0 1 SRA0 T ek 0 A
REBHITRE

WIS R BN, WRSCATR AW DS R BB E 5% R I @il . 7efREEIT R 2METR T,
1F 00725 B 405 B S 0 4 i) P 232 S0 I 28 R, (A5 S 9 28 U Bu AR e A5 e kAT RIS 5 ) 2
X OB ERMEITRE.

l Leadel-follow er Role :
Kinematic characteristics: : L i
| Leader-follower pair
g::et:lon wm)— * <___- : (1wo vehicles)
Angle Veh A ' +
Leader-follower relationship
Potential Conflict Point Position Information - sdentification H
! (Al vehicles) i
 ——— —
Vehicle attributes: Driving style recognition | | Decision Process ;
e (For HDV): i
Vehicle type A% ! :
Driving style Historical state : e
Historical decisional data i | CAV-CAV: Stackelberg Equilibrium Model
\ 4 \ 4 ; ;
U =0 Ut (1-0 ) Ul 5 b wmposss csmen ;
* E HDV-CAV: Game of Incomplete Information Model | ; . Control !
Payoff Maxtrix LEaier ‘ | Action:
ace. o eo; ! | HDV-HDV: Maximum Utility Model > | Accelerate
ace.  (UiaUra) Wi Ura) (Ura.Ura) ) } ¢ | Noactions
Follower no  (UiaUp) (Uh,.Up,) WiaUpd| ! ¢ | Decelerate
dec. (Ui Ura) WiUpd) Uearhyd| ¢ ! S
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TEREZR H AR SHE G (i 5 71871015, 71901018) + SR AWF & vl itk 5 2018YFB1600701)
A e B AR 55 3% (HEdES . 2022YTS058) BB, dbae 2808 KA wis i e R EAEEE R
IR BC R AT A 10 B AR % R RRRE R BE R BT R TIRABISE , R T e sh AR R RERE I B 5, JF
PEVE TR TR 2 S % R AEFE R . R, “Fuel consumption estimation in heavy-duty trucks:
Integrating vehicle weight into deep-learning frameworks” 5, T+ 2024 £ % % 7E( Transportation Research
Part D: Transport and Environment» $IF] F (X@EWSBBH, BWETF 7.6) , it L
https://doi.org/10.1016/j.trd.2024.104157 .

HEAR M BER, REFEAHDBOK &, AEIR TR B 2RI 2 — o fESERMTRIS
T, ERIG R ER A REREHDBCER R T B E A E . HAIX— R, BFSEEET R
4 B A 1R ZE BRI RE AR RIS AT UL, AT T s R L BB A T REREHR R R e, B
TAFREEFA TR PSRN T —PhBb S & S L2350 Rk 5 TR B 2= S HERR I 2 R
PERBFERIAY, 25O ZEMdi i M B S i N FRAE, SCIL TN AL 0% ZE AR RRA PR RS v B R
Mo FRRY, GERER S MERREMEEGMALL, SEHESEED 15-25 Wi 45-55 BERf, HABFEZK 55
HAIM 290%F0 755%. MIETFAEGE VSP BLHIFN VT-Micro #81, WFFEE L ATR BE 22 IR T W By e
W EEIRTE, BN AERER I EHI TR EEIRE 9.81%, [TEBAFETIMIRERARE 1.49%. MM, ZBiH
AEAS R B i F&ﬁi%ﬁ?%ﬂ&ﬁn%%i% %WT%%%ﬁﬁiﬁﬁmmuﬂﬁTE%ﬁ%
JR B o

ey
) Base FCR (weight: 0 to 5 tons)

-----------------------

A Nty

(b) Ratios to base FCR (weight: 15 to 25 tons) (¢) Ratios to base FCR (weight: 45 to 55 tons)
* The blank spaces denote intervals where insufficient valid data precludes a reliable analysis of the FCR or ratio,

Bl 1 ZEEXIA FATBE TOUAAR T 5 ERERE R B35 R0
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TEE HARGR IS ISR ARSI H ik U2368211) WEIT, Jbai 38 K358 18 M - b A s
BB 2 BUA L AEE RGBT BEROUAL” A% 138 R W 1 5 R A B IR R R 5, IR 3R Ay i 3
Fe Z IMER ASL 3B I G B 3L, P A LA M4 i koA, B T B ORAL” B AR R
(social rerouting strategy) PLIRFFIMLKIZITRCEIFEMFIIHORDL . BBR A “Passenger Social Rerouting
Strategies in Capacitated Public Transport Systems (388871 215 i /A L3058 o 2 BRMRAL HiTRmE) »
A, F 2024 4K FAE K Transportation Research Part E» ] | (@24 H R AR, umHE
F8.3) , WChEE: https:/doi.org/10.1016/j.tre.2024.103598

A FEERXT Y4 B VF 25 A L3808 R ST SN TR I ZD B TR, $R L T — R “BEIRIRAL” B2
RS A 2D AR TR A PSR NE , JE I BG4 R UL R N ] R EAE T 3, RS I =
b sr Ao TERFSE, M T 2T Stackelberg FFRIIMALHESRE, Htt o AR AMEIT R S 250 RAH 45 & o
ERRAL S T E R AT B AR RN 2, TR R AR B SRR AT RN, IR TR A
F P )RR (Mixed User Equilibrium) , B F3ER 1 494 g4 42 72 A0 £ Ak 7 323 103 Ptk o

TR T B L 575 B A s DX =2 46 SO e X P 2 3L 32 5 ) 48 A 7 TR A A o S5 R 28 Bl J R 1 SR WS A
“SHER. RIKT MR T, TR SCRF SR GIIRHE T J5IEAE “IRIIR BB AR W45 v i
FiPE. SEBu AN “BEARDEAL” SR B mT SEBUMEAT T R EAT T 400, SEOURI, R NE ARSI I A N
MREBL A (10%25%) , LHEFNREBCERRT. oh, FLREFEUEN] T % Z M8 M FufE
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(c) Inter-state, 11 = 1,12 = 0.4,¢ € {0.1,0.3} (d) Intra-state, ¢1 = 1,42 = 0.4,& € {0.1,0.3}
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JEWEFE, 1R T —PhaB SRR G B %% A7 J7 OGRS A AL BRI BB SRR AR il
T ZER L B R AR 7 7 . BERERPA“Optimizing bus bridging services with mode choice in response
to urban rail transit emergencies”Jgji, T 2024 425 %7 «European Journal of Operational Research»
BT E (BEE5SHESRIAT, BWETF 6.0) , 044 hitps:/doiorg/10.1016/).¢jor.2024.11.042.,

W B SRR B R A, R ATREDR R AR B E R R A SN TR
YT HIE AL SR BB EEWE R, BRI AR EGE R, HUEE O, RN RE ST b
W&, RIBEHESE . B R RE i B SRS A R M 552 LB S B B e %%~ Yo /N B MG PRI
R EZ MR SR, R RR LA AT A2 BN SRR A RS T KWz, @ Mss Atk T
Rk - BRIt , AR SCERS IR T Ui 2258 JR i ) 4 rh W T D0, MR T 5 SRR AR I TR) s FEZE I ) B
AT S IR R A AT RO R 80, M TR AT 05 SR B TR & B B St AR , Wb IR) sk 5 s 6
MR EL LRI WUORME FIREE, S 7 AT A R R A5 3 E L T B AL SR AR U5 s
(opt-tabu). BEAb, $H T —MRMT BAGRL R - AR AR 8 (k-APESPPPRC) Iy s 2k i
A EHTTE, IR T HET label setting 3580 Lawler SEiE MRS HRMF T 1%, REMSARBCP-H v S0 B2
ARG . FET A Bk ML, Wiz kA RER AT TR, 4R, 5105 B
A AR IR FEBUH B, PRt Y 05 T AR R AR i it B8 e R BB, b e R G e It H) 5 L Ab,
B RIRB A SEARSS R AT DR BRI, MR B BRI R HUESE P B A SRR AT
T 1] L PRz E TR, B i i opt-tabu #8128 750 ) DATE JU 43Rl P3RS Iy B2, A2 ol el o e AR 5 5%

LRRP at the root node; lowerbound 15=
objective value of LRRP; upper bound UB ==

Relax %, and ¥, , to continuous variables, solving

Algorithm terminates and
incumbent solution it optimal;
optimal objective = UB

Select the next active node on the tree (say LRRP’);
solve LRRP’; obtain objective value obj’and
solution z"and y’

NO

z"and y’ are all integers?

Incumbent=z"and y’; UB = obj’ prune by optimality |—'

Create two subproblems: LRRP/! and LRRP/%; add them to the three
as children of LRRP’
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