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@ 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
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{a) The behavior of transfer passengers when train runs as (b} The behavior of transfer passengers when the departure
scheduled. of the connecting train from station C is delayed.

Time Time
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(¢) The behavior of transfer passengers when the arrival of (d) The behavior of transfer passengers when the anival of
the transfer train at station C is delayed for a short time. the transfer train at station C is delayed for a long time
Stations on Line | Actual transfer train path Actual connecting train path I Track block section
Stations on Line 2 -~~~ Scheduled transfer train path - - -~ Scheduled connecting train path i Transfer passengers
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Phase 1 : Col pool based approximati Phase 11 : Benders decomposition

Data preparation.
* A set of commodities.
* A train schedule.

* Capacities are not considered.
Initialization
1 LB=-%0 UB=+w.m=1
Construct an OD based network where
train arcs are projected onto the l
physmal network.

l Solve a restricted Benders master
problem. Update LB.

Determine the set of feasible routes for

direct-OD and transfer-OD pairs.
Update fixed variables
l n=0 Y in BSP
—* n=n+1
Solve a restricted Benders subproblem.
l Update UB. Calculate GAP.

Simulate activities at every moment in
the whole planning horizon.

I

Convert simulated routes to paths and
add them to the column pool.

No Add a Benders cut. ||
4:» m=m-+ |
Remove duplicate paths. —o( Optimal solution )
Output the final column pool.

Bl 1 B3 42 iy Benders 73 fif % iR B
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PEBIT, AL 83 KA A s i o B B TS IR I BN X 52 7% 20 MR A R 8 A SR i (e A 1) B F T 8 98
i T HET RGURAS GBS I ST PH A M R GOIR A FE RS . R PA“Bi-objective Maintenance
Strategy Optimization for Complex Multi-state Systems Based on PH Distribution” 48, F* 2024 428 %7
«IEEE Transactions on Reliability» #¥7| | (W {4 R BT, W ETF 5.2) , & L%
https://doi.org/10.1109/TR.2024.3358496.,

MR R R, IR RERGAEN L LSRR ZM A (e B EH) , R RGO
LERERNETFRAE R ZENE . T HEHER, BITRESHE, REREEy REAa %L, W
BB A B RS DA TC IR R A TR . IEAh, SR A AR RS 2R G T SBAT Y IR B e AR A
Ao HIFTEX— BB, FNERSRERGIR N TH RS RGNS & W SRS 4 A JEAE 5k
Mo 4%, HET PH Mg 7 AR AE iR AL R B SR TR HE RS, SIN PH 43 BT B ALE
PSR A S LF AR AR T AT S o FEUbBERE B, SR ATk ] A2 e BUA M R gtk RE sk B 4T
XFPTRIFSE IR, DA 4EAS B P 2 /N AT mT B B RO B AR SE T RARAE RS, I3t T i-NSGA-11-DC XX H b
AL AT R AR . XTI 2] i — A R Fedme UM, BT ROMNZ I T 1538 B RSB i B 7 58 A
WA AN A BB R ZET T R GEOA BIFIE TR AT R, JEBGH T T TR GRIRAE ARG, FEAR T 4B 40K
IS SR T R B A8 TE LA i G SR ) ) 2 5 IR SR B IR 2%

L BRARAE— AR Rk RS N B RS n
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TEREFEAWR R E (ks : 2022YFB4301204) BEBY T, bt 38 K 2 A8 il i ki 2 b IR
BEBAIZ T SE BR800 22 4 v SRR AR ——2 L S BRI AR A BB M D0 1)L, 80t T — bR T Ak BE
FOVR 27 S W J5 30, S0 7 R AR AR 5 0 e A o o B2 R A “Hligh Precision Robust Real-Time
Lightweight Approach for Railway Pantograph Slider Wear Estimation” 8, F 2024 42 %7 «IEEE
Transactions on Intelligent Transportation System» HiF] b (ZZ@EMIBIRT], EwRETF 8.5) , & ik
https://doi.org/10.1109/TITS.2023.3329109,

B2 B S IS AR ST A 5 0 28 G0 A SR AR 1 o Rk 5 AR 48 A SRR, I e AR I B A R E B
ARG T — Pl Q7 R S RS SRR AL T I, TS VBRI AR B B B BT o 3% 05 5 W) SN A i B
4 4 TG )

TEF—F B, 1R T —MEET BURAE BANR 52 X B AR i 05 3%, T e gk X #5558
T 52 HL S BRI T = B AT AR A

1R M B, 1R T —M T2 S ERIERBESAG TE BTR AR P45 B (WEPSNet) o 3% 0 4% S8
T YR E AR, JRE UG BB IR SRR R BEAb, IEE T B E B RE
BB 5 R B2 -

LR AREY], TEBEIR/MHITEOL T, Bt i WEPSNet %824 fijfx Sk i) J5 3578 mloU B4 1
T 1.08%, 7EIMP BT 4.63%. b, X 120 E3Z SR EMG _ERER R BOR BT TR, fEA
VI Imm RZEJEE IR S T 5 95.91% MRS B,  He Y Al S b i 05 L3RR T 6.68%.

3
= . 5 g oo oy

Image Segmentation

Locate
Pantograph Head
by YOLOvS Edge Detection

Correct Inclined [
Angles

Separate Shders
by YOLOvS

Thickness Calculation
i | I — ‘

I BRI AR R BEAG VAR
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FEH R AR RS H (HtiS: 2022JBQY007) FIERE MR IBH (HHES:
2022YFB4301204) BB, Jbnt 38l K2 28 lia ki 2 br M IR BB B B i i 7 61 %) 32 L 5 R N B
ARSI PRI, Bt T — PR A AR A3 B BRI B 24 S T3, B TR PCCS R Jrr AR U HERAS:
WFI4 47 BB PA“Subtle defect detection on the surface of railway PCCS based on deep learning” 4} ,
T 2023 R FAE «Measurement» B F] B (TRERBAFGHEHEA, BWHETF 56) , it it
https://doi.org/10.1016/j.measurement.2023.113964..

SRR R SR A, ISP EIE R R B RIIZE 2 AW K PCCS (ZHL SRk
) KT 5 ARG o R BT B ARSI A 43 380 5 VAR T2 P TR Ml ARSI 4y S B 1]
FHYRBE 2 S A5 2 WL 5 3R T (R B ARG v i B AT SR Bk 2 RGEHIBE ST - ASHIFSE BAEARN PCCS K iy S A4
INRFE . AR PCCS EECRETMEIRIG, Wit THE) FIEREUBR A BERE . &5, AT A, $#2il EBF-
YOLOVS, 7 RBAEM/NIIER LR, JAE YOLOVS BT B3y ECA(Effective Channel
Attention). JLAb, RA] BiFPN BURJEA R PANet, [RIIFSINAES, T WAMM. FAD Yiik5HE
RACPHERE . ARG, R T RGO FIRRL, JRE U R AR T PCCS SRR AUk
WMo FEXBERGREGEITRN G, FEBRB RS B, & THT U-Net BiRL, Z5aimiEiERpLGIfzs
RIFERALHI G CBAMU-Net BiRd. [, B FTRA KR BER R4 IR . Bo)m, 1643 )5 i —EHERLE
G BT R RN TE LI B, [ NP A AT B R, 8 SRR AR B A B R N DT TR AR 4 - AR5 T
1o A FEFN 8 BE B B 2 SR TR B, PRI R2E . SEERIER] EBF-YOLOVS il CBAMU-Net AJ DA

LT PCCS ff/I 2 i i s 7 552 s B2 v Ko

C3 x

Input lmage Output Image
256256 256x256

i i
H
—iHH

(i ] 1
I~I-l—-]~H

o
H
mfem

H

= conv3x3, ReLU ¥ max pool 2x2
1 up-conv2x2 = copy and crop

B 1 M%sERE: EBF-YOLOVS (Z) CBAMU-Net ()
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A, i CHN6O RIS HEI TSI MR, [ HLAG AR M5 1% R 3 il 2 e AR SO W S TR 40, ) PR
55 RIS AL B N ARG PR AT, A XY PO A ) 3 41 T B S SRS, B T S5 E S
A AVHHE . BEBRERPA“Experimental Study of Static and Dynamic Loading Effects on Guided Wave-Based
Intelligent Monitoring of Welded Rail Joints” g8, F 2024 4£%%fE IEEE Transactions on Intelligent
Transportation Systems » # ¥] E (ZXBEE2WSBEEP , BWBEF 79) , & T8 #&%:

https://doi.org/10.1109/TITS.2023.3332129,

Applied load
1
os7 Al S, "
= S[-se @ .g Rail web
Longitudinal view
Yod ' < Rail foot
Crack
o —y <
N \
1,4 Top of tl‘;?‘foot plan )
w | o W ¢
s A5 6
g Rail foot
es12 ABe

.
Bottom of the foot plan
(a) (®)

1 ARG AR A RS A o R B
WEgeH, 12 AN EHAESS (PZTs) # e EPE A A R 2y, SAEPUERRMPUR, PR EEE

W BAR T o BIAE T ABE AT HATAA N E TR SIRATRE R, SNV #5502 AR AR R T
300 kHz B35 T JL-PORFFAAE , X $R A R P 1) f 3 A TR A X 0 35 R RT3 A0 5 P 3 7 2% 1 5 i AR
AR, A BT IT 508 R T MRAR S i By S I A 2R 5

e e mE R
Bl 2 BRSNS ENE 57 1545 8 e S i R R
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FEIR SRR (RS 2022YFBA300400) BB T, Uit S8l A 3AMIE M FBeEIER, AL
S, DB, EX, XUBK, B BIONGAT %l R A0 4 R LR TR
VeV T S R SRV R AR, T B S0 B A . BB BA“Modeling and analyzing self-

resistance of connected automated vehicular platoons under different cyberattack injection modes” 5 ,
T 2024 SR FHE CAccident Analysis & Prevention» $§7] | (@B ZE&SBERBETT, EWEF 11.9) ,
WX HEHE: https:/doi.org/10.1016/j.aap.2024.107494.,

W) 2% 2 B4 RIS B0 2 B B AR 2 TR 7 AR ARG A2 L, A K I 25 B AR AR 5 LR Wi R
YEBEIHAT o AR, 4% 2 I E B G AE E IR A R, SEEWEZR RGEAL M TR
AT A E RSN, T SE A ARG e itk HRT, 2% ATT08 i A B sk IR AL 220 BF 7 2 BA 44
SRS, AHR 78735 JEIX LERI YA B ) 2 S o I T RE 7 AR B T PRIBE, 20 A A ) BR OS2 7 o 28 g i
TR B E R .

TSR TR P R, i A TR MBS AR Z ) A, I 42 BRI
i BB AR S G PR FET 0, SR T —MMETT SO, RS SRS, I
BT R P B A ek — 2P, BRI o = RAEWIIR R, A4S T Lt piny, It
KPR AR AL B BERNNE FEREAT BT o BEAh, AR NIt ReFabs, WAL AL R M5
B FERRAERALE S W ST T BRI X RAR RO T B R AR B E B R BB T
PRETT o JEIERIA [F) BRI T A0 P 2 T i 9 26, S8 T mBA I BERB IR ZE , IXXTHE IR0 2 T A2 4
&7 K4 R AR AR A R AP B S A AR L7 o

VCIDM-Time(sh VCOVM-Time(s) VCPDM-Timu(s)

Bl 1 R

0 100
amg
0.
Vala
VCPDM o ,,,B..\
VOOVM .
st
.
oo1 "
o

2

s o2
z 2%

Offset SVC values

Time(s) Time(s)

B2 #HEERRYE () « NEERRLE (A)




BR D FE——RHHiE X

o BHEXNERIZBRAZHR

FE R R E R RIS (b5 : 2023YFB4302703) $EB) F, Jbat S8 K2 A8 15 i 27 e ik MR 4
FRET BN A3 R B TR A 2B IR IAEE B I TG A5 5 28 XD B FE RN TSR, 800 R 3 XUk AR 25 I A T
RUTEZE 1 28 XDV 4507 1 - BE R PA“Decentralized human-like control strategy of mixed-flow multi-vehicle
interactions at uncontrolled intersections: A game-theoretic approach” % fii , T 2024 4E R K £

« Transportation Research Part C» ¥ L (ZX@B2MBHITI, BWBETF 76) , b ik
https://doi.org/10.1016/j.trc.2024.104835,

B H 0SB ERSE R HZ W T, ARRMIE K A8 R ST RE KA T N T B A H s B3 4
SRR T R R A SSB . BB R PO S X A MR, %8R b R
PRI FEALTOAR 5 38 SO R B SR B, BTt 6T 4 B AT 2R i 3 A 38 D4 #5805 13

FgE e BT Ak 5 40 VB 0 E M iR R RE R DA 200 i 7S [v) 28 200 2040 1) 34 BRI XA
RUSRI AR T B UE W o 55 8h, W4 5T DU iSRS 2 g 2 403 2 e S0 0 T80 v 0 g
REPEATEME -

WEFEAS R BN, WRFCHTHR WS n] DORS I A e 5 N M Al . FERIBEITZ MR T,
1 50728 5 24 5 5 7 4 M R 38 S0 I 22 B, AL 38 X B AR GE A AR LA TR S 4 52
XA EA BB TR

l i Leader-follower Role ;
Kinematic characteristics: s ‘
Position | Leader-follower pair
Speed {-)—)*-4—- ﬂ (two vehicles)
R T VehB | ! v
5 Leader-follower relationship
Potential Conflict Point Position Information . sdentification H
! (Al vehicles) i
 —— —— ,
Vehick attributes: Driving style recognition | | Decision Process ;
z (For HDV): '
g:."‘,’f'esly'ypfe Historical state i
g Historical decisional data 5 CAV-CAV: Stackelberg Equilibrium Model
A4 v ; ;
E o kyrk £k | B A
Ut.wm =, Ul.spud+(l-a,1 )Ul.nfe g . 3 § |
* i | HDV-CAV: Game of Incomplete Information Model | ;  Control !
Payoff Maxtrix e E P b | Action:
ace. LS dec. | | | yDV-HDV: Masinum Utility Model | Accelerae
acc.  (WiaUra) WinUra) (Ura.Ura) P ? : i | Noactions
Follower no  (UiaUpd) (U,.Uy,) WiaUpd| ! i | Decelerate
dec.  (WaUra) WinUps) Gy ¢+ ! S

Bl 1 BAHESURER
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e RE SRR (S 2018YFB1601200) %635 H B T, dbat 281 R 2 ALl s i e R 3%
BB EIBN B0 2o IR B SR AR A7 05 SRIBUT RS, it T Bl G IR 3 2 53 5 b P DL R 553 14 1t 4705 X
IR IHEZE . 2% SR PA“A Framework of Travel Mode Identification Fusing Deep Learning and Map-Matching
Algorithm” 8, F 2023 4£ & F4E KIEEE Transactions on Intelligent Transportation Systems» #J] | (%
REALEAIIR T, WET 7.6) , & 4% hitps://doi.org/10.1109/T1TS.2023.3250660

FOESBIESHEFEHHATITAGER, ZEEENTRERIEIFITAMMIERER. ETFIMEL
BR ke, ez AT O NG AT E BBl — 0w, BT FHUE S8 R N e A,
BUAFE RIS T B Bl A BAR 4T3 B LB L B S R B R B iR ZE . B— T, fzaA
1775 b2 i) FHUAE A B A R 7 R P A B 27 S 5 i N TS A Bl iz 9 4775 K O Tk B
AW, AR T — R A AT FALE S B e AT 07 SR AIHERS,, ZHESR DL th IR B A Dk
FAUE S BAR B L THUE BN B IER , 456 58T Fa /R nT AR R 1 3t P DG JE 553 0 DA 1) 4 . 40
WAL WL R D RITR ERR I 2%, RES I\ TC AT 5 sUhR 2 B FALLE 2 B A B0R B 4705 350 LRI
25 A8 TE AR AR A I B e 2 5 1 W e A AT A . SRR, S ESLHRE T U AT EL IR b, e
HAESR I i AT 05 SR B v JE TR 2 87.30%

(e e Step 1: Data extraction, time windows selection and stops extraction

x Step 2: Origin
x B
DeCass S

A ®

kol e
A X F Handorer
- Celltover ajctoey rowe = et

. Cell tower point

@ Road node

@ Projection point

(O Passible projection point

O Interpolation point
— > Cell tower route

— Trajectory after matching
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T RAAL R 4 e T 1 o SR DA “Two-echelon multi-commodity multimodal vehicle routing problem
considering user heterogeneity in city logistics” %5, T 2024 4F & F7E KExpert Systems With Applications»
B E GOERRSISPURIT, BWET 8.5) , i ki https:/doi.org/10.1016/j.eswa.2024.124141

AT AEFE 43 ) T P B U5 B () I v 2 R, WSO TR B B AR AL S IR AR BT
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b, ISR SRPTCPE FBROA R EWEP R 2 AOEE R SR L, RPN
AR AL 2 2B B — A RABE R o Ay 7 XA T A BORME, BT IS R R HUBAR
WA REE, RS RTRE SRR RHE, SR T AR RS SO T . BE, ET 2E-
VRP FriE SN B 5 IEHEAT T Rk, 9 RBHIR H M7 RE R N B AR5 &, 2t — 2B DAAERTR
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WL P R, ATARN TR AR S5 o P Rk B ARSI TR A, EN 4R, A
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ARG H ARG H (S 71621001) FEH) T, Akt A2 2= A2 iz fi 2= e Ve oy il s B BA
BERS T4 BT 5 R T LA BT IR S5 W AT IA R AR R R F R SE , B TR =B A Rk B
HLp)“Measuring the dynamic accessibility to COVID-19 testing sites in the 15-min city: A focus on service
congestion and mobility difference”#8i, F 2023 £4£% 37 «Journal of Transport Geography» BiH] | (%
BRI AR TR SRR, BWET 6.1) , it 0% hitps:/doi.org/10.1016/j jtrangeo.2023.103670.

fEFE R AFHERL BR ¥ e 55 L AT e 55 S8 1S 43Pl H AR G5 . AR, B HBRIE, 1R
A WFFEAE P IR PR 52 405 FE B AR 55 VO A BB FR BERIAS [6) AR AR Z M i RS s Pk 22 e PRI, RSO
H TSR =B s R (3SFCA) , ZITEF IR T RO A SHHRLE, JE X0 T A R R 2
AT RIGAT IR B 22 e o AR SO X — T ¥ B T T IR DAL R A 0 B W] Ak B PP Al v, I Lorenz il 4670
Spearman H]5% R B A PEARE I A-FRERIGA R 2 P4k WFSSARIEWT, 1S 43Pl B AR N BORZRRAS I A
AR EEAFE 20 APl TS Dle PIRMEAEREAN IR BN S, HAE VG IR R IL S X AR 4
WARE. FEn P H, HERILEMEFENMBIMRE, BE A G EAA . A,
T I 5 SRR RN B T DXV B 20 i S8 7 RO L8 5 AR o 31X S8 0% AT Bl 3T R 5 A BOR 2 0 15
3 BT i RS IR 55 IR A A MR B, S A O DA RO S R R R o

:---i Tlustrative example of service congestion and mobility difference |- -5
:

1 .
1 ®  Demand location

| Closed facility g : t .

I

, L Not busy - 5 <5

_ VA busy Flo e Bl o fid
Scenario i 4 Congested SR g \+/’,' L) \‘l/"

illustration | i [ Gria SR AT i L O

! -- Accessible areas i '\ qn / 1 - ,\ 2 ! ]

:I_.' for young adults i & _," 4 " ol 5

i in X minutes LI S S . L .

| .—. Accessible areas for + Gl

v L.l chi a

! children and older Time(h): T Time(h): T+ n

adults in X minutes

--------------------------------------------------------------
i s
-
¥ ! ;
Data | H
' ® Travel distance i H
i & Opening hours between demand : izr;ull;z:;ﬂon and | |
e Service congestion location and facility by their travel speeds H
o Service capacit walking and cycling !

collection o Location
7777777777777777777777777777777777777777777777777777777777777

Stepl:Calculate the
selection probability |1

i
1
i
i
i[ X-minute city J—PI Determine the threshold
¥ i
Accessibility ;[
calculation | !
i
!

1
:[ Service congestion at ] |
1

Step2: Calculate the

Determine the
supply-to-demand ratio s

impedance coefficient

Mobility difference in ]

mode M

i
Step3: Aggregate the |}
supply-to-demand ratio |}

Determine the

time 7 impedance function

A 4

Equity | E ‘
evaluation ! l

Plot the Lorenz curve ‘

Calculate the percentage of children
and older adults in each grid

‘ Calculate Gini coefficient ‘ ‘

Calculate the Spearman’s rank i
corrclation cocfficient

Bl 1 BOREZLA.
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WH (RT22/22) BB T, A8 Ry A2 s b 22 be ik B B B BA S0y DX iRe J5 46 B 5 T iy e i
PR 70 LB LR )RR RIS, IR0V T 5 BBl o e IR S B 2 B B A SR AR A o B
HL D) “Multistage charging facility planning on the expressway coordinated with the power structure
transformation”3 8, T 2024 4£& %7 «Computer-Aided Civil And Infrastructure Engineering» 8T I

BB, HWET 8.5) , 6 0k hitps:/doi.org/10.1111/mice. 13216,

WO T — i 5 2l 25 DX IURE I 25 A % BRI IR 4 35 221 20 o B v 38 B PR 78 Ll Ll TR o A fRAIE
FoHL B P 4% T RE SR T ES PR PRI IR T, S T 1 Y AR RS SR T AR F A
PAEH =25 R0 T3 2 DEV B2 RIS (i) 26T 28 B R i 3 253218 43 L (MA-DTA)F(ii) R AL B & o
I MA-DTA 5 ] WOks A4 SR W iR\ BEARBRI i, ASCHR S B RL S 1 v 8 B ROk 78
TR 19 2% 1432 75 AR B R A o

eVehicle: OD flow, EV percentage, battery degradation
eTraffic network: Expressway
ePower structure: GP coverage
#EFCS: Final deployment in k stage <

l Input
[ 1| ®Vehicle: OD flow, EV p ge, battery degrad.
" MotuleiAz] ‘ *Traffic network: Expressway
1 #Power structure: GP coverage

Module A-2 || *EFCS: Final deployment in k+1 stage

| 1 Input
B Networ!( =t Module A-1: EV-expanded network <+
< g > construction L I"| &
Effective g
l charging route set E}-
) 3] s
| Modulsa:3 { Module A-2: MA-DTA g
=
Facility utilization %
T~ I
Network || “~If meet utilization - S #
assessment e _constraints? -
- Sets of
N to-be-optimized EFCSs

R e
1 1 22y B e el 7 v B B (A Ve P 2

HSCAE LA SR BT T B IR IERRSE, G550, SCrb R th IR T VR AR AL T B2 1
VI 1 R 7 RO, 8 TS B A LA 753 2 B Pt 78 ML BRI o 101 758 % 1 M R TR 4
MR, LRI T AR A RO R M RME RIS 0I5 2R F P FS R IV SR, TR T2 i
VRS . [N, %07 Pl SR — AL, SIBLT 4 B A B DL 9 44 14 R AR 5K P 7
GOFTTAT. B, WSO T IR AR, R 2025-2045 41 £ Wy B 25 4 B Mt 75 Ha s ML 7
ST TIRER, FEIA K4 B BALRI T 506 v W0 ™A o 15 T8 6 00 PR g S 7 o B4R T 56 el 15 45 7K
R, EBGE R CEIRER T AR, R PR G R AR B B R
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SHFMBEERSE LIU Yang F1H0H H 20 25 AL (SAV) I 2 258 2 I RE T SRS, RITTIE A=)
AP T BB T AR R G 2 25 JE DR A P75 o SR A “Real-time dispatch management of
shared autonomous vehicles with on-demand and pre-booked requests” X i , F 2024 4E % F A1
« Transportation Research Part A» BiF| F (R BEEZ2WHABTER, EWETF 64) , it ik
$2:https://doi.org/10.1016/j.tra.2024.104021,

HEh BN TGS H B BORME G RN TR IT RS R TRIRES T H3h B3
AR A AP BE IS, BT TR A Eh AR (ADP) A EEBEHESR, G T S35 224017 00 i
23 A B SR A LA T 5 SR 5 o 1 S0 R 0L 0 250 R RE 2R M S i R R 732 — ZR A7) T I T
Bei WD, J5R R0 I 2 o 4 e S 2 i I 1) T R 2R S . i T AERE AL T Zh LRI AL iy
WA R BAFFEGEROL R DS, SCER T 73 Beddth R MO TR A e BRI AL %0 8 o O T AR g 3 fRIR 25
AP, R T ETFAHME{E B A DualT il DualNext 533 BbAh, SCEERRH —F 2T afE 8
Z9N\ ADP Ji iR ETIESR NS, VAR RS PSR IERE. 25T Brooklyn JFHUH A BT T HUE LS, B
WE T ADP 75 IAT R o

service arc (for on-demand request):
without interzonal pickup

Zone 2 service arc (for on-demand request):

with interzonal pickup

service arc (for pre-booked request)
Zone 3

relocation are

“a
Zone 4 — . parking arc

Bl 1 ZEd i JRE Ay A 4 ) e
% 1 ADP J5 R8RS Lt

Comparisons of different ADP approaches.

DualT DualNext
ADP ADP with lookahead ADP ADP with lookahead
Reward 2639.3 2516.2 26185 2664.9
0% instance Fulfillment rate 94.11% 86.01% 93.07% 91.82%
Relocation trips 229.0 89.7 276.0 187.8
Reward 2642.8 2598.2 2620.7 27299
20% instance Fulfillment rate 94.43% 89.49% 94.32% 95.38%
Relocation trips 287.6 169.3 346.8 266.2
Reward 2653.9 2668.1 2609.0 27579
40% instance Fulfillment rate 95.23% 92.18% 92.99% 96.51%

Relocation trips 326.0 229.7 350.5 311.7
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Conditions from Nine Open-source Datasets” gk, F 2023 4£ 8 %7 «IEEE Transactions on Intelligent
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BODIOK [ E.
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P2 A2 4 1 IF 20 3 A0 22 40 o AL VT R B R B A U5 o BB SR DA “Data-driven distributionally robust
timetabling and dynamic-capacity allocation for automated bus systems with modular vehicles” g}, F
2023 4E R FFE (Transportation Research Part C: Emerging Technologiesy B9 GEBEMBIS i
T, BRET 83) , e hitps:/doi.org/10.1016/j.trc.2023.104314,

1BAT IR B A 2 AN 00 5 K P I 25 S S 2R R i A BSa AT VR Sl iR T B R Pk,
Y ASBIT U RIE AT AIEEPEZE S BORAR T W SRAE 5 o AR & R BL AL B Zh 2 B 4=
AR AN AL EHAEL AT RIG R A ShA R IXBUSRE, AR A S5 i e K i I 28 22
S AP A S AE AT DL R RS T — A R T . AR T, AW T ROEME A S g
REHBARTIEITH R, L8675 Bl A0 ) ARAT I A 20 28800 5l RT3 oK, T 1) H WL AR A 288 4T 1
BT — BRI B 4 A B A A S R S AL R B A AR R, 4 T BERIAE Wasserstein i
BIBOMIER & U MAMESMIES, IR & AR FRH T —Fh L-shaped KRS B, PAALIE 468 i
AR E, BEBUEER VAL T AR ZEWHAR a7 3 Rk, W &S SEkR
AR E B L, BHACEFEAR N B EREARR 2 A7 N WA A S8 B A, I Hul Rk shi gl
BORBE AL BeAb, A BRI T7 A A AR B A T BRI R B AL 05 1%
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Average MU= in cach MY
Kﬂ__

i
x —=— Finpd-capacity
...... z —— RTVE
1 ! r

—t— RATVEWLD
i E = .: - - I( (L1} m E ] 40 k1 (=] el A Ml
@ @ @ @ @ @ @ - @ - Time " Time inderval '
Maodel Objective value (unit: $) Total number of utilized MUs

Waiting costs of passengers  Operating costs of operators

DRO-TVC 3707.411 930,566 El
DRO-TVSWC 3736.678 749.858 44
Objective improvement (%)  —0.7589 19.419 45.679

B 1 AR (£ E) « ARAREMEA/ RAREHEL R (L) Mz ET) Xtk




BRDEZE——BHILX
° AIMBUWHTHNERGMNSEEFAMML

EEZKARPHAEEETH (S 72101019) BB T, dbnt 88 R A0l i i 2y e R s B e 5 3
g E RS LIU Yang AR AT [ 20 28 30 e = i 4 (SAEV) R G0 i B AL S e AR E e,
W T SAEV RGN S LI S I E LR A AL UER T 15 o B BRR DA “Integrated optimization of
planning and operations for shared autonomous electric vehicle systems” g 8, F 2023 4% £ fE
« Transportation Science» ] &k (RBE 2 WS BB P, BWME T 46) , & 4%
https://doi.org/10.1287/trsc.2022.1156 .

H 2B 3 e B E(SAEV) IR ZE 7k /R AE B REAL ™ P IRAL ™ Se 240 R SR AR B o SCREE K
HESL Y ZARAR I -2 - R B ) S AR EAL N 4%, T 20 E sh B B I AR s s A 5 PR T
FEWE B MR T T BATORBENLIE Zh T 8 R BURE R 5 2R 00E 78 T B B R BERE LRI R, e IR
IR B T RE RIS B, X 5aE XN Pug S bt it S8R HIT R R 30t T S
Ja & LSS B WA AL Benders 43R03, PRI S BORME, 4@ ih 7 Uk Pareto-optimal Benders
F P A ORI IR B 5 A B LR E RGN R, AT THRELSRRERMRAIIA, Wik 1L

PR FE IR R T HR RSB B, WS AN SE R R LR 7T A BRI SR AR SRS H
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Graph Representation and Attention Based Deep Reinforcement Learning” g5, F 2024 45 R BIEREM
BB A E R AT IEEE Transactions on Intelligent Transportation Systems» | (5@ a4
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SRR AT s RIS R S7 B R P eR O DA i SR 4R B B R, R B A Ak, (AR
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infrastructure deployment problem for public transport services” 5 , T 2024 4 % F£E«European Journal
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EhZA TR ARG (DWPT) HRAGH 3 IRINA gl A 38 4545 LR B T ), ORI A2 HL 3)

AR T S, REAS A ROt R R Bl A SR B MR R, D Bl A SR B AR .
AW T MBI A R R G ) DWPT S 0016 JR I8, B7EF M€ DWPT & mgceE. (8. Wi
A BEFE R A B A R BN A SE I FE LRI . BATTE S @I 5N special order set constraint of type 2
(SOS2) HI|BM I AR A BB MR (MILP) BERl. $2 Rk, Z%3CH [R5 B AR BN FER A A E 1
AOAT RIS T R, B T — A B BB A AL o X P B R B S5 MR A T AT, %
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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
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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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