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ABSTRACT

The MRT train service plan is a kind of bi-level programming problem. For
MRT companies, the decision about service mode and headway is the
upper-level problem. The goal is to minimize the operational cost under the
constraints of MRT system and service performance index (SPI). The lower-level
problem is passengers' route choice model, for their main concernisto minimize
their travel time and cost, which consequently influences the SPI. This study
presents a genetic algorithm for MRT train service planning to solve the bi-level
programming problem. In addition, the proposed model was tested with the
current network of Taipei Rapid Transit Corporation (TRTC). The results
suggest that the model and solution algorithm with high stability, feasibility and
solution quality is useful for TRTC.

Key Words. MRT; Train service plan; Bi-level programming problem; Genetic
algorithm
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MR THEIRT R VR ERTORTG Xa » X~ Xo ~ Xg B Xe SHR BT EAREL - REE LR R Ry
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iR PR IR TR © FRIR L AT RIS AR el iR o R UL & - R BHMAGE (12) AUk
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PRI AT RS A A 2 RSB ORI o A 4 S 0 o A T » SRt Lo b PR
Bt - e U@ (heuristic method) SR » BEPSCER AR REE) P DU A R Ak
B SO ESEASILS  ERTR  EEREE SR T o T B R B B B R -
TR — B By SERE IS RSN T S sROURTHE F - BB S - P A
BEm AR SRR TR - A ki smn U SeE RS IR ~ - SRS ER A R
FHE AR N R U+ R P TR B i B IR R ORI 20T » DU %
WIS E 2% - FEICHMGESE P BRI R » [EIE S i A, -
(EL R SR AR A R PR SR LA » I T R -

BISN Sk ER 5> » HIAS Constantin Bl Florian P9 ¢ Fh ik il DRI RE - FS%dR
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KRR+ AR SR b J R B L © Gao 5 AV VI Bl =X b BRI MR S 43 1 SR s
RS 22 P
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i HAE Ry 0 FRoE B ORMOERL » 25 HAE Ry 1 AISRRHBE I FERE 7 AR 5 HHH -
QLG E AR —RE S

3. SHERPER 2 EARIETTE (7) ~F (10) IRM1=0kebe » 35w - ATy —R AT

g AR I CEERL A

A LA R SR AT T - RIS R
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3.3 EIEiERE

1 2.3.2 FTEL SRR AR AT > AR 2.3.4 fi 2 FEAR MR & B e g O Bl A
[Fl iz > AR BRI - /H AT B S U A - AR AROK -
R HIER 5 M A S R A R s AR A KRR B S O Ty O Y SER A S &
R R RIR A A D AR R E R -

34 EEIFIK

FLf 2.3.1 Bt - rTER IHEE M B IR S AHEr T5E BRI - AR ERLL Floyd's
IR B SRR R £ A = MERIRL (all-or-nothing assignment method) 1758 &5
IR > PSRRI AACHT it B SR 2 SRR IR AT A » LA Frank-Wolfe iR iy diomic e -
H EEFRIRAG SRR P RIS S HIRR At g - AR (6) VIR E MR TR AL LR
RGN -

35 EEZIEH

Aoy R PO R R D ~ PEEAK LI A = 2RI A SR E A=
FERMERIE AR E AR - QA i i R R R v RENC I T A& SRR 5 e - AT
BERAESRIIEIA - FHREAEAEI (7)~30 (10) HURTHE T - AR B U s o v i
B R FTEAN B IR E R AN TS T T IR A » SET B R R & R R 0
PRI 25

it AR AEE B RIRR G AL RIS R - A2 SRR o B AR AR K
firrRs ] - R B RAE S R R b A A B A S L RS TG - AR —
Rl B A R LI EE R - NSRS R A E R T R U E ARS8 - 558
A RB IR - EMIER R DiRERa e X (1)~ (10) SERRAIS - HIH bR s
e (CHEEHEER 0) - Ehitk B RG EHETRE G R EIMARE LS -

3.6 NMNERUIEAYE S ERE
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AR R HEER AR S N EF T R TRIRTR - A REAR L IR B aG T A R IR ETE
H R o AR (5) HUBERE A BICKIERIRE A - Bk E e AT AE > 1T
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2. TRARTEREHSE I — A » AR -

3. m=m+ 1 m> AR - EAREIEZE » B L -

4. TRARTEBERES R — A B AR RHY - 3SR - & n=1-

5. BEE AN - AT RER A T TR (D)~ (10) BEBRR - EREK
BRI - BB 7 -

6.n=n+1: #5n>FRARE - BRI - [EIEREEE 4 SHIEESEES -

7. BT PRGN -

3.9 REHEFRA BT
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LA~ IR ERCIE - R EEANIEE /NP IRR DS T S T TR DA AR
FESE 5 (HANEAI R ETRE R - BEARRE ART TR AR » B BEAGHE ] FI 5 B B iy [ B S e
K - HER TRTC CEGAEY I HIRF LIRS » I T2 rh Lz Bl FH B DA 5 =
RhUR - SRR SRR R € UL FER I - (BT R MR B AT - BER b
F R R TR AR - HAESRR H B L B s R M I AN TR T AR R A
Bar ST AT P AR A ERR T 2 77w R PR AR 8 i o e R AR 22 T M T AT 46 B1TE
(FEEAEKEIRA ] DUE R E D ERRYIHE) - ER A H B - APk R Em -

k2 TRIC SE=XHREFLERAERER

T HHEL FERB (A TTBBEE (57) | 1EREEEE (A )
1 30 Wk — 5 121.75 63.66
2 24 Jbi% — s 92.15 4352
3 21 Tl — e 81.17 37.83
4 12 ZALELE— s 50.33 21.9
5 23 Wk —=ZEAM 94.82 4859
6 17 Jei% — ZEAM 65.22 28.45
7 14 il — ZE A 54.23 22.76
8 14 o — B 54.93 29.57
9 11 Hril — U 48.72 23.24
10 8 Hrhl — g 39.47 18.76
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12 20 Jbi% — ma sy 80.58 37.22
13 17 i — E s 69.6 31.53
14 8 2ALELE— A 38.77 15.6
15 22 BRS— )5 87.05 40.85
16 19 TR — Hid 76.33 3451
17 16 RS E TR 67.08 30.04
18 15 BRS—=ZE A 60.12 25.78
19 12 T — =ZE A 49.4 19.45
20 9 R E - AR 40.15 14.97
21 P — P IEfC R 9.33 3.18

AL B HEE TR RE R TRTC $2418 > $R°PH HRQR MR (] 122 BA) - M
BRRA ~ SRR S B R R A B BNk 4 -
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6.76 43

6 TRTCIRY

&3 TRTC FEBRE/NEFFEFERIBFRERER

A1 BB YIS (F1) | HHE (5) FAE /N P2l NS
Yok —FhE 18 6.76 564.70 18
8 = ] 16 3.43 516.79 16
12 Jbi% — EEEhr 1 7.33 304.85 1
21 | FEFY—HRIEAL S E 1 10 19.08 1
/N Bt 46 1408.42 46
woos  E 4353183 B THRE ] 75437.37 /)i

it s RAIESETE - TRTC HRTEE G ZURHE THER UG — s Uk B A2 R ORI BT 6 A
Im? > B RAEEALEOE H 5 3 A e T -

Fadda -~ By gk 0 FRELEE AR N HE HR - SAERBAE - T
REO M ABL 3G R TRIRF R - HBE RN TR R - SR
AR % — SO P2 5% 43513k 50~ 100 Bz 200 A2 B & T DUEE -
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4.2 RECREATER 7 HRE D7 — LUt E A &/ Rl

R ACHCR fe 28R LA AR R = R, - Hory - 2SR = I R A TR
PR - R AR R - SRR R R E BRI E - R R U R
25 o AR REGH S A AR ZHH S - /I LIAR0R 0.5 ~ 1.0 ~ 2885 0.1~ 0.4
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4.3 1R ERBER D — LUt E A&/ R

RIAELR 0.9 ~ 288K 0.2 e 3k 4 /B AARE R - mwu&%azzwmﬁa

RIS E A TR E AL ETRGR - B AR IR TE - ST 30 K
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JRET e MY 23 45 A AL B A Aa 4] 8 - *E?ﬁ%ﬁiﬁﬁﬁﬂ@&%nfﬁﬁ’%ﬁﬁﬁ%
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2 05 0.1 513277 31 22 0.8 0.1 476136 39
3 05 0.2 508759 9 23 0.8 0.2 476815 46
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6 0.5 0.4 476815 93 26 0.9 0.1 488537 136
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DA HIEBEE SR © SARNS - nI 2 RS R G (T E R R L B
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FIREE - 7 TRTC AEEH LA SRR gl - AIHERAE ~ B 50 ~ 100 Yy
TEIET - e I ARBEGEE 31 2 45 2/ - JENSRIGHHE LRy ] 82 52 g -

3 LB Y IEHBIN S - &2 Ry 46 51 - Xy 42 51 - SP3gTy 44 51 » BERA A E v A2
FIARA R SRR BIAVEAZDRT - I i RIS S S B - R
TRTC i nJ#E Fh gt B 51 A T S ] IS VR B REE » IEFHE AR AGE Rl
IRFAERESE 22 -

4. FLVIME ~ ARHER RO AR AR T ARG R - S~ HIER A B R IRT TIRF RIS 2H
HEBE R terh HARFE - ATHERIAER U FHAES | BLE TR TR R LI - ] RIGIRRERIE -
DRIEEAR SR B R E IR P DA S T A A R B - DASHEREDK g B BRI ]



JER R E L AR TEE S REITH EZFR

4.4  MHA R

AR H BRI B e R (RIRESR 23 A sRAVfE) HBIERGE IS B R HEER 2341 201

DIFe 7~ [ 9 ok - Bl TRTC BN (A2 3 Jefi 6) LEBARERm L AE AT
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