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Quantity of vehicles inspection analyzing
and forecasting in Taipei
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Abstract

According to the traffic safety by-laws, vehicles need to be inspected periodically.
Regarding the frequency of inspection, private passenger cars between 5 and 10 years old, and
the other vehicles under 5 years old, should be inspected once a year. Private passenger cars
over 10 years old, and other vehicles over 5 years old, should be inspected twice a year. Due
10 these rules, the number of vehicles needing inspection relative to those vehicles issued new
license plates within the last 5 years will significantly increase. During 2003~2005, the sales
volume of new vehicles reached a high peak. The number of vehicles increases continuously
year by year. Therefore, the number of vehicle inspections will increase in the next 5 years. By
considering the traffic safety by-laws and the annual statistics of motor vehicles in Taipei city,
this study predicts the number of vehicles inspection for the period 2007~2011. With these
forecast results, the Motor Vehicle Office of Taipei City Government can gauge the human
resources and inspection facilities needed and thereby plan the vehicle inspection strategy for
the future.

Key words: Vehicle inspection, Forecasting, Taipei
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The Study of Rear-End Collision Characteristics at
Intersections in Kaohsiung

#4252 Chien-Hung Wei ' FEi%E) Yi-Shiun Chen”  2=B4E5 Jui-Nan Li -
PEEE® Jui-Tang Chen®  #BEE Lung- Shiao Li
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Abstract

Rear-end collisions are one of popular traffic accidents. At signalized intersections, with
complex traffic environment and signal phase change, the risk of rear-end collisions tends to
raise and threat safety. The study took accidents data of year 2005 from the Kaohsiung City
Police Department Traffic Division as subjects. These data were analyzed and Logistic
Regression was applied for identifying the significant risk factors. It revealed that rear-end
collisions are among the major types at signalized intersections. With age below 30 years old,
separation, tree-leg and four-leg intersections, the risk of rear-end collisions were higher.
Therefore, the study concluded the problem of rear-end collisions at signalized intersections
may be improved from road geometry, traffic control, and drivers aspects.

Key words: Signalized intersection, rear-end collision, Logistic Regression
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AR eCoin HE RS IBEZESE| I eCoin 2 #8uh K E R EELEE|
SE R EREERMSE MEERTES M -
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HNMEA RSN EFN ; SRIEBINABITHE RE#ES o

s TEMHEKT  SRKBIDELERE  BRFESEM (NEMEA
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BEZETEAEERBESHAERBIEFISIU
HHERERARTE MR

A Study on the Line Capacity of Mass Rapid Transit
under Fixed Block Signaling System and
Moving Block Signaling System

E &4 Tai-ShengHuang ' #&1& Ching-Feng Tsai -

W OE

AR EERE EXFAEREFRERM (Fixed Block Signaling System, 2 T i 7&
FBS) EERETFAZEERSRF AL (Moving Block Signaling System, A T %8 MBS) #24]
AR TREERGCKERER  TRAREARARE - REER - ERER - iR
K ERUBENMPHFREE - ARPLUAEESEEEILZRNTRRAER -
A Java Script T2 7VFA 5 B3 FBS 52 MBS REHR T » 2 BIETT FBS 22 MBS R/ \ IR
MREFERATERRER W&/ IEERAIREIERR » b8 FBS £ MBS 2 iEAE
ZR > WEVHERSREN - REERERER - MBS R/NIEE—RK FBS &/\I
BBAERE 20 B EREXBRREEAUNRAIIRTT 12 JIHEA ; ERCFERRD @ B
RE SRR - iREEREIEREY FBS BN ERAME  EFIhRRE MBS
BERERERRABE -

Bt - B8 - BENAERR - BEBAHAERER - S/NJIE - EE

Abstract

This study explores the line capacity of mass rapid transit under fixed block signaling
system (FBS) and moving block signaling system (MBS).The related factors considered include
block length, maximum speed, warning speed, curvature radius, beacon location and dwell time.
The section between Yuanshan station to Jiantan station in Danshui line of Taipei MRT was
selected as basis for analysis in this study and simulation models were built according to the
control mechanism and operation principles of FBS and MBS. The minimum headway was
gained via simulation and was transferred to line capacity. Then comparisons were made
between MBS from FBS under various factors considered.The relationship between line
capacity and influencing factors were established by regression analysis.The results revealed
that MBS wiill shorten 20 seconds minimum headway and increase 12 train units per hour. The
factors influencing FBS line capacity significantly are block length, maximum speed, curvature
radius and dwell time; and that for MBS line capacity is only dwell time .

Keywords : MRT, Fixed Block, Moving Block, Minimum Headway, Line Capacity 1
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BEERFERBEGEEES (Fixed Block Signaling System, LI TS5 FBS) Eiw
EANSENAERRZACLEEFL L  AFREANNBER AR » WA
JEXEELE ~ TR ~ REDINHMEBEAERZCHER » BEXNFAERZBRTSERLR
(Moving Block Signaling System, LI T8 MBS ) FiliZE @3 E 2 25 E1R
VMBS BE G ERAN D EE SRBEERAT -
MBS # R AELAERIIEE - B RN EREANERIREYDI RER SR
B2 2 AL FBS B2 MBS 125 s N ER R EBERAC T EL—EEFZ
R o AN FBS wRIEBE S NAMUE ILEER S AEARZLME - MBS RIEBE T
FARLUE R B IR A MBS R N E B -
SAMREBELERH 20T :
1. HREANSECAREBERY  WAESSREN - —BIHENER
RS ~ BT o

2. AR EERRAFRERET » B _L17 ~ MTYIED BIATRA MR
BiE L SREEESHRALRIIEET By ESEESE  BBHE
RETHL » BFESEERERE TR IAE S B AEES

3. RIFAAE EEH N E ~ SIERE - J|BEETENHEERRERE
e

4, ARMFSFTIEET 2 IR457BAE (Line Capacity) AME UL KARERL » B
RESARIRIE Lo BB HAERM -

5. AAFIEKR ER BN N EEE T A WAL R ERZIRE S -

— ~ FEEFBSHEMBS 2 I 5 TUSIE(F R IE

2.1 FBS 1% Hl ;0B E (E R IE

FBS (A7 R R S SR atan i ~ S RIE - MARBERITEROE - BYIEHE
TR BB ELES > FBS 2wl A NaiAAa T o

2.1.1 FIEE{A

AR AE < BRI IR AR T IE Bo 2 FAZE R - TR ARA SRRz B
BRERERMIREAITES - EFEEREMAIER  JUEBKRAEK » Bl L
W R ESAR IS B dn iz IRAR B Re B (BTN 5 - AT RAHE - SRad &
mErZHAEREAZS - BYEEAAERER - SUEBRKEER - HEilz
HENEMRITEBA DN » Al - DFEERREN SRR R E AR
WEIZR B T BRI & as < 35T a3 PT 3 X 2 (RRIRN 5% » MR A B AR AR
B SRR AR ZFAEREEYELR - ARNAEREAES  AikE—&E
ESARZ RIS 1228 » BRAB DN Stc a7 e » TR IR ItZ B as o

2.1.2 FREE
REHSR B ES B IRH R B P B AKIR - EIRWOT I ~ AR INRE
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B > SHBAUTE o

(—) REBZER

By EEARRZERRE  KRFREEINELHBREER  FEREEES
TREBX ATP RERCEMBIEES - BHBENEESREATTENE > A=
[EEREAZRRT 2 ATP B4R B ATP IREIES B BB & 14 8T » K58
BIETSE - BIAIERIF|BIREN - UERBEENFEIEF R AIRIES B2 KR -

(Z) REBZES

B R FBS RIBRARHIEART ~ 5B MEE « JEEEKT ~ JI|ELE2K
BHFBEERY  RIRGRETRESHAERE AR ATP R » FIBEASEHAZE
EEFTEW e ATP ERITE - LEIRFESEERSA RS ATP REFH :
OKPH ~ 10KPH ~ 25KPH ~ 40KPH ~ 55KPH ~ 65KPH ~ 80KPH ©

(=) IhEENIfE

5| B B EE SR PTREIN ATP R A% 2 RFATAET B A R /R
R > A B EBEEE - SWMAFTEINIIEEARE - FERThEeEAAE » =
FTHEEEIRIB R - ThEENE A D& -

1. ThEeRE 1 (PL1) : ZIEEBEERRR R 100% MY ATP ZR[R -

2. THEERIBE 2 (PL2) @ F|EEERREEIRIR A 90% B9 ATP ZR[R °

3. ThEEAIRE 3 (PL3) : FEHERREEERIR A 80% B ATP IRR o

EEEBERT » FIEREZ IR PL2 ; 5B iRE0AF - BITHAE(IRE FHEE
£ PL1 DUEITIEEL BB LR ERZIIERIR » BIThAEAIMEAZE & PL3 IR
FIEE AR, o

2.1.3 FELHILFE

BIVCEHEERMSBHEEEE)IEE - BRIV LRI EEMRERTER
BHIIE ATO N » B BRI BRI SR R R TR 2R T L B i E
iz RIS E R ERIRE N IME

1. FIEERUZ ATP R RS ThRE A R AR BEEERIR -

2. BB F B HRARRR

ATO DI LAlME PR EEREE /I EBEEERR - HATEINA - (KM
B L BIEIMNEEIRARE (BERHFIEAUE 360m fZ) RUER » JIERT R AR
D ERICELEELR - FIsATEREILEEDR BB LERLZ
E24 8 (BEEHFLEAIE 150m ~ 26m K& 8m jZ) M H BinifE s EAARE R
FRRE - (7R IRAIARE L » WHEIFFEMNEBBIFX

2.1.4 FBS 2B {F[HIE

(—) EEBEREFRE

ERBERT @ MmyEREXERREREREZERE U R - SRR E A
ZPAEREREBARLERE ATP EZR > JESEXAEREEFFERI R
EHS » DB Sz ATP RERE (80KPH I 65KPH) AKIEiFEITHE - B5IEHE
LAY » BEIEHI BT —RREMRTRERILEILEERLE - AR5
BHREN B EERR R RESEATEEEZ ATP RRAE - FILTE K
BRENCELEEER  ETEHFWNEE - J BB HRE » 5B XK
ATP ZRRITEP o
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(Z) EMRR EBERE
EYEARGEAWRZEERE - Haihs _ERZEEEE H iy BEhEgE - 5
NI EAR S EF BRI o RIS EERIBR  KEAREBIEREY
£ » BRI A EAZE G B R U E E% ATP ZRIR - LRSI BB R E
Ey R (B 1bEEER 25KPH 2% 40KPH) » I LA ERBRIFERIE » 218 1 BTk »

FIfTE A
FaE e bia o BaEL %%
X =] = X &
FlET2 FIETI
R —> = =
_ EMm B B0 B4 Efios GRS

ST T
SOKPH \@iﬂmﬁm o
65KPH \
-
ESudisig s ATP3 FlEY y
OKPH s 40KPHE2SKPH O0KPH R

B 1 JEASERI R REHIRE

ESTENR  EFERHE _[EREEEEE MY ESLE - By BRI
—EFREEREREERE » RLEEY|ELL 40KPH KEF(Z LR » FIEFTRKEZ
L ATP 3R A& 40KPH ; HIER A E—EFAERERERE - 5 BHTEKE
ZETR ATP ZR[R & 25KPH » DUEFIERELIIR L 2 MBRIRSF O BIRBEZR(ZLE ©

2.2 MBS 12757V ELE (R R

2.2.1 #EHAERERE

RENHAEEBAIRAFZIFEINEEAERR - HEFREBIN
= JIE BRI R BT IEF AR IR RSN - WRRSMIN LR 2 B8 - LUFRE
BN NI ERSREZREER - BENAEREGRFERREIDAFZE
1 JEASEHEMNESESEMEEN - FEIRELE - AIEEIRE -
BITEARRGS2E - KB EEHENEBKT R EAGER IRE MR
BB BT+ LUFREESSRESIE S B T2 S 7 BN SRR 2 MR 3% » (25 EERE
JEFETZBIRUER - RRNEHEAIERITEE KB -

2.2.2 (SR {EAIEYZ MBS

MBS &% HEERZEREFHINEBIHLRMAK » BRLUEKENENESE
RrER  BEERNERE - F—RHN MBS DUSERERIRSRE - ERENEZ
MBS EEELRAIEMIVS S RL - HBEEREXAEREIRGET » KEVER
B RIS AR EIE R RLE 5m £ 26m BAAEZERHRE—EEE - B5E
OB RETIS - GRRER SR UESMNEMESNERE  JESHER
ERNEAREEREEESRIGEMS B REEMSBERNRIEANEIIECE
BR - ZRRIEMUE - BIE IR E LR AR ERIZEIERS - DFRE
BENEEBRES LERERBA S| BIEH BITEH S E AR 208 2 e
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2.2.3 MBS Z#&I75K

& 3 B~ > $—H MBS LUBFINFIEESI (Communication-Based Train
Control, CBTC) FMTAZEZ A FIEH I Bl - FTESERELESHREERENS|E
25 (Radio ATC) ZAR - DURARSBAER L - E(THEEBESRIGEME
ZEMEE o B ENRERLITER - B3 EEBMEEERGTFSAE E 35T
JNEREECRBHNUE  EFRETEEIEZFETIHINENLE -~ F|E
RE -~ BEHEX - JIBERR - JEEEOLEFENUERENREREZES R
HEME - BFRHEEMESEENREAZIEREERE  FEEER KB
FEBEZHIR O TEIESBRARIE - FIEHAEKREIEBRENE -« 5l
BHHER - fIEBRER - BIEIIBRE ~ BIA AN ~ BIFERREET
HBEHENECERETIR  KEHEREFTERBIER - JHKEEEFHEE
AR - WERFAYINRSORMER » DR ERmEERE » WA BEARTFHEN
LRFREIPEE o MBS (KBIALS TUETT Y B - EURE AR DUEMIE A
R > IRENS R FBS FIFRER TR R 22t » B pk L OKPH 2 80KPH A#iE B
RELS KPHAEBEMNNRERERMLER - EFEAG G HPBE AR 58
ABRESRE » WHERF—TEL2EE ; BEREEEL - E - ARERER
MBRAER  JEASKRNGRKEIREES RBEMES CRIBEMNE - NE
RERZTCEMN  VEARAGGKIBEESER ERTE HRIIEF REHRET
REBR > MEBENEEMEER » DURGREBERE - MBS RIERENLEHKRE
FEBE - MY B LR IEEEEEI AR5 - RIAERE SR -

SIS
2241 B2
| R —
SRS : AR L
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i N / 1
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2.2.4 MBS ZiB{EERIE

(—) EBBERCEERE
ERBBERT » JENRER LR EFTEESHRITE - FJIEHIEE - BEEINE
ZIFREEMERFMERcERRBITE - AREAREHHENERENARE @ K
ERITRRIRBATAR - RIS EAEITER - ESERNESREMERLKE
ERRIFGEMAENENNIERESHRETEN  JHEERANFEFNIERE
EHFBEAEER - P ERETERENFERE - BV EEIBEWH]
FFE R EE RN T ERREMAR - WKBEILBEILEEETIEEEHSE
UHEE - FIERNEREENER L -
() P EBaApEREFRE
H| BB R — MK IE B EE A ARIETT ; ¥ B EREEREID B A
15 2K AR DUE B 28 B4R (Normal Braking Curve ) 7 3 » 5 28 B AR AR (Warning
Braking Curve) #X » MEFDI SR EHAR (Emergency Braking Curve) ° BIEE[A]
RS R R EHMIE LR - BAIEKERIESREMRZTRREE » HEE
IR EREEMNER » WEHBBERFLDEEE - ZLBERT HRFIERE
BH IE RSB RR - SRR EE B REITHRE » DIRERYE
LT2HE c FRFIEREFREBHEEREMRT - FRHREHRITRE
K REMHRN B B S REE G B EERERNERNELL  WHERMmSIE
[E 25m Z BB/ N ih R - EUIREMAREWE 4 7R o

FIATES I

]
|
T

fads dieeal

4 MBS FIEME/IFREE

AU AR R B R MM L - RITFBEARIRIE S 2B AR R R E
- ERIVIERKREZE R BERE - ERIESENFHIER - FEiRa
HEIFEEE ROV ERFRWEIRBESBREANSREEENEUER
B~ RERN ~ FFERESEM - RITVEEQEHN B LA FEEANEE LR -
FRARZZ T INAR - b B B ERRT R HERFE & L LRI Rl - R E AR EIANE 6 P
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B 5 RIEMEHREEZEREHRTEE

= - FBSEAVBSIEHHER 2 1812

FETREBEEEBREEDN » KR EE MR/ NIECERUT
1. 88 (Line Capacity, C) : 3600
Ry N RS/ NI - At AR © C =
Min

2. H/NEFE (Minimum Headway, Huin ) :
BRI R 28 2 FBS iR T\ M MBS #& #E8 T LUE 5R ( trial and error )
FKE » N ABRERLEREZREEREEZ 05 WRZIESR
TR o

3.1 FBS 1&g iR i R AR E

KRR U E I E SRR E L E QB R AR R R ER - AR
iR IR ANE 6 AR  REIREABRER 1615m » B 5 | BE LU BTN E
EE Om 2 » RBILEYIBE I U EAINERE 1616m 52 - BlILuhERRRuh 2 ERE
6 [EFAZEEME » N LRELC ELRME - RERHESID K 6 EREMERME - B
REERIELSIE T1 2558 T2 My BHETRE @ JIBEEDESRIRRES
FBS EF AR 2B EEE - WABLBEFRILEE » BRJE T2 EEERE
RIREE - (KRB RIZELREER T » bl To/ 265~ JIERE L& 141m (&
MEESESBREYERMA ) FIBEINEE a 7 1.0m/sFIEBIERE b 7% 1.0m/s"
HIEE SR B A S FERRE) Ta /R 1.6s

1Ll FIEATHE ST 1Lk
LR e

Ve8OKPH  Vi80KPH  Vs8OKPH  Vs6SKPH  Vu6SKPH  Vi65KPH
@ VCSSKPH Vc25KPH ~ Vc40KPH  Vc40KPH  Vc40KPH chsme

w01 ‘ w02 ’ o3 ‘ W04 ‘ R0 ] w06
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P N
1515m >

6 aitEESEEELERERRGHIRE
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3.2 FBS 1&#Et& 10

3.2.1 2I(R3

AHFFTLL Java Script I2TVFE B BB RERAR FBS RHEHR TN (Metro Fixed Block
Signaling System Simulation Model, LA N8 Metro-FBSSM) » LU ST R EETT
AT LE2 TR Z— Metro-FBSSM FHZ @2 E B skl 14t RiaE o B e
4 Atk Metro-FBSSM IR #E R BEREIfRTER B 1 AR » DIRERERIREE
BEE R BANKERE © Metro-FBSSM L1 Windows B{EXEFA » WP ERE
ARERENTH  ZEVNKBREGACZE  KEANGTERHHIBENE -
fERE ~ BEITHRAFHMAEN RN BT EEESHREEEMmEL
BT TE  DREESNTCBEKIE -

3.2.2 FBS 185712

Metro-FBSSM Z iEEERIZ B 2NE 8 AR » BT BT

1. BRERS -

2. ENFTEMAERN o

3. REFIEYE :
FIEE T1 2 BRI RFA A 0 M ~ BEERIA NI B A Om ~ REIRIARE R
OKPH ; 3 B8 T2 2 B R AR 4R P A A B BE IR Ho 7 ~ RRIERREIA I 4 Om ~
TREEAEIR TR ZR 2 OKPH ©

4. BN EDBILIZEE) ATO AT o

5. ¥R TS _ERELESEER -
ERIERSHEY EREGRIAE _EARERERLENE(EA » HE
REBINER - IERRERENEMAR TFEREE I IER - WK
BEBIFTEERZ & ATP IR Ve /EAFIE IR IR SR EE 2 1K
B By BEahf _EREEFEEIMEA  ERHENSNERETR
"HIBAERE | EAER , W BRIFTERECER ATP RIR Vo /ER
FIEEINIR ~ JBIRSFIREE 2 K o

6. HIETFIE R LHEAEER :
BV EEAT—EAEHEE  BEXNSHE B OEANBLER » BRIE
Hyh[@E - ARRFELDENS B ERFERE ; HENHEEHEANE
vhRAER - AIRENERITETLBEEERER » RERALUERCER
L BB S FARET TSRS R o

7. ieERFERE —EEEER ¢
By HESEIEE - JELIBEUERE o - BN EB IS ERE—
FEBEINE - HERXNZNEEER -

8. REAREH
Metro-FBSSM 2TV UEL & X F et A 75 T\ Bk B8 4 2 IR BUR 5 TR AC SR EL 5T
gENmEEERGEED -

9. AR -
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3.2.3 FBS #&E#HE X 2 B8

REIERE TR Z 28R 1 7R » Bim ATP E[R ~ R0 ATP &R
KERRES2HAEIFEIOKRE LZRRRBAIKAZERRE - 718
SERFMZESENZIRERESERARBHE L ERMESBEHSER RS
& EPREER HRASEER/NRETYIE 106 8 -

—
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F£1 FBSEXEERAZESH —EXR
B ATP ZRFR % ATP R EERE B EEFESH
Vei=80KPH Vei=bbKPH Lsi=279m IRE a=1m/s’
Ve=80KPH Ve=25KPH Le:=355m R b=1m/s’
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Vei=65KPH Ve=40KPH Le=255m RIERFE Te=1.5s
Ves=65KPH Ves=40KPH Les=276m Uk FERE To=25s
Ves=65KPH Ves=25KPH Les=171m X EE B fR Ho=105s
ThEEAIFE PL=2 (90%:2 ATP ZRFR )

& Metro-FBSSM T EAR » MAIBESHAEERERELETTE
FIE T2 BA%IE T1 DITheenify 2 EE B AMAER <z hEE TR E A 1016538 » M
=itiEEE | L EREuL DIhAENE 2 EiE s BERuAEETRER 102 ¥ » 3RE
12 0.46% » Atk Metro-FBSSM BB RAF S AW ZRHE K - M EXKIEEERERBHE
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g FBS bR BB RE RN MBS USRS EEEaE R BB &K
BELLERFRUNER 16 T/ ° 3% 15 BAZNANGR MBS 2X FBS S K ZE AP BT Bl (S b B Ak

MHXTBFEEN F-+-% F-H ~59~ Urban Traffic Biannually Vol. 22, No. 2



R o [RIRFHEfE L R I RRAS > MBS B2 FBS 2 EREZTE ALK ©
= 15 FBS I MBS RIS REIR E T EREZ LEE TR

5 a6 2 50 S A5k By R =/ NI R NIERE VBS-FBS MBS & N EEE
FBS =k ¥ 40s 102s 35 TU
8TU 22.8%
MBS 1=k B 40s 82s 43 TU
FBS {=ub 5] 25s 87s 41 TU
12 TU 29.2%
MBS 1=k & 25s 67s 53 TU
FBS {=u5AEE] 18s 80s 45 TU
15 TU 33.3%
MBS {Zuh & 18s 60s 60 TU

4.6 FBS Ed MBS HIfE KB RE 2 IBER AT

R Y R TERNERER/NE MR ANERE T ERE - AL SPSS10.0 #t
STEREE 0 BII¥T FBS M MBS 11T i/ NIEE MR KB R B LTI » R0
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ERRETRAES  AEEERE X FENMN 149m ~ 350m ZfE » &R Xv

BN 65KPH ~ 90KPH 2 & » FIARFEAE Xe TN I 34m ~ 3650m A » {F bk 5
XoFRH 18 H) ~ A0 B2 - REBUEASERNZK 18 T -

MHXTBFEEN F-+-% F-H ~60~ Urban Traffic Biannually Vol. 22, No. 2



{7 EEHSENGE

EER O TIEE EERHIE I
FBS &/)\JizE Yen=159.852 +0.09929X. — 0.245Xv— 0.01384Xx+ 0.999%o
FBS Bx RIERE Yee=52.677—0.05126X.+0.131Xv+0.007998 Xa— 0.437Xo
MBS &/ N5 Yw=43.323+0.978Xo
MBS & KIEEE Yue=70.688—0.718Xo

®18 ERSREANZEEEMEER

% 5.1 #0184 5.3 B R EGBAEE
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