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Abstract

The Tamsui, Xindian, Zhonghe Lines' CCTV systems have high failure rates, and are end-of-life (EOL) .
Therefore we need to replace the CCTV systems. In the Operation Control Center (OCC) , we need to
monitor the train status and passenger safety in real time, so we monitor different CCTV systems on the
different lines. Because each vendor provides incompatible monitor software, the integration of the different
CCTV systems is difficult. This article discusses the case of Tamsui, Xindian, Zhonghe Lines' CCTV systems
and the integration with the Xinzhuang, Luzhou Lines' CCTV systems by using the application program
interface (API) , and a newly-added management mechanism and the improvement of video search
function for users to search the video record. This study introduces a monitor platform that can expand

different CCTV systems to solve the problem that might occur when integrating different CCTV systems.

Keywords : Control Center, Monitor Platform
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Abstract

With the continued expansion of rapid transit system, greater demands are placed on the system of
equipment replacement and improving the equipment replacement operating mechanism has become more
important. Taipei Rapid Transit Corporation continues to review and improve the equipment replacement
operating mechanism to ensure the rapid transit system equipment operation safety and service quality. The
review focuses on amending the rapid transit system property registry operation mode and the establishment

of a replacement budget inspection mechanism.

The existing rapid transit system equipment replacement operating mechanism already includes replacement
needs review, replacement survey, replacement budget operating requirements and operating schedule, to
enhance the replacement operating and management efficiency. In addition, there is the mechanism for the

replacement of important spare parts to save the replacement funds and extend the system equipment life.

Keywords : Replacement Fund, Important Spare Parts
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Abstract

The Ice Land at Taipei Arena is an international standard ice rink with an all year round ice surface. The
access control was initially done with a manual system that had no capability to collect entry and exit
information, and could not automatically compile operation related information for statistics, analysis,
and related audition work. Since taking over the management of Taipei Arena, the Taipei Rapid Transit
Corporation (TRTC) had started planning to introduce and deploy an "Automatic Access Control System"
for Ice Land. The hardware includes retired gates from the TRTC Automatic Fare Collection System and
retired computers from the Integrated Accounting System , and the software is programmed by TRTC with
modules that are designed for practical demands. The system is expected to prevent fare evasions and
errors, increase operation efficiency, and facilitate the analysis of operation information, such as the number
of people entering and exiting in peak/off peak hours, by collecting and analyzing information. It took one year

to deploy the system, which was completed in December 2009.

Keywords : Ice Land, Access Control, Automatic Fare Collection System



Operations & Management

TEESEREE

HI 5

2/ NEEEZFRRLESCIEMERREOERX O » A8 R2IThirEiRiEg - 20004
E - ZHMBUFRREERIS » RRIIEE1E5,000[F 2888588 (Arena) - H2001411
B128%)T - 22005488 Kk T » MF12B1HIEXFERA > vk "=/ EE (Taipei
Arena) | o

SN EERENTHEESREEEREFZENED - EENZENHERIE - THERGEERN
AT6MX41.5M » [BIERFE AT HER - [)3Z60M X 29.5M ; FRBLTHREE—fEE2 - 545
A R BEISM B RANNAT I ZEEEFEAER » HEEIRIGHR61IM X 30ME E IR AKX -
RREZENK EHEEESEE - 2 EUFREERABIERESHRE—HEFED -

NEEXKEZE (UTEBKEREE) REER —FEREBREENIKES  BHKRNR
61M X 30M » JBVKE ANBIAIZA00 A - EERIRMB00EE AL > HERXFTHRERIFEKARE 15
Hh 2% T EIFMBKAERISU ) DR TIENEKEREASU ) RITERE - SREERAA » TR
REBFERABENSBAN  UEAIIRRARREF REEBKAT ZEML » HEESBINSIEREA
Bk LESES -

R B H

KERBEARSEREE B TBEARSE, S HBEHEZ THRES ) (—REFASG—
RPN RFR) B MRS KEREREES ) -

SWFEAT (UTHRAQT) HER » K EREFRRFAIGELUATRESIVETAHS
ZEE  PMABRUATIARNEREE ALERE  BHEAREAE  KERERZHERIR
ATIFRECNEE @+ HBRENFRK LIS » HSBREASNRATHE LSRR EKEEZER
RACHESTER AIBERAIKTHARE - BARREE AR i -

ANREENEER - FERENK CREEABECARSECEERN - B2E "BBEAY
BERIRL) - UHERIRE  BisEMRELDURT TIFE » SRR NRSETERRES T A
RERBEELZABSHBEEE 2O -



EEEIVNERK T EEEBEANSES RS @7

R AR

AREERS BEEEZREHNRE (SRRREERRANEREFVER ZARE) 1 -~ "TRR
BEBmERPILAKEM ) F - AECEZHEARE - RIBEENMRIBFERFNELEKRIFTR @ BRIR®RZ
RETAREZHERLIEZ - EEHIZ - BEREFPIBE - BHABREMPIZE - ZRRAHFI2E
KERIEPOSI#2: -

r

1l RELER



Operations & Management

TEESEREE

K1 REBFRGH

RipaHE
1 | BRESRER 1

1—ERLI=
BEE2E  1ZF7E—REZ -

2 | @ 4 \EEEEEREEE | N
3. FAERl1=
HEELE | o e,

4 RERIE
LASG2EBE
3 | BBBREMP 3 2 WIS A
3.8 TBTAER

LB 1R
2.Hi5ER1E

8

4 | AT 2

& T B 40 20 A /A
LAERLE Bt R P RS 20 B R AT

5 | BBABBREK 2 o B ELE Fﬁ ﬁ@%ﬁ{\ﬁﬂﬁﬂﬁ@ﬁ]\ﬂjﬁ%
BRz B -

B HH O EIFI 14
6 | ICE 1,500 EAR #91,100 A
+ Bitt e i B HRAREAZL A

AZRE2008F12 A FIREITRARE - KFETHAEERER - RIEBERETHEEERE - F4
THRERRET ~ R ENAERIE - PR REANE - RETELAIRSEETR » 20094128
16HIEXRE -




EEEIVNERK T EEEESEANSES RS

The Deployment of Automatic Access Control System for Taipei Arena Ice Land

x2 RAFEERRE

1 | BRI

AR AT RS

2
B’

5 | FAPIRTREKIR
AT

4 | RPIFEREXCE

g | B WE
Thegssat

o | ETREREH
DU EERI

7 | ICEREERKRE
8 | REEBZRK

9 | RFBIHERE
10 | AEFBR

11 | BRI

12 | IEFCRUAB

B R E HE A
HRMELE

13

KEREE BB EALBEGNRG  REAELREAMEBEEZH (PAM) - BEERZRAMA

(GATE) - BBIIEBRERF] - HubEHEEM (SPS) F&UE - MK LEEEE HR - ARARBITR
FTFRAMEIEE - WKIBHEZARECTER » IRNREBRPIEERE - BRPIZRY - e
FRSERESH TR  ZEERKEFRGEREESAITIETRKRBASER  BIIRERKTZH
FiEE - MR=EECRE °

KEBEEARSERCREF - FERAEEICERERERBER - RADRPIBREFRESTREASE » H
ISRRERE B ORPIEIKERER -

@7
A



Operations & Management

TEESEREE

ke o

TR CRESEREBIN « IREIRIEEINEEI HRIBFRBE - stHNHISEFIThRE - Hi
AR RE L M EREREEINRERET a1\ - E23081 -

BE

BEELTREER {
REFHERES S#5
BIREBR

: PAM1
PAM2
B
KBS #E
ERIEE B ETH
RN EEh
A FEEIEEE
1 GATE1
1 GATE2
i S
ﬁ PAM3 EETEINER
- BEEIXTER

T B ARG
%ﬁ@ﬁ%m G ; BB RIS

FReEx RS2

& SR

&2 7k CEEERA NS ERME




EEEIVNERK T EEEESEANSES RS

HEK CREFERFRINT - SRETERRRE AR LAY - K3 - E3NE4H -

* 3 KEREESEAHGENRRRZRRER

Level 1 a4t - AORMM » BEHAFEM  E2#% (PAM1~-PAM4)
FES e BERERREFEHREREERZ1TH
Level 2

5 EERFEERRERBIRXZER]
Vimli==H

LEVEL 2 BEzRIFS

BEITRIFS
Gate

ADRPS ADRPS HORPI
LEVEL 1 Entry Gatel | Entry Gate2 Exit Gate

ERBEE

&3 Kk 4R B EME A RIS E TR MR REGEE



ons & Management

TEESEREE

M

Initialization

0x00

GATE [l

Invalidate
0x04
PAM £
In Usage
0x01

PAM 2
Adjusted
0x06

B4 EREAMTE

Rk TR EEEIRRA R AR R - SHRBR AR REE S - BB
—  EEEAEERAIELPAME A -
Bt RRS) :
(—) EEHPAMEA ik A, SEEETERE (STD) & -
(T) HEBGATEHEAMEF el

HISESRET —STD (B BHRE) >= EOP (ZHEANERS)

7

gl%f

= RERRREERAAER MERICEE) - WEETHHRE  MEETAES - A
SEHWERT (KBNS - BEASH) & - BUSEASS - BEASHHAS -
At RARE

() BEEREEENAEE - AATHRETRE -

(0) Bimibtk - BPAMEH T@EF, % (EEE, -

FrEREERERAEY (BARK) -

AR

(M) ABCATERER FEEENEL ERAM ) M - BEAGABFPUBERS -
(D) B ABMEIERZ T - EZ R RABEPAMBSTRE -

[
/




rEEi\EEK CREEE LA RISE R @7

The Deployment of Automatic Access Control System for Taipei Arena Ice Land

I~ EZEMG - EHAL0DER - 2FEE 5 RiR10 EL%@,{? Fand

APERARE -
—MRER —9BFERMEAR

SRR
(—) Casel : MANEZEE » EHE105ER . Pmetro

HPAMIEZ -

)+ "

A
4

(D) Case2 : RIEEBAHEAGZZEF » A5G
GATE[EK » BREE » EPOSEM LE
1TRE -

(=) Case3 : EEEEBHEANSGZEL  NEFE

EPAMAREE » lATEFIIE - — -k — 10U
A AEERIE © R NI4T - R L
8\ -

REFRARE  HIERPABS AR ZERE £
PAMEE [EfE/BHG Ry » PAMB Byt B ARSI
HFRE B HIBCATER S -

N BEERE 1598 (B - —RBZFRR2/)
W I LEEREE - BERANSKAEE2NE
X1553) -

N
e
7

WA BEREARESR  TERE
/\ﬁﬁ °

2EZE —101EHA




Operations & Management

TSR ETE

LBk OKEER) KE (K2009FFTE
B ) - BE—ZF@EA14:00-18:00 &
sNEEZEH12 :00-~15:00-~18: 00 Hi5F
S (S&EERRE) ER309E - BER
KGR BLEREN -~ B -

RERORE

(—) B (REZEHRA) FEHRESE
(Calendar) 174 » B—2FFEHS
H—R - (FE- - BRMENE B
i LY AR R )

(D) BKEBERRACENSBE (Time
slice) B o

(2) RKEBERERAS - T ASRE ) &
LIz ez T 4RI ) 5HE -

(U) "G , Bl TPAMEZRR, -
WPAME ZRFBH T 25 H kR
RS - BAKEEERE  Z+h "TA
B ) R THEREE, B
A o
() PAMEZXGWNEHRZEh T ASF
My LUE&ES -
N\~ EfEZEEHPAMEH s 1A1RE -
T KRB PAMBITELEITIRE » R1FE
AEARMMIEA " ASZHE ) & T AGR
A, e
N~ BEEKZZREE R - HPAMEZ (L KRR

Mz Thee » WiRAtEE R BRRACZER - 8
HIGHR R RERFNRPAMTEK B XL » A

JER] it HE-FIEE R -
et KARE - ASPSiH NSTMOG IR -

HISCATERIE R RIZE -

+ - F
St RIRE A MPAMBAZERG
2 -

+—  RETRHEER

ﬂ%&ﬁ%:ﬁﬁﬁf¢rﬁ%ﬁﬁj’

MR R - AT -

BT ESGERER -

St RIRE - (R TPAMEETE | ik

ST DR, X5 BT TR, X

%0

= RETREEARAEE Y K -

Bt RS @%rwkam1 T

EKEEWRRE DR ©

ﬁ

ST TR, 5 BET THEE ) K
% o

+00 ~ BEESEGHARERPE RBITUR TR
B o
T 482)  BEAEGATES BB AT
Fg o

TH - SRS RE B ARL A S
(NBAB-HIBAB=HEBEMAB)
T RARE
(—) SPSEALENFS SIBAM H E H=
BBRS -
(Z) ASPS LiRHRE 52 SR -

—f_/\_\ > Q/Eﬁégﬁ'fﬁﬁﬁ Eﬁf_ | %%;iénjh
WwEt RS - PAMBES/EE R - IR

EAERMMIEA T &/2EFE fE'J » PAM
EERZBE "8/I25;
R4 - ATAPAMZ EE R 5134 &
FrSRAs o

km
e
ot
%
)_&
ik

‘-II



EEEIVNERK T EEEESEANSES RS

Sk CREBE . Tk - BEABEERL, - HIRHERERE - BELREEXR SN
RZmizaRs -

x4 KEERERERZME

STEP 1 EZEPAML/PAM2 B HmE PAMEETH4S

STEP 2 EEEFZPAM1/PAM2 S fHEIEE PAMzE B R {ETHAEE
STEP 3 AIGIEGATE N5

STEP 4 MHEREPAM3 EIGER PAMZE-RMT
STEP 5 FiE[mPAM4 SEER PAMZEHEEThEE
STEP6 | HIE®BGATE s

IKE -~ BRCZHBRELCEAER R ZBERH - ZERLCHRELE
"B, - TRE,)  EREFEGKENEAR  AHERELH
"B, EREMAEARIKER TR s TRHE,
H5E  HISCATERBZERRREHELR AR, +BEATE
M) ARG - FMlzkE - BEEGLEALHENZHEBM
(SPS) wEAHERZEREF -




& Management

Op
TEESEREE

R R

K EEEBBRERGRUEEREREE N FESRERPIFARIELEHR

R NEEK ERE SRS REEERE - MPIIRERER - BANRRET B KEEEM
INEEE - BEYIRPIRECHRAEAIIREERE - FHEEMA178cmAR R 2130cm - EERIMR
42.5cmpnRZE48.5cm © BREBEIRPT - DIARIBESEAEITER -

&5 RPIEREIEA] [E6 FPIFERRIERUR

K EBEELDERERZCSRICRERASRRE - MHPITHHARRER B SR ®E - B8
REIENICRFIHRBIERRE - M FEREMPIEIFRAAZ FRIER S - BARAE
HREEAS - FRERFERANE FEHBEERSEHINE - BRAS I REFIEEERN
ICEREWIHEE » BURREME/K LR BBWERRICRERFIERER - RAR BRI
TRERAEEREXSEES  LINE/K LERERICRET - EE KRR EEFK -

&7 MR ER AR 88 BIP LRz SRR



EEEIVNERK T EEEESEANSES RS

o

ZEEBXKLEEBBRERGAER S
BIFT - BEBREERER - SEREWRICTK
EF - WEMNTHBEEEFRABRCLE
M DUBR A BRI bl AR R - PR K B R4
ERA - KFHEURERENKREZS
R R BRI ES P EE TR RIS
M ERBERAZIBEENE - REE
e N EERREERIEEARLSER L
=6 (ZIE9) - #AIFHESSEEHARE LR
BANENHEANERE - ERFERFR
ME - WMAFIEER12RE@ RSN 145, (2N
KRESZHMBNEERK) - BITRESKR
B RAEKQE S BHERAEHEM - BN
BRENEESRE BT WEHRAER
MEFR - EFFABENEBHERBETRE BN
ROEL - WARSEZEF &R A RE - ARG
REBBIEINR8E, (WEL0) - FRmEERTE
R MR EREIRE R -

&9 R T EEEEIR (3in/5out)

€10 B1TF# N EmERR (8in/8out)




Operations & Management

%(((Agﬁjr’—'éig

T_SL1 AOEHE RS ACT_OUT
T_SL2 BERIW BRI RS ACT_OUT
T_SS BRISIRREL SR BN ACT_OUT
T_Busy TR EARR ACT_OUT
T _Msta BIXEERSB) ACT_OUT
T_Mbr BEBIERSE ACT_OUT
T_Mcha BT R ACT_OUT
BEEEER T_Trel =HERERER ACT_OUT
T_Allow IBITRR R ERED ACT_OUT
T_Rej Eeperialimlcatz et o) ACT_OUT
T_Dir FARE R RED ACT_OUT
T_S1 A O RRIES Trigger_IN
T_S2 RIERARENROAIZ Trigger IN
T S1 TEim HE ORISR Trigger_IN
T_S1 B[O 2 Trigger_IN
R_SL1 BE/ M EHRERED ACT_OUT
R_M1 FEERE) ACT_OUT
R_M2 ZHE RIS ACT_OUT
R_S1 EFE1BEZEFCHES Trigger_IN
R _S2 TEE2BZERVEIES Trigger_IN
Z[EES | R_S3 ZEE1IEARAIZ Trigger_IN
R_S4 ZE2E AR Trigger IN
R_S5 DE1HEZEFRRCEIES Trigger_IN
R _S6 EE2BEEBRIREVEIZS Trigger_IN
R_S7 EE1BEEE MRS Trigger_IN
R_S8 ZE2EZE WAV 2 Trigger_IN




EEEIVNERK T EEEESEANSES RS

HFEEBRERP C EREXHBARATESE (stepping motor)
EREBZEBXHNFIR  ARETSEFTEFELLHIKERST &
LU E B A RBENS TR - A KBTS RERNEERRE
RIpEE) - ZEERZWITRHRERS - ERBEEAIMNBIGINEE
ZIREER > WEEREEAZESET  BLURSTESE > ER

RERFEEAEANAN  AEREXBEFR - TEFEFTLX
B E A= 1E - PRRRE) S A= 1R - (BB HIRAS (loss step) IR -
ERNEEEEBRINERE  KONMZRRERAREERED IRKES
SREASHE BN ~ BREEFAUCEATES (MNE1L) » SEHH IR
BEFEEEL > M EREREZE (DC brushless motor ; Z1&E12)
ERTE » {83 50 IR BB SR 1K 3 R AR JRR HE T A B P R D B
BERERESREMER -

iS5

Bl FERESLBEE (Vs) ~ UREFEK (Tr) ~ #E (Vo) =ZEMERE

12 EnER SiEkE




o

Operations & Management

TEESEREE

REZERPIRETRRICENHE - ARERHBEAEE RREFEN R - SERPIRTHR
BZBBEBHRE - IRETRNZRBELE (AE13) ETRPISIRAR RIS EEC -

el
fTEE

B1-IN
B1-OUT
B2-IN
B2-OUT
A2-IN
A2-OUT

S =REMEH

NEBIXSGATEERE - Hib

Relay#R

123456782910

DC24v

GND

GND

GND

©

ERTB T
B

RS S

3

* st

BRETE
FFIERE

IRIm#RTES

DCOV DC24V

GND

21
22
23
25
24
26

15
18
17
22

38
37

GATE KIT

=#tPCB

DCOV  Bs
B1

A4
Al
B2




BEEI\EEK T AEEE A MSE SRS @7

O migsen

FPIFEEERRTHR - ETRBREF
* - HHHRSRBEARRENRIEERR - 8
B BRRAAMEAMR - RIBMELR
£ - BELBEHNRPISARARESFFE -

14 RERAE

[El15 SRk [E16 ZEETERk ek P




Operations & Management

TSR ETE

19 EREEEGFFRE

820 ERAREMCEE YRR

ol ENy
* S

s
o

RLL
®aus

"~-.-¢"

21 FR-RHh%

BUGA Bl

7 20094E10 8 15§ 2009411 3 30 B 31T R4 EH

AR ARANBREEREERRBER  DASRE
FIRMENS - BHESRAPIKRE-REU - AlFEARE
A FRPIER AI 2 BB S EEE) ~ HISRAPIRER
ERAREMERNERE - EERCENHRKRERXZHE
KIS SRR RIEREME -

B22 IEE SERRAR R

BRHRT BRI R CR TN R - 2 - EREER
EN A ~ WEMEYIIREIAE - Huh BN IR

CEBAREHS - KEREBREFETIT
M RIEXNEERIEETKATEIG - AR EE

—
7'5735%"



EEEIVNERK T EEEESEANSES RS

HHBRA RIARMERAETRE - REDREEREREES - BREER
A RS ARE S RIETHH - KRREHERBERREREZI7E - 0« H8E
TREMZECWEENFE @ KEEAERDNE - RESESRRRBAS - BIFK
BHERMOTIENL » AERIRIFZHERR - ME23EE24F77 ©

823 ZREHNE HBRAMDLIE 824 =K ER A IERERIWE AL

25 S B A B M 1 T S St ST
DI RRERAFAAMELSR T ESEMEER  BURMEEABESE - &
—RXF KRR EHWERABEREFN LB ERBEBITEER - SERREE

FFFIANERG -

K6 EmBEE—EX

P/ BAERE

1 BEEXSE (ACGATEKIT—4) 2
2 GATE KIT 2
3 TOP DISPLAY (tlf) 2
4 TOP DISPLAY (Hu5) 1
5 =8t (337 GATE =&1341) 1
6 BEIR (337-GATEE#PCB) 2
7 AG-= {80 5 FE/E0AI 22 OPTICAL SENSOR 1
8 POWER SUPPLY (i) Q-250D 3
9 110 # (/) 4
10 PAM=E 2
11 KEYBOARD 2
12 MOUSE 2
13 QVP-P12E IR 1

The Deployment of Automatic Access Control System for Taipei Arena Ice Land

@7
A



uuuuuu

Operations & Management

TSR ETE

BRASIGISE » $t¥5E ABSAEBAEREBMT
DAlARER R#A - W IENEZERI D TR » (8
AEFLBRBAGSIE ~ RIS ~ ETTENERE
BEFE ' LANARGENSERELULEREF -

FHI20095F 12 IEAVRAE - B2010F 1A - RAF
NEEKFREESRBERGHEER R - ARBIMEE
WERRE - RIBPEHEGET - BERTARRE TR
5F -~ BEEREAEIRE » DUNRC R RN %
AIREZER o WHE A LR IBHEZATSAR - IR
HEEER - REARFATE S AR B SR M IARE
TrEsiE - WMR20105F7 H 31T - DI AERTT
HERE(FR ARG ©

SRR B I I < DA
SEMRAEHLEE &5 Rl

PARISCATAL - K F R E B BEBRERPIRUREIEER FRIPT - BRICERERMEMMN - &E
BERGELEE - KELUARBREEFREEM (B26) @ SaEERMRERRNE -
RSN RIPRAR SRR AR » MR AN - BB FRERARERBL FEERERRN
RFIERERR L (B25) @ SUAKEEFRERAHEEREARES - WREAREREBF

% WATEREARAMB RIS -

(

[E25 MR R EER 26 1 RREEE



0 EEEIVNERK T EEEESEANSES RS @

ARG R R ESEERREERES  [ )
AR EERERS > THREZE
BERHLTE B B R AR R
B (H27) » BEEBERTEARRY
AREFERE » WHERETSEZEE
REBICRERHRZINEE (E28 -~ 29) -
FRSMEEARE—EE%  SRERE
TEREENRERTESD  BRERES
SRR - LR FRARREMPIRE | y
AR ISR A -

[E27 ERERAREAEE

[E28 B EREXas (IEME) [E29 B ER XA (AmE)



Operations & Management

TEESEREE

TAERIRESR G - B nBLss N 5 T A%

BABIMCALBZES RS AHSEBAATFEEELSELREEEMER > WU
SERICERERMR - DWERER - BHETHEASHNRENRIELZERNEEEZ
DA RBIELFR > KL —FRE » SEREFERMNELMNBAECEHBEIR - B3R
THEAEBHERNREE » WRRASRHSEFEERENSEBEFER - LUV AEMN
DIEARZ

A H5 5 B Rk A 7 - esslie g T A

BRBEMEFHEUALIGNVET - FIRETHAERAERRE - At R B E 2B
2 BFRERTEARE - RERETHER - AHSRIRERFEEHE - KREER
RITANGHREE - PIREWNITMGEERNT « BERABEME NmB - RIELERT
EABHHBEREREIRGY - BRASRAK - BFZH Y% - BEMEALSZEFRRR
BRRHE—ARFAEMZARSZEERN  F"EFEFHEBEABZR —HEIZMENR

HAERS  REZEREFER - WA AR ARELRS - (}_—////———0

TR B
B N 2
RENRGZE - PIAEIRIEE - BIVKBA DRSO - SRELETRZPISEE

AE » ANDERERE - EARREBCAFETIIREHNR - EFERE2RETMIR
EEAR  BREEANER

PETHIRES b EL - WG NS SR el R

REARGZH  BUATLRREARAS - HIBRIDATHIBI R DA LR kEE
BRENEMERE » HAKRITRES - EBANPHERR - ARFIBIEARE  HERF
RHZAREHIKGEREENRCER - BREEFER EENE - WAIRREE AR 2 55 -
BABBCEERAR - HERKREZSE - BBHBIARERR - WEEHIEKER
EEBEEH - WA RBRES - WS ARRAIFETR » RQTERTR
FEBCEEZ RIFHRNEBR - R ESNECEESH - TNAET RS -
LRGBS o



EEEILVNERK CEEEBEARSETRS 65

The Deployment of Automatic Access Control System for Taipei Arena Ice Land

ARE B NN

RIEREZBKME RERRIEKE - GEBERZNFEABETIESR - RHEBAZE » BAA
HHEBATBRAEEEE - KA AFE - EARMZE - AWSNEHUEBRIEERNEIHILE
FBETRBNGGT - BRRKEN - BELFEASAISNERESNFEAR

ERASIRME—RE2EYE - BAEMRASHE RS IR ETASES » DIBRERZIBIK
ma'B KK BRFEIKZE o

A B RH A3 B
EMBANZH - BEERENSIER S ENRNSMAE  EARGE  BREBEREENSEH G ZE
Al FRAIEAEFEE ERER L ABRIPIFRE - BRARESNEERFFNZLEEER - $18E

BEMABERNREE TSR ROITER - SINAETELSHNRRERSERINS - BRI
BERUFAHEEEEERRCERRS -

Ma =y Y
JEliE]

RREEK LEEBSEALBERRSR - FRUANRBEBRBRGAEMAERE - ARNATEHEH
AMKERIK EREEISHRBI N EEFR - BITRAHERRERRIBERE - DINKEIEERME » RN

B/NEEK LEREBFRCBEBERL - ARAGEE - BN EIEENAR BBWERIR
EEREANRREE EMER) -




Operations & Management

EEEE g

JMZEABE

S FEAY RN
EE BT

The Development of
Maokong Gondola
Online Booking System

#Z AR Meng-cheng Chao' ~ 544 Solomon Shih®
754 Chien Fang®

b= B ARSI EER e00069@tric.com.tw
> BB AT EEEE solomon@tric.com.tw
=B AR EHEE T2 e23441@trtc.com.tw



HEBRERENAREEER
Booking System

1 22

7R R 20077 B4R ERBEEIE - 12011488 20 B S B H2281,0008 A
R o BRRERIEERS - BRHEBERYEESEIREEBERER - Bl ZATE
ERNERATREMREEIEEITE - LR HHEERE - HHRERTEE@RENE
G DRI A B B T TR S M E R IR -
ARGREBRDSEENEARL - WOESHBD - ORI RELRERETEEO%EM
B B RREESBASNEREN - SERARRERY M AR LR RERE AT
FUANEE - RERBBRALEESSNRE  BERCHATRANEEERNRAZRE
Te « BZE2012608 B A1k » BB AN RALTHIBO00RIEN » TARETABMET12
E5,530A -

AXF R AT BEMEIANR GRS - BEBE - BRMELUNBRTTE  LUBER
HEREIEFAURFRRCER -

BT SHZSREE - AMERTRAY - AMEARR

Abstract

Maokong Gondola began to operate on July 4™ 2007 and the accumulated ridership reached 10 million
passengers on Aug. 20", 2011. However, due to the large number of passengers, many travelers need to
spend a lot of time waiting in line to take the Gondola. To solve this problem, Taipei Rapid Transit Corporation
developed the Maokong Gondola Online Booking System so that travelers can make reservation in advance

and save time.

While developing this system, we encountered many problems such as user identity verification, user privacy
protection, check-in control and indiscriminate reservation. In addition, we had to take into account the
compatibility between various browsers because users may use different browsers to make reservations
online. Despite so many difficulties, by the efforts of our team, the Maokong Gondola Online Booking System
was completed successfully. As of Aug. 31”‘, 2012, 30,600 reservations had been made for all, estimated

125,530 passengers through the Maokong Gondola Online Booking System.

This article elaborates the planning process, the problems encountered and the solutions while developing
the Maokong Gondola Online Booking System. It aims to provide experience for similar system development

in the future.
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Abstract

On April 26, 2012, the Ministry of Transportation and Communications verified the cases of "Tamsui MRT
Extension Line" and "Kaohsiung Circular LRT" hence delivered these two cases to the Executive Yuan for

further investigation.

The "Tamsui MRT Extension Line" comprises a 7.34km Green Mountain Line and a 7.86km Blue Seaside

Line with up to 1.21km of common rail, which will begin construction soon and is expected to finish in 2018.

The "Kaohsiung Circular LRT", 22.1km in total length, is a two-phase project with the riverbank segment

completing in 2014 and the art museum circular segment completing in 2019.

The new features brought to us by these two light rail transportation systems, we may further discuss the

evolution of LRT and explore the applicability of introducing LRT to Taiwan's cities.

The Gross Domestic Product (GDP) is a major criterion for a city to obtain light rail system. Secondary
criterions such as economic analysis, travel-time-cost analysis, environmental sustainability and technical
design are also relatively important for light rail system to prosper. Furthermore, influential factors, such as
global warming, lowest fertility rate, aging society, petroleum crisis, nature disaster and diversity of social
values should be added to the equation for future exploitation of light rail system. Finally, upon the foundation
of RAMS (Reliability, Availability, Maintainability, and Safety) of light rail system, we hope it may provide

safety, convenience, comfort and above all excellence.

Keywords : Light Rail System, Gross Domestic Product (GDP) , RAMS, Transit-Oriented Development (TOD)
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R AMZEAMT o (3R51E ~ M3/E » 2002 ; New York Transit Museum, 2012)

E#E3z5mE (Omnibus)
IR ALR] - H—HFSERRARNERNIRITE - TRERHA TNAESN AR
MERK » RIRRBEAERITHETREBCHNEE » DHERIBEAE—IERRE -

FER7E (Horse cars)
BERENZEERSBEENSERREER DRIRHFIENESKE - BUSBRNH T
B5TE It UEESHREET » eAESKSERERIE

HEH ~ HiZE ¥ (Cablecars)
BYRURRZEFIHES HER Y FITEESN) - BEERNS AR MRKENERW FNZF6
—RERYEE LRERE  BREFEEEHE -

¥ E ¥ (Electric traction) & L FIUfRE
— ~ HEEE (Streetcar)

— - B4R Z 4 (Elevated systems)

=~ #~48 (Subways)

M - fBEmIVEE (Trolleys) &2 EE MK

I EEE (Streetcar) -

1880FBHEME (RBE) AREZHRNES|IBNITRAEGHEL - EREHIATEN
REMRRAIBIEER ~ 2 - ERAERIRERVESRERENE S 5 AXBE A MR AR HRE
RYBROR




=A% RH (Elevated systems) :

{E1870F R RE IR BR B - SRR REE T EER - FIZ MeEMAanmnER
RERERAR - EFER/NRRANEFRES EHIE LRINE

M NE% (Subways) :

2012424 - ARAY ~ R TUERIAR S ERRATME T (underground) - HEFAIE T 2ERBWMI N
EMNKRERNENRHEEIER ©

frtn=CFEEL (Trolleys) :

"Trolleys" "#B#NBE | REEEWHEETTRNERWES  BEHHEHBENETE
(overhead) #tE - REARNA—MRABHEFE » ERERABRAES & BRETLRTEREH - B
ESEERS  BWMTRTE  WBESEFMERSARRER/) - BEERRAE 0 DIBEE
AIBEMLDNERREBHABE » BIEL SRR RNER « B -

B EAinf AT EEE (Streetcar) 28, (Light Rail) & » REFIK L °

Trolley = Streetcar = Tram = Tramway = Light Rall

Trolley ‘ _’ Light Rail
(past) (present)

RN R A2 EdE (What is light rail, 2008)




T S g e g Bl

R FE—WMEERENAIT18324 <[ ~ A4 ~ 5 4R (Harlem Line) » B22tRE—
R FZENFRIAE (horse-drawn wagon) - HRERRESNIEFERAAR o

EE MR plateways (#5HEEK) FIER - WLIEFRBERITRIVZES - plateways2EEH
RAJRAL (The origin of the tramway ) -

18324
EEMAAEMER (Harlem Line) pyERIEE (horse-drawn wagon) Z&/EIAHI SRR
BR2MHARE—KEENEE » 2SN EERT -

18354
XEIMERR (New Orleans) MISBAHEREAPIMRE _FREENKNHE » BINHEEET -

18534
EEE RN EEEE

18604F
ZEBirkenhead & @ 150F R IR ZEHIBE -

18614F
HE @ (London) FHIRIEIEEE -

18634E
FHESEIAIGIR (Copenhagen) FAIAEIEEE -

18704
ERif5E (horse tram) - 3XGE (steam trams)
ETEE > B EE (cable tramways) ERINIEE
41| (San Francisco) fRIEZES °




o © EHARRORERSIEZEE BRI

18794
BEIEM (Berlin) FRIAE—MEMEMNENE

18814

EEAMIAPSF (Siemens & Halske) FRIa LIS HEEEER P AT ERART » FH180R4%EF
EhERLEENE

18834

W ~ E8EE (Portrush and Bushmills) A% Giant's Causewaysy B2 & FE — 1K BHIR
#3 o EEBrightong2a9Volksizi& (Volks railway) ZEZES o

18844F

EEEEEIE (Frankfurt) BRIARZIRBEHEE - [
18854

HE - FEEgBessbrook and Newry lineZE— Xk (#
FZRZERE

18874F

—GREHEMEREENERFES B/ (Sprague,
in Richmond) » SXE% — R EHEEATRLEL -

18994¢
#EBlackpoolEE (Blackpool tramway) [}/Z2z0
RINBERREEIZS » ZRFREFRRHENE

R o L

82 Apple tramfEEA @ (Frankfurt) fhZEHEESHEER
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TEESEREE

19004

HZE1900F /MM ERBEHE AL (horse tramways) E2FHTEHEH R (electric
traction) L& o

19254

HRFMRE MR ERERALEEHNRG (ram) - KRRFRRAEEZE2NERRGEA
DUREA A B BB R AR -

1939519454
REEEEES R ERRBFRABFENTENZERR -

PALLETIY S
BHNMEHHEEBMBESR - S0 - BA - 'R~ RE -~ 24 BN - 2@A -

B3 /R =M EE B4 SETram (ZERigikinnoTransfEE < )
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(o]
(o]

The Development of Light Rail System and Its Applicability in Taiwan

RFATTI82F e — B L EREM ALK A D AR B :
— ~ F—HR-18HAPEZT IO E (BSTRERRAIILEME)
~ B HAR--1950F R F1970FK -

~ BE=H--1970F (L E 198041, -

Mo ~ SBEAR--FTamER A AR - 19904525 -
fi ~ BREA--2UBLCRRFEBR RS (wireless wave) R o
F1 KR pHRTEE
E— SE_H{L E=1HT SEMOH{L SERH
184 A 19504F4% 197044% HRIBEEH RS 211429
= = e 1990 /3245 IRARER AR
1942 197044 198041 (wireless wave)

E TS

#1930 (FA%h - BHEE (Streetcar, Tramway, Trolley car) F2Ek " &R KR
BB TR - RI2FEEARNIBRBERBF c2BAERREM - LERNEH TR
W ATEREAM AR ETRARIAE - FI1970FAPHLUE - BYMBEAIXLL “Light Rail
Transit” BB RFHEEHMER - R —IKRETERRRIFTIN - RIFHA - 1995582

HARNEIL0EH BN AR - KBS RELH "R, BN REHARE
WAES THER ) BHREAKRLII0FER I TR B R MBS EXERETENRE L —
(Michael Taplin, 1998) -



ons & Management

TEESEREE

308 Y1 S T A 1 1T o L AR [

RBEEBMMTTAIIN1998F R Ny " EEHRSERNEMARZMENER M, B Wi
ARSI EE R AR RS R -

BHNBEARHEHNEDRAREFEREEER - LHHAONBERBRLGREEHNRR
EZESEFTEZENERZRFHNBE - HADDHRAT -

— ~ BMmAO20-1008 ALIE » K RSE AR " THREGRE , HALERTH -

— ~EHmAOL0EL L KMARAELERNEARENEERR - Fh TERESR, 1A
BRHANFHR -

=~ #BMAO20ELUT » ERFRAR  BRRAEERQAERAHFEBRBRFEMRAALER
AR

HEESEARANET - RBEHZHASEMIKS - EXBEERIEY - EF) - FEERS2NE
wHRAGERNEDRR - —ERXRBEHAENESL - VARERHRRBEERINIT - —(EAR
MAVESTh A ESR (GDP) KiZ 15,0008 =1 - AIREZREERMAMIE - NEMHRLEER

(GDP) #8815, 000EMEBNERERFEERMNE] (WHEESAREERNERLEEXE
FRMF2HTFT - 2010)

PEES T AR B R B MCE TR AVR M E R BN AR BT TIE - IR AKRERT MR
Bizn : EREE - AERES  RERRBRLE  ERRTENEZAREEZNMEAST : "Hit
HEAEMN ) B TAERRIE(CNA RN, (2BENERIEENERRGEME N EE M
7T 0 1998) o

FLIGHT RAIL IN GERMANY ;| —&rh » $EEIR KRN B RER B R4 RE
™ BRRGARBAKEELN B3 BRBADLE - KRE(HFTRIBERAOTEE
DRARR » FIR2 - BERFE RS0 ALIT /N HEIS008 AWARESERER -

X2 KEAREREE S ER

FiGoe SR T i
A_E BRHEAD (BE) 0.2~05 | 0.5~1.0 | 1.0~2.0 2.0~5.0
il LBEBAARE (AFHAR) 2,000 3,000 5,000 8,000
Rt BERAMHME®ER (A—KHB) | 5000 | 15000 25,000 | >40,000

ERE « "LIGHT RAIL IN GERMANY" (2000) , Sponsored by Federal Ministry of Transport, Building and

Housing (BMVBW ) , Association of German Transport Undertakings (VDV) , VDV Promotional Group.
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SR L 3 R H M RAERAMS

( Reliability, Availability, Maintainability, Safety )

SHBFREIERMNAERRARRBERER - BERRE
B BETERE - B - 8 - X8 - tRANEERR
RItHERK L2 ZBREHE - SRR LTEREES - #ER
AMRERBER  THERAAHARLRENL R -

RENBRZHEEDRAMAEARBRERR - fUBERRSL
FHALIA PEREESSTREAER » TRENEEERRAE
AW BT - B - Bl - MBRFEX - HEE -~ TIsEHR
AR~ REFUFEARRARK - LWABERSE(L - RGN
RFIETON ~ RE| - BERRZ - BESTHEERTEMOR

(Feedback) 1257 - T REEREMASN ST mERE » LARRE
ZEMFHA - BEEAR - MPERRRENREFE - B
BENTALRES - BEERRLERBRAEKRANE - TaERFAE
BARNRE - 28 - HARLRENR2MH -

- viP
MBIIEREELREZ (Independent Verification and Validation - o day gt
IVEV) #IE ) TTRREEER R TR RIEA B NS THA
EE B RIS 4D BRAAER (Reliabilty) - v/ i

A AZE (Availability) ~ #&E (Maintainability) ~ %%

(Safety) » REZRHEEERAMSZHEEEE - /A ERAMSH
FBR ARV EEWAZFTRAEEE  RERNEEWDES
Rk - BRIME L XZHH LA EHRA (Life Cycle Cost,
LCC) ZEIRRAMAA » FRBIFHN AT R EE TN K E
B - A2 RELFRIAKREMEARERFHRZEERIERR
RBFEET AR » I BT EE R R ERERA -
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EEEERE

Concept

R SIE TR

System definition& _ ) n
application conditions | EITEAMEE FHHEES

Operation & De-commissioning
Maintenance and Disposal

B D

Risk analysis

FRHFRRRUT AR R IZ
' System Acceptance Modification &
RIRER retrofit

System Requirements

' RIS 4 BEES A
IR D _ System Validation Performance
Apportionment of (including Safety Acceptance monitoring
System Requirements and Commissioning )

ERETFIEIR g
Design and

. : Installation
implementation

TR
=]

Manufacturing

&5 RAMS T i2#9V-model (Zz= & » 2011)

RAM—- - - - - - - S——=—=-=--- RAMS
) ( )
TRE > =
(Reliability ) L (Safety) )
AR -
(Availability ) EmERRAE
o (Life Cycle Cost)
HBE . J
(Maintainability )
\_ J

T@ﬁ% ( Feedback)

[E6 RAMSERA: & B HA B AR L i BEESS (B ERHBRAMS » 2006)



KR RAVREN S E2EE T EA M
> o s kst o

EHEREBRETNE TR ZREBEERLIF - BANREEMTRITE - AR ERE M
FABVITRR B EERRE | REMEXCFAARKREEBUTH M s TRE RN TE—R - SR
REEEHAFNIIERENEELS -

FEHRAMS TR BEEIAERERMAGMES - EePEBITRENE®EM « (1) AT (2)
ERAAESE (3) Gt BERE (4) EIgx (5) SERMEE  THEANIEEHEEENNES
B AR S/ ~ BEFREROIE (feedback) RERE] - BREBRBICERTHD - (FREEHE
B ERE2E - EMUREBRTER - RERAREE - §EHERE - BF - 8 - =8 - 57—

MNEER S ABEE - (RER, -~ BHE 2011 ; &8 0 2011)

BRSO @

K AL R

Rj@E20126F4 26 LA ASEENILT I IOKRELHRGFAREIRE ) = HEREHHFHER
EXF  STHRREZEBEN IERE TRKT RIEF - &IR2013FE) T » 2018FETHEE » [H
REGE R AZILH SRS —REGNEERS -

pN

ZRRERIT BRI BRSLL T AL BT J«X%ﬁzm,%?%%ﬁﬁaﬁéﬁa‘ﬁm EERREBS MR
(TOD) - fRihERRA T BRIRRE, ~ TXE,) - Rl ) AR ER ; TEBIRE

51 LESBREIEENRL - RERCER - RETAZR - 28Kk - B - B - BREENRE -
A AR BEREAE D HAHES) - BT E T ALK

EREABALREESER (WE7) - HBEAT -

kLR -

HILBRERATIANE - MREVUKRALBMGE - e P IERREILT  BEXRESE (22R) 4
it BESNTIEOERKER » 2N eRETIERET MRS —HE—FAREIZL - XS
RERFSRADNER ; EARBTHHEBHESREA/MES N (GAHLA) B2 - SRKRERRE
MATRE » HERERREN2.64NE » HRESRTEEEY, - FHEHAERL,

R REQRT.BONE - HRBEIETFImEL (1.2VAR M IRIR - ASHKR3UE) - FAER

ROKUEHE » B BE2CRATAMR » BREALEBLRA R " 2228 ) & THRKEHR, » KT
EEHMANRR » RO ERRIERRERS R - ERKAESN - SEEE - BARBRE - DEX
LAIREE RIS SRR EN TR SRR T EMERES LRIR - EERERRNABNHES
—HE—FRRILA - WFOAREE - (FUKEELFHRATEE - 2011)
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TEESEREE

Bl7 KB MR (BRI ¢« hitp://www.hsr.gov.tw/ » 2012/10)



EHARRORERSIEZEE BRI @7

rR B
REBRITRGIE _ MU — RN — BB - B -MESTEER - tBE=R - WEATE
B — B ER S B R - B EE - MR - KIE—2=K - PR —EEm - e
MERIREEAS (ANE8) - BARMKMK D _FEREE - HhEARRCIECLA TKER, KLU
014FEBERER » BREEMEFRENRNERRIE S ER b TMERR2019F8E - 24278
AT201945E T -

é )

L J

B8 BIERARA (BERIIR : http://mtbu.kcg.gov.tw/cht/img/map_LRT_circle_big.gif » 2012/10)
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RIREBASEY » WO R AHER - BREZIEKERRER
RHER - SRSERERR - SEFRFERSHE - LARBRE
R EKERECE - ERSEERFAURABNES  BALEN

i o Fe Rl ~ BRIEE - JIVRKRERRN - fIHEE » FEak
EXRRE - (REEXM  RESAERE  BELAEER  NERER
% ABRAEKERE - WAl SRS R BB KA MR
& (EEIRERBAE - ERERR - BOWHHEELAREMEN

SHEFE -

KA sElR s E R TOD (Transit-Oriented Development )

EHNEERTENEEXERRE - ARNEEDENKERR
HENREHE T OKEERMRR ) DUAKRERHEREEMTOD (Transit-
Oriented Development) FHE+MEMAER » K HREUEERR
BRRTES  SIERBNER - BXEBRYEBTHEEEESN
EaHEmED - B ANERNAD - BREitHE - RIREZED Z2E0
MR B/

WEHBRENAERE BRI HFER TR S BUTNEEER,

0T ERTFE B b A R © B uh SONAR B L HRVER R R - VE

SIS HEUAEERNTER - BEAEREEN LT
o—0O MM - NMEAFEES T RS - INAE LR E R BB W

~ - —

MEMETBIEENL TSRS

WE/ e ADER/ BEAE/ A/ GEAE SRR/ 8/ T/ E

DiE/ERiERES RHEm/ R |
~ —

8 HEEER

AR/ SEBETEE/ TO D HEIRE/ R/ TR /48

TR/ I - mam/RE

~ EIEY b r = [-1-}
REEENL A HE M ETEIEEN
ERER/ A SIS B/ e AOER/

B/ FAERE /5B

P/ RERES T2 RiE/ BRERRE

B9 TODREHIE R AvES BAEISHE
(Gloria Ohland, Sam Zimbabwe and Alia Anderson, 2011)



ENRGRERS R B

TOD/TIF
REEHAAE 2151 58 R AL ) >

RAMS

XIgTE

{10 33T H AR AIE R B E RIS

O—e —

HIEERREE AR AEE L FIZ (Transit-Oriented Development, TOD) fKfi&ifEmE
(Tax Increment Financing, TIF) #IE > H#ERAFKRTLURBIZERARBEARLELET @ METE
(BEMRER - MBR) BxE  WINRBIRETHHILIRAMSHKAREIR G iRk - FHEERR
HEF L2 MBEMEEA B BRLIEENRFIKERE -

TODRYEFANT -

— -~ TODRARHKERNEE - EZNRERXEZHEFRTR  RBERVMEELLEENEER
HZENER - A ESEFENERBER2MNRR - LA ERRESUER L EHE
R SBRASREEN GRS URFIIRE

— - TODSEMBATHENTFHES - TODAK ' REBEM, NETHERBRERER  RELRRE
D&ELERBRARNET » EMERVETEZNRSERHBEBRRRRNBE - EZ2IRE
AEBEENER - AR ERBEREFTDLERE - WARJEFRBERNEEH
D RPERIIRIEEER B R

= - TODSRRHEMRLE » BAOBEE » RSIBESATEARERLERE -

9 ~ TODEABEIRFER » IR ZIBEEIRFER » RIS

5~ SERARRVEATEAREEKERRNES - HRNEEN T HFRERERSIMLE - Bl
RIBHEGIERRE » AR 3 REATAS R TOD K TIFAY B R S5 SR AR SRS 7 AR R B8 X A 0 B
B DIERBERARIIKELE
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TEESEREE

N BAHREE ~ BEHRE - thIME - THRFERNEERSTE - HHHRE
RERLREESR - FERERERXERRENBR - (L TODEZHIBER R Tt ERRE
B RS BUTHRA TIPS MR E 5875 TR E M T E R s s U5 -
(—) RS HERARTS - BURRERESRER A HIEGEHE
(Z) ESRAERNBERRIE -

(=) I RAEEERSIFLAFR -
(M) REREETIZEGNSIBRAEBITR -

BREBELESNEL/AAKERTEZTEESNRETE - ASESNNLERDT - KER
ZRERESNFEAL - FFEEBEIRANEEVIRNERN -

REZGNRSPESERAPS - ARSETHEASHTBRRIAHOE - FHEKIE
EiR - ARSEEREF AL MERELD ~ M BUCE R« St 5 AR D S
Itt » ZEMAARFLZERAE - BPTIFA SRS RITNGEN - AETHFASEE  BEH
REH T AESE - R REEIAVKE - B FERHIRMNTE - RPREDEEYS - 7
BDEZBRERIEFE  WEESEEHATIHINLIAR - B TODESIRE RN 75T
AOfEIE » LU HEEN TODBURIIRZIRIR » (EARREMBRZEZ K EQEHERE

TIFRM BN ERbRBERAMIEMAVERK  FRETBRRINSERIH ZMA
EES DIEBMEBELSE  @EBTHERRE - TIFEM B RK e " HBEE (Tax
Increment) - (FRERKEERREMNER  BHBUEEEE —ERBABRITEH WS
TIFRBERARLER - REXSSMERCTIFRAMERESSD - HEXBYULEER "TER
B5H, RERNZEER  BANANERSERIEERRBEBTIFVFEIELRESESR
LUBEESEFTUEET B TEHIHSE - (BRE - TIRE - ®FEF5 » 2009 ; [REMR @ 2011 ;
Gloria Ohland, Sam Zimbabwe and Alia Anderson, 2011)



Ko R MARE LS EZ AR BRI

ST R P RS TR R PR 2K e i

SERITNENRAERAEERNR - REVIER - =8
AR~ BRYUR ~ A FAR ~ BOKBEERL AR ~ TRITEEARS » K
HFAh RS P EEKE - HTEH - MR EH - K
-~ BEEY - SERREH - SERBENZF - 8L
ZERNBRFRREEN KN R AERERIEINEE » 2
EERR1995F 2000F K B FEm A S < (Syndicat des
Transports d'lle-de-France, STIF) &:@88/(E & EwEE)%
% B3ERA -
— ~ BLELHBFINAE -
— s RIEKERENB RS EREIRAES -
=~ IRE RS - HEEAONBEAEHNBER
REBFUETERE - REFSREBLE QTR
EImr b DISRE AR ERE -
IERBUT R B AETEHBRNAITHERR G E
HHARKRBREDEDRNES  FRSBHENRSEL
W3R BN BRI AGE - BB ERITHLER T IHNEM
TR -
Hit B2 B5 - KEBEZHNEHNRGBEN TR HE
WES  EERHTHERERERRFRNE » BBAIRHE
BCEE - RORERTRERR AR (ZEABE » 2011 ; JLBEA) ~ 3
T ~ #2374 - 2009) -
BN EARSEERMIBMRE AOZE  REABIE
KIZE20504F » At 2EEF ADQKFE3I% - BRNERE
HRE" - A5 LRIEES2% » ReER  AXEE &
BADGEE  REGEKRBENEERE  HLERXEER®
# AARNEIE @I - BRSNERRERERFEREE
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fafR B AAEER - 20113 [ 11 A 34 HAKM
ERRKMABBEARESE L&A - HREEREN
SRR o R ERIMEEE F RN EWEEA
A9 B AR BRI B A SO » BRI AT 2SR
L7 BEE - BIRRICHE AR NI EIER IR E
HTYERWER » RUAFTHFENASEETAE
EEA > 51,2002 ENRZERESRER
1B o AAREKREFEERAREATETR
& » 7201164 H29F ik = S A R 2 AR K
BIRE - MR X QAN EE BRI IRE EE
it FFRNERREERENTEER - K
RIEEREU EEFE e FRE o

HARMES B R AE /BRI = A AR
RN =ERRE— - ERAEMADBRLS
RIBREERtIR - FTErAR ~ —HR - RIVAKRZE
BRENAGHBTEENEMEAN - S
BEZE o SR NESTRERMRERG - [RY
ZENRAERERNER LS EREE

TSR AUE R -
K RGEBER ~ KI5 ~ RAMERES W A @A RERERRRZHT  BFIERER
BENGENHERBHERTRL — - RAADTEEER - 2B - RELLUERRSTZHBH
BAR - BARREIEREN o T R REM I B B - AR BT E AR ERRVERERT)
BELURTTE A BNt - EEERSERINER K - BEEBESZEREIRRANENR

» REBEHRAGSERER

AT NEBRE LS -

RS L BB IR -

ROAVENNBEEEZH T EEERENE
ERRACEMERZAIREAR

AABEANT ESHIERG - ADZERD
I HBERL  WESEEAAZRHRELE
H8iB655%  ZI2050FEMEMZZIRA DN
40% - EE AOZIRCE SERRE - 8
BRINEREPISREBRANEE - HARRF
RHOREX - IR EEEH SRS
BB REREME(L - AP REBZEEARIE
BESRT - HORENRFHNEERREE
1TIRAY

ADBDMERCBBABHRITBAR > B
RERLERRDLERAOREBEAKREBHNE
BIRR o Atk » 20 {a] HERF RN 38030 75 B8, &
;o BLEMRENEHRAARFERRERNE
BAE  REEFMNBRESHRER (5ZFE
&9, 2011) o

(PRZEE ~ Z1IEM) ~ FHER ~ FPRA » 2006)

~ ESHCRIOES R RN 3¢ TR HEACTH BN AN 2€
AT ANGES B M e AT RE A A I B -




_ ORI RSB AT E A @

2011412 5 SOEHET R AR REFRATEERE, - ARRIRT :

—  ER CRBEENENERRER I CENRARNRE \EEREERAER
Wmm)ﬂﬁFQamAA B BRI EREENRANEERNE  ATRREL - 1
SNBSS BATTIERRS » TEGTRITHNRAIIRIEEMY -

T BB BRI A AR BRI REASEMEY  RERNEENETREEER
BEABPEEEDS - ERRERRERRERTE -

=« BORGREACES RIS « RELEE - BESRRE TS
(—) BI85 : FUHIFE (Headway) RRGMEKENETIE - HETESEEBRIVEE

A% EPENZIIEAEAR » EEESIELRARISHEAFAIRE -

(2) RALHEE : PERESEENEIEREONE : GATEBES - FRITHM - RE
B - BTVRENTERENE - SEENRESEREE MR  higE—
R R BTSN -

(=) BERBEIE : ARAESRNEEEREENYE  AARGEREMALbE
B SRR R EERINIR » R RR RSB R KA RATE -

EEENDCEAERIHE  ZANBRETLRE  ABEBTBNES - 207 - ERREE

MER > PENEHENERCBERRE—3  AEESNENERErISGNEEERRR

N RS AL S BRI T -

EHBANKONKE  TABBEEINE  AOEENRABERRET - ATATIEEE - &

PO~ BERE - SUEESBEABRRIALE  HER  MIAR - EEREENSEERSHE

EpN S
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K RRIRE G RAIIERSE - BRRTIER
HUE - B - BRREHEKZIE  REH
= - RAUERM - WIREER - BAREEL L
2 -BE - LTECHRZE -FE RE-&
BIEPS MILE - HhEE - EREREFRERE
RER - [RT REREEIRELE WAV -
MBERIIBELURBY - RRE2HET © 1o -
REWREUEAETERKGTER  FNAEHE
TATMEE AR - LIS ERTESR
KRR EEAMFIELBABERZRNT @ &
BILMEERMG R LR F A AR R H
BIZRHE
BERGIRE Y A EEESISES - T TRE
EREREZR » RHRID NI D RUT =R
FaV
— EXRZ  XEXAZRER - RAZEE
B RERESIR S LEEERTE
by - VB FRENRARE -
~AIRAE  RAKAZE (7)) & BEL

EEIRE EMMTERRERER 2 ZFHE
ARARE -

1
M

ZLg
;

CEVAIXNAZREGERE - RARBARNE
ek - [EECE R ZREIESIRM - LR
R IRE - TTERMERERRZ
FUERRE

SR RE L ERA TR IRIIAE

— -~ RELEBEARKEZRFLRAERRE
e

— - REGRERE S ER R 2B -
=~ [REWSARBMAVREELESSAISNY -

M~ fREBERIREE N RIRIE » LIRERE
RASFERE R -

B~ RESEREIREVENE
N~ REERAERIRERSEELIE -
T IREMGBEHEARIFREE B IREER -

N~ BB AT AR - S ER
FHR -

(REVERRTABEHUT R - XLFER
H - BEMNERDREHHREAE R - WA
AR AR RERRA - LAKEE - 4
RV AR ARG -

BRIZEEE T2 RENRFERENRED - BREEHHEENRMARE - EHNERREER
RIEBUTEBFIE SAERZER - LITODMTIFM At E (B MRERE - MFRE) - WHEEIRE
ZALRAMSIRR BIR GHEARIZBB R - EENRGETREMNBEMEEABR - BAKHRLS
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The operating capability of the Taipei Metro system has always received positive feedback from
international industry members and trust from passengers in the Greater Taipei Area. The most important
reason is that Taipei Rapid Transit Corporation has a group of knowledgeable, skilled and qualified service
staff with good attitudes to execute the operation and maintenance of the Metro system. This strong
professional human capital not only comes from a highly selective mechanism, but is also the result of
strict training by the company. The training process flow of Taipei Metro is composed of PDCA cycles. In
order to achieve consistency of occupational quality for each professional staff member, the Taipei Metro
Training Curriculum Specification Requirements were established to serve as the basis for implementing
planning, execution and evaluation of training. This article will introduce the training tools of Taipei Rapid
Transit that ensure good quality human resources — the design logic and practical application experience

of the Training Curriculum Specification Requirements.

Keywords : Training Curriculum Specification Requirements



N R

L

=

D e L AR R 3%

%
SEFBNRAAZEHRERERNR  RERSRREE  BREEMENA

N FERMSBBOERINMR - BT PESAMGE5#ERRREHHM
S ESEERMIME HAATAEBITERHBRNAE S REBF R
7 - MRBRIVNALRBETAMBERZRETRERVEMIIMR - HegBX
Wi B B E R A AT IR A E - (BRI BRAERA R B M3 R ol
HARRAAL - MHIELTZ IR mE LN LRIERK < FLERABAE:

— - JHIRBERBHARTKREHE - ELE2E - B - BETBEBIL -

- A—BFINREARMA - EER—BUZIREEAAR

=~ A—FIERARR B HEARN KB ERN

M~ ZEAREFERE GRAREEME AR o

PAEANRR R EIERAT B ENA—E » R—ENWAT A EELERB A
MRS - ER—BHEFTESERE— TRE ) KR WHGHBRREREN "7
&, - BEEEVIMREBREIKIRER - ERRELEEARRY "HIRRERE
B SER

E VA

BT BRREIIRBER—RER » 1996F 2 LiEEAREIIMERREIZT -
BAINBRARFACHES - WINAPDCARBLRIBR » $HHBOM - REIMENER
PERVFIAR » B— SR B MBI ES R AR TLUREL - BIUEANT
BESEN THIRERERE ) 61E  WEATEBISORBERER  BHMAAR
AT REEBNEZTF » LIlRRERFI BT EEATAKER T2t
HE - RN, BENERER -



TAlRRERE ) RAIRERR

-

LS (EEH » ERE

%II

< 3 3B

S EE RIS AR &
Taipei Metro Training Curriculum Specification Requirements

SNFENT L - BR - KEEE

REE - ERZENEEATIRBREEENMD

5F
i
—> F'JHII‘ _u_/% ﬁ
Eul.
E

!

Bl Bk R E A

FE B - FaEE R A A R
AL |
A z A
= P85 >rE >3
B = = i
E % sA\
EEEATRYE YRR, & &

BHEEAESEESKEBEMNANERILR

I BEEIESRESENEAND - R A—

BMEAST REZE=IRENATERSERE KR

WRELE DEFRRAR - ELLEBTE -

— S XFKK B EmE - RE - T
iR~ PUHR ~ M ~ FTAR SRR RE -

~ T RF2004F 2008 F A AL A SR E BT
Nova; COMET#| B EsiE S BB S
PERE—K2009FE = ~ 2010F5 1

ET

R HEERSERE RS ELEHNE
(20104F94.7% » 20114F95.8%) o

C RERBERS

(INTERNATIONAL
FEDERATION OF TRAINING &
DEVELOPMENT ORGANISATIONSE
IFTDO) 20124825 T 2R AN EIREE
B, BBz "REANERBRRENERE
#% (Certificate of Merit) | (Z0E2) -

&2 IFTDORAEANE IR RAAAVE B IR 8GR



B B R 36

TR ERE ) RIBPEEERMEE AT SEIIRERE -
REWMFENTBBER ~ TEDT ~ JIRRTEE
REBEETFTNED -

PR ERS ) AERBB LIEASNBRERRER
RE - IRBBBAEETFRE RENE - AT ESBBR
RBRMFENERENSG WX TERKEE - AQH
HERETYORMESIERR - HARAS - 1 - EEER
R#EE » LEHRERRNQARKECHEZES - NEE
5 BEERIPBEABBNEER - BKERRAH
AT BRI ARERAZ

TIBRIREER S ) TEMRERENANREIR R
IERERE ~ RERBHM ~ REKRERE (MNE3) -

BRENIRRIER BN RGN TEDHT - BEMERERBREDNTE -

Bl R E R B

B3 FlIARIRE RS

DT HE B LB AT

FHOAIRE - IILREHIRERFIRN B ~ EXARE LIRS - t—RERER NSRRI

—BUEHaR o #E BRSPS - BB RREE - BA4FEHIRSE
@—'—u%iriz '\EIIB/_\"

205 EEEHF IS ERIIR
HRSIIABR : 334\ (SREL36/)\F+ EEYE T8\ +EESIBR1 20/

EETMEHAHEER IR

SHIEG S © 67K
Bl vapay N
RIE NESE e s
RE | BIE | BE
fTABOLL | BEILEERFHEN 2 | 200
TABO112 | BIEEE 1|10 o0
{TABOL13 | IfFEE/EiM 1|10 0
{TABO114 | EEFSEFifM 1|10 |0
{FABOL15 | {TiEE/Eif 1100
{TABO116 | 1REMIRE(CIDRIE (SMNE) | 3 3 0 0
1TAB0211 | BNEER MR 3 3 0 0
TABO212 | ENEERME (BIE) 1jojt1jo
{TABO213 | HERRENENHE 1 1]0}]0
1TAB0214 | ISHISSIRIEEATE 2 2|00
1TAB0215 | HEHHISSIRIEEASETE (BIF) 3 0 3 0
{TAB0216 | BIEEPISRM 2 |2 ]0]o0
1TAB0217 | BEPIRIRE (BIF) 2 0 2 0

B4 $R2EF RERIZ SR B



R BRE

RAMBHESMA B ERRRRENELRET - EHNREHARRSREMKRE
BIFHE IR KRR - BEIIRER -
HmAm N B EEREPEM -

RES| RREAR » WA —AIEINE

B 18R AR

B =g
R RIREHM
B 14RER B 124R
REERES
18R A
EH 1A
B 1248
BrEERENeEREAER
EFBIRG
HER®A
BRIk
BERBEUBNBNBE-FKE 1248

[B5 RAEHAI IR B

BESBREHIRR - RLURETS VSR » TRBIBHIRRERE
FEREBEPER - KSR AKREERERS
%

R ERATEREES TS - HE
REHIIEDIAR B AR
S IBER R L BRI » MIEREE

AR B IR S REETIE T/EIR R » P
EERBEET(FLER  f&F

AlAE—EH



alll AR HE L ARy B L R e

(e
MR ERE ) BIARZNFEQNDERFOEINTIERR  SELIEESHMMUEE - f£E
KERFF AR - STEMRIEEN - 1997F#BISORBERER » Bl " IIBRREIEZHBE , M
DIFFETHERIEE  EHREME - ReEa] TIIMRERE, AR - BRIEH18RBURAH -
TR EEAE | (FEERERE

— ~ EHIOTHREE S EBIERAETE K o

—  IRRBBER REB(LERTRERVIRENE ~ BMEREAR -

= BEABLRIEHII RSB B

M~ BB EAEELBINR - 18 W EATIRIE - B RIRERERA o
B~ DURERAE Rl R T I BFE

FTUAE LT RBER] - BIRRESBE LERDRNRE - 3 LELMAENESL - BB

FARIREARE , - GINBEMEBERRE-HKRERNRE  BFEBBAS - ZHIAE - HE#
BEAERERT IR EZH KRR RE N AR RE - BERSMNFTELREZN - RER
B - ROMPEERRUAMGENRRIORR - FRARBEE - EEFX - HEEEMEE) - AT
NERERE - BMEREREBNETEE - EEZRERLRE - BREADRBEMSX -

BRY M BERREER] THIRRERE ) S TRRAEXBMTXEEEL - REZAEE
MREE  MAMBET THIBIRERE ) MBS BBUEABZBAEER - BENREEARHNE
BF T HEERBFNER » EAQR DT TEARLEASTRAKERMBIAE - T2EER] IR
R, DUBIHTHIREIRR -

BT AIRIREREE ) AL A mNEHE  —HERREE  FEERRE BET2FaA
NEXEECAIT - URE—HHETIERIE—RAN - £FJIRAEE 2L - BEKE -




S EE RIS AR &
Taipei Metro Training Curriculum Specification Requirements

e

TIRIRERE , AT - BE LOBERENIIRERENR - BREERKIES » T
ARISHERRE ) NEIRRERMERENRSE - BE - PITEARK TIIEERE ) HABERENR
(ERACE

—  BEEERRMNRE - TIIBRRERE ) ATULERESNERE  WHESHIRIER » EEHI
B R E R R o MEMEH - REARGMEERBBEH AES L ATRRIBRIRE - BIME
FIRVACE N ERREE LM 2N ES

= THIREERE , BRI T — S R R SR » WA — RN RER
ROBERBBRG - JTEEUEE - LIRS E— B A BB -

i

TIRRERS  WARATHEZLRENDREENERES  FECHERAATEEREL
REARABIMNELL - WRE—R—REATE I EEAEMENEERR O ERREEAS - &
EAR TIIRIRERE ) SEMBEEERE  RESCEERN - PRI A EAH - HResafg
EREERRBMEEAT  BEAELRENIRNENNEZLEHFTETRFDILRIKE - EA

FAlRRERE , BB —E=8 THIRIRERE ) TRNEERITR -

AR BBEEIEEARERZRBRNER R THIREERS, - IRBERRAXENZAS
IRV EARER - AEARREMES| X ~ RANOEEEER - ARFRBEREIMIIRIIEZ S -




Implementation of
Responsibility Center
System

fE/{EHE Chia-lin Chen® ~ fEZ=# Yen-chun Chen’

b

BATIDBEEE e01248@tric.com.tw
* =i AR

AF)RE
AT R FEBHIEEIRET e01982@trtc.com.tw




RNRIZRRITAARY » TTRERK B RERE - MG ~ RIE—EEMBIEAEBIRE - AT
BREFHEBIRIRZE] - mEERRENEEGE -

REBTREPER  MBETANERN » SILEEATNRI98FHE ( EEFOFEER, -
1999FBIEXFHRER "EETOHE ) FRENEETER - AHENETRUEERKRRE
[ AERIER A - ESTEPOMTIRRLSEBRBUEREE -

EfEEROHER  BUBAT - AEZEIEIZERE » BRBRREEEME NGBS
EWEENEREANEREAIRESUE TOR - AN BENLEEATEREEFOH
ERHEE MR SR T AF

L)

Egﬁ’gi : E{EEP/D\ > n\,\ Qu?'fﬁ n\A K?EIFE m,\ &EEE

To be a sustainable enterprise, companies must achieve good performance. It depends on an effective
performance management system to design and create a motivating organizational environment to allow

all employees to strive toward the objectives.

To evaluate a department's performance objectively and encourage employees to create more profits,
Taipei Rapid Transit Corporation (TRTC) has established "Operation Guidelines of Responsibility Center
System" in 1998 and then put the system in practice as a performance management tool in 1999. Based
on business strategies, the system measures the achievements of each unit which has implemented the

system, through performance indexes, to accomplish its assessing duty.

The performance evaluation has become more fair and impartial after the Responsibility Center System is
implemented. Through continuous communications by managers and staff within the whole organization,
the concept of performance management and the concept of objectives-orientation are inculcated into the
mind of each employee. This article introduces the process of implementation and key points about the

system.

Keywords : Responsibility Center System, Performance Evaluation, Performance Indexes, Performance

Management
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