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Using eM-Plant Package to Build Simulation Model for Pedestrian System in
MRT Station

Student : Yu-Cheng Hsieh Adpvisor : Tai-Sheng Huang

Institute of Traffic and Transportation

National Chiao Tung University

ABSTRACT

The Mass Rapid Transit (MRT) station is the most important space of passenger.
According to the data, The Taipei MRT means one day-long to enter the station the
passenger quantity in 2008 May to reach as high as 120 ten thousand people . In the
past, the design of MRT station was usually rely on project of static standard, but
pedestrian system in MRT Station has many walking path and quiet complex . Should
not only depend on the static standard tormake the design, should join the dynamic
simulation analysis to be ableto  discover.each kind reciprocity of walking path.
However, studies about simulation of pedestrian system in MRT station are not well
developed until now. For abovezmentioned, the reseatch will penetrate eM-Plant 7.0
to construct the simulate pattern-. Accordingto the Link and Node concept and actual
pedestrian system of MRT station’ " facility pesition, conjugate the workstation of
eM-Plant 7.0, to construct the simulation model of pedestrian system of MRT station.
The pattern scope only contains the inside of station exit , does not contain the outside
of station.

In this study, we adopt Taipei City Hall Station , the station of Taipei MRT, to be
the simulation example. The simulation model will constructed by the detail
illustration and definition of pedestrian system in MRT system. We will illustrate the
process how touse eM-Plant 7.0 to construct the simulation model, and other
correlation, such as parameter collection, the setting of workstation and parameters.
Owing to the setting of simulation model needs a lot of parameters, the parameter
collection must be completed and accurately, it will be important to construct the
simulation model.  After accomplished the construction of the simulation model, we
can set many kind of situations in the simulation model, to observe the operation of
pedestrian system in MRT station.

Keywords : System Simulation, MRT Station, Pedestrian System
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2. TRAIN/FLOW FILE - *z=t & & b p 7 R4 i Tt

a. EZREAT L ES L GRRAF)
b );E. 3% =% 71\ i‘l‘!’—.F'&‘»\,kA:\l,rl’—ﬂ—:"‘i
C. L\ AAENT pRFEZALE

d. 7|2 PRIFFE(FLEE ~ B P8

3. LAYOUTFILE - & =% %

7“-*‘5&
s

1

a. % & & % B(BLOCK)Z £% > 4] i

3
e

[

b. Z& & BT (LINK)Z A= 5 BL v 8 1]

% 2-3 % % PEHIE £ 35 36 PEDROUTE k8 F 95 3 74222 554 % R e PR 4 o

3 2-3 PEDROUTE #4813 THL97 P &2 78 & R s B £

IR I I
FoRLIE P
wril | B | FoR

%#c . VOT

* | Value of time (average on train)

* | Value of time (leisure on train)

* | Fare elastivity

* Time scale

13




Space scale

Free flow speed (DTp*agreed)

%-#c : EVALUATION

Passenger density (no congestion cost)

Passenger density (full congestion cost)

Passenger density (lead to station closure)

Passenger density (lead to esc. closure)

Passenger density (at a safety risk)

Max. different density bet. Adjacent platform

Max. density for blocks

Ha

“418

I

=

=

7oRLIE P

%-#c : SPEEDFLOW

Free flow speed

Max. capacity

Speed at max. capacity

Power term (time per meter to max. capacity)

%% : TIMEDENS

Free flow speed (concourse/crossing flow)

Max. density

Speed at max. density

Power term (time per meter to max. density)

%-# : CROSS

Matrix of flows from location to location

%% : ARRIVALS

14




* * Arrival pattern for each location in each period

%% : LOCATION + TRAIN

* % of people alighting from arriving train

* Max. train load

* Min. interval bet. Trains

* “A” factor

* “B” factor

* | Proportion of trains being cancelled

* # of full size doors

%-#c ! PLATFORM

* % of load in cars in each block

% #% : FREQUENCY.

* * | # of scheduled trains for each-period

¥ ' (FREQUENCY+)PASSENGER

* % of passenger of each type (three in total)

* 1 : train type required > -1 : not required

%3 : LOCATION + STREET

* Autocorrelation coefficient for arrivals

%% timetable File Format (22 FREQUENCY # - # *)

* * | Arrival & departure time
* # of people alighting/boarding each train
%-# . BLOCKS
PE | i |2 E
TR R
AT FR R
* * | Length of block (meter)
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* * | Width of block (meter)

¥ : LINKS
* * Max. two way flow rate
* Optional max. flow rate in A to B
%# : ROUTES
* % of flow from O to D that follow this route
* List of blocks defining the route

%% : BOARDERS

* % of people requiring that block (platform bolck)

* Overall fraction of people using entry block

%% ! ALIGHTERS

* % of people coming from that block (platform block)

* Overall fraction of people using exit block

FAL KR ¢ £ g% £ [1985]

ERAR1995] 55 8 540 087§ ¥ > 14 16 Quick BASIC 94t 12 MBLIEEE
LS SRS R R e R S Nk Bt
P disd R 5N O PR R RIERIE o HORUICSS F Rl DT R G 240 -
BICEE AL M AL & R RIS 2 PRl A R it
REiT R E R R B S TR RRARS M ¢ G R MR~ d) B
B PRAEPER L Z B R P 0 fok B finid %

PP ER R

M2 H[2003]4p &) 0 - BRF AFORED T D B S RN R G

WL SR R LB R

- \'
1\*»
il
=%
S
™%

3
Py
=
I
1%
wE
(i
ol

3
3
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B TR G AP b e L o BldeE R $ AT B B R B PR O 2
TR A J A E R R KRR E AT B RN e R E
I 2k %&F:'Hé#%i‘ﬁ - P PRI FIM AT ERFE AR EM Ak
ER DT A ST o BB T B b B $ AR B TR e R
& AoRl 2-20 IR E P T B 2 B BRGS0 e W SR

&i —‘{1}'3_}\4 o

= g - T
&R 5 T P = i HE B # # ———
Qﬁia i :I_D <¢ u> t M y @ﬁ‘ 5l

e ) A7l y [

B 2P L 1L fl By 8 5 5 8 5 b 5 1 s 40P
(R A O R et

FH & R 2 #5[2003]

FLgEfpdl  # T hE by A s dhdg P THE - F

FREZBF AR BEAHP E F o S A BT EEGOEL L

NP4 E R L THRAEREARTIPR A SRR ANEN B A E L B
R EEFELEERK T H =2 SR T

AR DR RZF TR AT RETEI OSSR SEA TR A TR E
E ok B Ak R g g erad 2 b Lk B B AGER IR ETE P hE &

BE S AR RE AR LT A AR R o

Li Jian % 4 [2005]% i Cellular Automata model #-#t5 > & {7 X jRefpT 3 7@

Fadl 0 %36 CAmodel Hlt? jhe 37 @ i BT LAl DT i

17



T 1T 5B CA B 0 3K MBI KBRS 2 % 4R AR g O
(position exchange) . 2 {1 {5 i3 (back - stepping)= f:iE 3 40 A7 7 L4 g ch (7 5
v o fEEReA SRR HE 3 e A SR- B DA 2 e TR A gy jR( from 100-0
to 50 — 50 , uni-direction flow to balanced flow) ° % ¥ #i-ft .55 % 7 i A o
B S T AR LS el 0 T ek A b L b

WHF A 02 A BLERT G MY AR R T E P I0A K40 M

$HEE o e -

2.4 eM-Plant f§ 4

2.4.1 eM-Plant# %8

AR TR Y HHRI B 5 eM-Plant, 2 HH T B R E PR FR
ERECE AT ST PRI A ST SRR Y Ny O i
R HLE T AR EOTE S RIS SR AR SR fn s e
E Fld 87 FIRGI8 p e SR AL BT R L0l b
e F e RS g T 4 AP OREIE S P e e E R

T FAMEY 27 o

% FR A 4w~ 5RLAE[2001]% 45 41 - eM-Plant & - f&1~ % % (Object Oriented)

SHGRFE S 0 77 5 eM-Plant sni g (do o s 41 )0k i 0 g 2 o hgh o

-

eM-Plant § %] 8 & PHORBER M > L 2P 2 Ee S hF B o 0 FIL
i€ 17 eM-Plant & fics% a4 ~ RS BT £ 2 6 30 F 42 Ee kgt iR
B o @ eM-Plant 3 %3t H i o A7 A B ac 0 & chgrit e dpu T Logk e

1. 7 FE3% HigeeE fi&ﬁ}% g A ks
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4, Fpml
5. fE B HEEGS
6. BRSOV FET Ay

7. BHE TR RN GEEL S .

AT PN R RS A RS A 2 B R A RORAL S 4 A MY b
1S R - RFHED B 2 AR T S A RPPEL A

foere ZdRAR S 1T RY 2i1E7 et 24 B 2-33:0 7 eM-Plant #7 2 & 2_ 4

l,‘io
%*ﬁ&ﬁkﬁ
> L2k é}«\ ‘:‘f#
> 4”'"«’?\“‘/{?
» SimTalk #:2
vER&E A Bl fR&FEEFR
> L ELRR Y X > R
AR > ®#rEh
> BRI ER > BT
> B ok
> = iR~ R

5 & pIF
> B R
> 2a gt e

FAL KR ¢ £ A AS - 3R EHR[2001]

8] 2-3 eM-Plant ciF |+
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2.4.2 eM-Plant & * 4p B < 1]§Je
F11# £ [2001] 12 eM-Plant i 52 & FlA 2 A #A47 § Se iR &0 3% ki

S RGO A BHEE 2 ARG EERNE IR R RS DR

z?ﬂ

TR TR RS RS e B B %A

N
\:\

@ %

RS Ly T R T B A S S ULE R P SE
P (PAC) 4z HOBRT 50 % (5 B2 & st o 3% A AT B F b
WA B 0B 5 ~ SR 8 7RG HnE e P BRIRE L A T

TRAARPAR - A XAHELE -

P S [2002] 68 § 4 41 S s e £ £ 3 A R R R ki KA
(System Assembly Line) » j&_k St a2 F k2 RIFF HEEY 5 I H &3¢

Freo #d R MERITE S R LAl

-

N

itk £ (eM-Plant)fi$t - M ke 2. B %

-:H

PRl 7 cy o BB RS 2 R BT A i f 200 E SRR

% 43%2. A B R S%ITHR R g R I
I 223 R WU MEH ey #7221 5
2. T A R BE TR L e R T
3. A AR LR R Hrh i BF

™

4. M aEEE S SPTPETE L T FP R R LA R e AR .

5 R 4L[2003)F7 1 MR & & A& Rl R B2 p B it P 8GE & (Automated
Material Handling System, AMHS) = # 3 ¥ % > >t o 2 A A2 L & @ 724 )
W4 AR A B R R B R EEE ks 1% eM-Plant
%o 908 2 Design-Expert §F S~ 47 3088 > 37 £ 2 p & 0L PR EGE )

Lo T i BBB]F?JE“J\#F"_,%,'J?V 4
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R EHTT Q)R E R R (D EERPIT S G) PR B HIT(6)4
Method 4+ i $37 5 (7) A& 4 F o fc & $37 o

B P HEITRY il b2 B RF A BT N R 2R
KR ERF R ABE ERFA I LR TR D ART UL FES

i€ * eM-Plant f1& 1~ i PR 2 2 et B

L Z[2007] i%iF eM-Plant HImRLALRE 2 ’f# CALIESE 2 =4 I

R GRS TR IR MBS Rk s 304

LR 2o F537 8 ~ Pl B® o~ BT 2 ERL R I R PR
Fro PR LEATHPFE2 M RBREFE k2 FFES o
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B o
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o
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4.1 eM-Plant £

FE e o A0n kSRR 0 3% eM-Plant 7.0 #c88 o ot 58
¢ » MUMoving Unit) ¥ 5 #7ac Hgt it % > AP HSF D =8 %> A ? o
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eM-Plant #73 &% R PR G BE 2T T OHE

1. # &3 ¢ (Basic Objective)s & 3= Frame’Connector- Interface 2 Eventcontrollere

2. Ao ke mE#E ot A5k 4+ (Material Flow Objects) > & 4% Source »
Drain > SingleProc » ParallelProc > Broker » Exporter > Buffer » Sorter » Flowcontrol >
Store » Line %2 Track % -

3. &7 k3¢ ¥ &2 TR P *(Moving Unit Objects) > ¢ 3% Entity >
Container » 2 2 Transporter & o

4. % PIFMEET ~ RJD ~ SR~ 4 ehF 4~ 2 (Information Flow Obfects) &
1% Method > Variable » Comment » StackFiles > QueueFile » CardFile » TableFile >
TimeSequence » Trigger * Generator % % o

5. F o ﬁ i £ IF'JEJ tenge i+ (User Interface Objects) » ¢ 3% Chart »
Plotter > Gauge ° Dialog 2 2 IDMlInterface % -
ME T AEE L eM-Plant i8¢ g F R AR o T fi»ﬁ*‘b??ﬁ@ﬁjﬁsj‘

P21z i\iﬂ’“#?m#a bl B oo

34



A. Frame ¥~ ¢
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%042 - BT KQV & (0 = 44%)

FARAAKSR | FARAREE | EAPANKR | RS PAIAT

K Q| V K Q| V K Q| V| K | Q  V

10.3 | 56 143 | 26.1 | 124 | 1.25 | 9.8 34 | 094 | 445 | 196 | 1.19

2.2 15 1.76 | 164 | 91 146 | 5.8 28 1.30 | 49.2 | 204 | 1.12

3.1 19 1.61 | 22.1 99 1.18 | 182 | 95 141 | 36.2 | 189 | 1.4l

10.1 37 | 096 | 21.1 98 1.22 | 11.5 | 45 1.06 | 11.7 | 67 1.55

9.9 70 1.87 | 21.3 | 101 | 1.25 | 13.7 | 74 1.46 | 38.7 | 189 | 1.32

4.4 24 145 | 219 | 113 | 136 | 173 87 1.36 | 243 | 105 | 1.17

6.9 31 1.18 | 16.6 | 86 1.36 | 240 | 9%4 1.06 | 14.7 | 88 1.62

6.7 36 1.47 | 20.8 | 102 | 1.30 | 143 65 1.23 | 31.3 | 148 | 1.34

3.5 20 | 032 | 34 13 | 0.10 | 6.0 29 1 020 | 146 | 59 | 0.20

2 43 =il i KQVA G = 4 %)

FABLAKR | FATARER | EARLAKR | EAPAIRE

K ' Q V| K Q| V| K |  Q  V K Q  V

165 62 | 099 | 239 | 118 | 1.30 | 27.6 | 96 | 094 165 | 165 | 2.70

104 | 50 1.27 | 223 | 106 | 1.25 | 399 | 146 | 099 | 186 | 106 | 1.54

189 | 90 | 1.25 | 289 | 112 | 1.02 | 193 | 103 | 1.44 | 5.1 27 1.43

206 | 98 1.25 | 279 | 106 | 1.00 | 18.6 | 88 1.28 | 252 | 151 | 1.62

209 | 8&5 1.07 | 37.3 | 129 | 091 | 21.9 | 137 | 1.69 | 235 | 125 | 144

170 | 60 | 093 | 25.1 | 119 | 1.25 | 21.1 | 97 1.24 | 0.5 5 2.81

2770 99 | 094 | 21.0 | 94 | 1.18 | 124 | 92 | 200 | 324 | 162 | 1.35

189 | 78 1.10 | 26.6 | 112 | 1.13 | 23.0 | 108 | 137 | 174 | 106 | 1.84

53 20 | 0.15 | 55 11 0.15 | 8.7 23 1 038 | 11.3 | 65 | 0.63
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F oA Rk FATALEE F AL SR & B LR
K Q \Y K Q \Y K Q \% K Q \%
51 | 29 | 150 | 105 | 46 | 115 39 | 17 | 1.19 | 10.7 | 69 | 1.75
1.0 6 | 155 114 | 63 | 146 | 11.0 | 51 | 1.25 | 113 68 | 1.62
94 | 48 | 134 | 112 | 62 | 146 36 | 14 | 1.05 | 113 | 90 | 2.15
29 | 12 | 1.10 | 196 | 97 | 130 | 84 | 31 | 1.00 | 13.7 64 | 1.26
98 | 34 | 091 132 | 72 | 143 66 | 38 | 156 54 | 34 | 1.70
68 | 36 | 1.40 | 239 | 111 | 122 100 | 49 | 132 | 194 | 97 | 135
31 | 26 | 219 91 | 56 | 162 | 55 | 19 | 093 | 51 | 28 | 1.48
54 27 | 143 141 | 72 | 138 70 | 31 | 1.19 | 11.0 | 64 | 1.62
34 | 14 | 041 | 55 | 23 1016 29 | 15 022 49 | 26 | 030
345 S0 FRQV 7 (T = k)

FABHMCKR | FARHAIRE | RASPAMKR | RAPAIET
K Q \Y K Q \Y K Q \ K Q \
81 | 59 | 191 | 80 | 49 | 162 | 119 53 | 120 42 20 | 130
140 | 80 | 150 | 12.1 | 53 | 1.15 | 166 | 8 | 143 | 80 | 25 | 0.84
36 | 19 | 1.38 | 225 | 101 | 1.18 | 89 | 36 | 1.09 | 4.1 16 | 1.06
85 | 52 | 1.61 | 151 | 69 | 120 | 175 93 | 1.44 | 6.1 | 34 | 150
248 | 97 | 103|194 | 92 | 125|225 | 9 | 1.08 | 74 | 30 | 1.09
36 | 15 | 111 | 135 | 64 | 125|196 | 68 | 094 | 66 | 27 | 1.11
32 0 19 | 158 158 | 69 | 1.15 72 | 58 | 217 | 42 | 21 | 135
94 | 49 | 145 152 71 | 126|149 | 69 | 134 | 58 | 25 | 1.18
78 | 32 030 48 | 19 | 016 | 57 | 22 | 041 | 1.7 6 | 022
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