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Analysis of Pedestrian Flow Characteristics in Tao Poon MRT Station Walkway

from Closed-circuit Television (CCTV) Cameras
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Abstract

This research aims to find pedestrian characteristics and
calibration macroscopic pedestrian traffic flow parameter. To
provide basic information for design of walkway facilities in the
railway station. Collecting data by recording video with CCTV and
developing computer vision software to help extract data from

video to calibrate the parameters using the basic variable

correlation model, the flow theory of various pedestrian traffic
flows. In case of study the relationship between the basic
variables of the pedestrian traffic flow, the parameters were
calibrated with the data in study area and found average walking
speed at 1.50 m/s and Underwood's model has the best
tendency and accuracy that are consistent with context of study
area, in accordance with relationship between velocity and
density is R =0.944 and has the relationship equation as

k
follow: Velocity and Density: v=1.9e 036 | Flow Rate and

Velocity =0.36v(In1.9—-Inv)
_k
g =1.9ke 936 This research found level of service of walkway

Rate and Density:

in this study has A level follow by standard of HCM 2010
Keywords: Mass Rapid Transit, pedestrian traffic flow theory,
Computer vision
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Expected Flows and Speeds
Pedestrian
LOS Space Avg. Speed, |Flow per Unit Width,
(m?/ped) Y q V/C
(m/min) (ped/m/min)

A >33 79 0.0-23 0.0-0.3
B 23-33 76 23-33 03-04
C 14-23 73 33-49 0.4 -0.6
D 09-04 69 49 - 66 06-08
E 0.5-0.9 a6 66 82 08-1.0
F <05 <46 Variable Variable
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A B (X D E F
1 o Gen Hand TiemiM Time OUT Travel Time
2 138 2 2 615 B54.49 2.9
3 165 2 2 68.83 T3.13 4.3
4 212 2 2 89.33 92.67 3.34
S 213 2 2 §9.47 392.03 2.58
6 202 2 2 31.27 35.67 4.9
7 196 1 2 396.93 100.57 3.64
8 220 2 2 33 102.3 3.3
9 218 2 2 100.1 103.17 3.07
10 226 1 1 100.67 105.53 4.86
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nsiAuNN 9 1 Wi

3.4.277U MY (Density)
Yuiinamyn 3 Junit warduduuaulunin Tu 1 uniild 20

' ) @ . =
wIALREY M9 20 ﬂﬁLﬂumLmummwumuunﬂ g 1um

3.4.39n5107151%8 (Flow)

instunnauldunudntuiinduiunses ID uaztaya
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NauakenlduuIn
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NAINAAIUNNANETIUAN 1 1D FedAn wa A2u5tunIs
WU (1ns/Aund), n1stensedn, A1dnsInsiualu/uns/und), A
ANUNUILUY (AU/A1510UAT) 31NN1581599vnsLAUA 081916

Havn 762 A
4. Wan1AN®I

NNNsAnEFIREe 762 Au At 1 Faluamuindiiudumendga
510 au Anududesas 66.9 muSuRuedy 1.49 wasAui uaz
wavne 252 au aadufesay 33.18 avudaiueds 1.53 wns/
i fdndudionsadnduaznszilibe geia 709 au Andu Sos

av 93 uagiisrvazdunsaraluil

A1519% 3 Az BuaflIRuT UTeINTLATNIAUALWINIINAATLIY

Value Flow (ped/m/min) Speed (m/s) | Density(ped/sg.m)
max 5 1.90 0.07
min 1 1.31 0.01
average 3.52 1.50 0.04

IIUIUAUAWAIANTUATID 7.30 - 8.30 u. Huwiliuanas

Pedestrian and Time

Pedestrian (person)

3UN 8 anwduiusseninsdiuauduLagIm

1nnsAnla nTINAILFURUSSTENI19AIULS Az Ay
MUMUUGAIFUN 9

25 Speed Density Relationship

y = 1.4499x + 1.4435
R?[F 0.0383

Speed,v {m/s)
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003 004 005 0.06 007 008
Density k [Ped/sq.m)

3UM 9 Arwduiusszrineanudinuiuasamavuiniy

assaunsdunultndadunss TeaaEun1sh (5)
v =14.899k +1.4435 (5)

a

2 \
A1 R° =0.0383 Tng v fomnuisy waz K fin arumunuiu
N3 9 nsmllaianansamen kjlﬁl,ﬁaamﬂmmsﬁunsﬂw@u
a & v Ao <
wIn awneinnnisivdeyaiilinseungune wilulaeniswien
AsANNEITUS TN NS IanarAHTUNLLY A5 FULLN

Tuwuuaean13iiu faguil 10

Flow and Density Relationship
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q=1.7679In(k) +8.5839 (6)

2 _

Sl R° =0.804

e g Aoonsinsiva wag K Ao anumuiuiy

ndunaassldArnuiuILLuisa1n 0.01 adluaunisn (6)
a 1 a ~ ' o ' ' W
WinAay 0.01 WamIA1IANUANNTUSENINAAZAISRIINT VA
NASRUAIANUAUILUUIUAIANUTUVDINTIHAY 0 UarEiedn
vJ uwaa Maximum Flow (Qmax) wazid ua a Optimum Density

(Koptimum) Wu3NTAEMUIRLY 0.36 Auduns iy 0 Asguil 11

1 k g, cal slope
30 0.29 6.4 0.1
31 0.3 6.46 0.1
32 0.31 6.51 0
33 0.32 6.57 0.1
34 0.33 6.62 0
35 0.34 6.68 0.1
36 0.35 6.73 0.1
37 0.36 6.78 0
38 0.37 6.83 0
39 0.38 6.87 0
a0 0.39 6.92 0
41 0.4 6.96 0
42 0.41 7.01 0
43 0.42 7.05 0

FUR 11 MsmAAMEUANIRINN1SLNLATluaNNTSA (6)

oA Koptimum = 0.36 gau 2 vinlidlen k; =0.72

4.1 Usuiigumn s1dinesuuudIaed

4.1.1 4yud1aed Greenshield

o o A a s ° . ay v
wUAAUS U B UNIS1TmBSLUUI1a89 Greenshield AlAann

undsakj =0.72uag V¢ =1.90 adluaunisuuudians

V=V 1—L
kj

v=1.9(1—LJ @
072

Ty VAsAusd uaz KAe aanuvuiuuy laduuusiass
Greenshield fignUsuiiguAInIs BB UAIRIANNIT (7) a31e
AsMANFUTUS ST EIkar A LLILLER LA nL U U8

Greenshield kazaNToyAINNTETIRANARIFUN 12

Speed and Density Relationship

@ Observe

L @ Calculate
0.5 ®

Speed (v) m/s
°

0 0.2 0.4 0.6 0.8

-0.5
Density (k) ped/sq.m

31]171 12 AudutusseninerusagaUnuILLY Greenshield

a5r1aduinliudaduionial R vaauuuinasd Greenshield
Iokadsgun 13

Speed and Density Relationship

2 y=-2.329x + 1.7423
R?=0.7904
L
w 15 <@
E \. ® ® Data
— ~
Z 1 eS8 Q L.
3 0 X BINE
3 A (Data)
7o .\‘\\.
N,
0 ‘\.
0 0.2 0.4 0.6 0.8

-0.5
Density (k) ped/sq.m

5UM 13 Wuwwnldudaduuuudnaes Greenshield

31n3U7 13 AMUFURUSTENINALLS AL A UNUILULIN

wuUT1a04 Greenshield ffn R?=0.790 Wefleuiudayadidisaald

4.1.2 4yui71889 Greenberg
USufiuamnsiiinesuuud1awes Greenberg Inglsuainml

A1 Vp Ausatnzauivilisnsinislvagean anauduiug

o k v o
aunsi (7) v:l.g(l—— wazA1dnsINsivageganvilaly

v v
o

JupaunaundIfAen A uruILEY K = 0.36 Au/asy. Aeduan

Vi =l.9(1—%)=0.950 Wns/Aurd wnuan v, =0.950,

Kj

Kj =0.720 asluwuud1ansves Greenberg V=V, In .

’

v=0.95In (OLKZOJ daguaunmsviliiliwuudiaesves Greenberg

ASuiiguamisiimasuaisiaaunisi (8)
v =-0.95log(k) —0.312 (8)
NEDANTINAIUFUNUTTENINANULS IRALAUNAUIBUUA Y

WUUTaBIRY Greenberg Waranndayaainnisarnialanadsgud 14
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Speed and Density Relationship
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0.5 ®
°
[ ] PS .
0 L LYPY
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Density (k) ped/sgq.m

FUM 14 AnuduiusssninennuiuasAvIumLiY Greenberg

v v Y Ay A . 2 o
ﬁi’NLﬁULLu’ﬂUNLﬂNLﬁULW?J‘Vi’]ﬂ’] R“ wssuuudaes Greenberg

"Léi’waﬁagﬂ*?i 15

Speed and Density Relationship
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= = = [amiiu
(Data)

Speed (v) m/s
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’
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0.5 . Seeao
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5UR 15 @uuwiliduaen13fiuwuudnaes Greenberg

~ o a 2 o 9
N3UN 15 uuudnaes Greenberg fiA1 R® = 0.500 iguriy

v o v
Toyaiidrials

4.1.3 Wyyaiaed Underwood
YSULAgUAINNSIALMBs L UUIIa89Y89 Underwood A3gA1a1n

19

Juaounsunti anusidase Vi =19 anunuiwdusmanzan

Ky = 0.36 léssaunsdt (9)

_k
V= Vf e km
_k
v=109e 036 ©
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a
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Speed and Density Relationship
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Speed and Density Relationship
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= - = @ndlwuwdoa
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0.5 .‘

Speed (v) m/s
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l....‘
.‘"'""oouu

0 0.5 1
Density (k) ped/sq.m

U 17 dunwendlmuudeauuusiaes Underwood

91n3U7 17 uyudiaes Underwood A R? =0.944 \fisuiy
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Joyafid13iala

4.1.4 Northwestern
YSuiguamsimeskuuinasswad Northwestern ARgA1310

v

Jumeunaunin anuiiidase Vi =19, anunuiwduvuizan

Ky =0.36 1édfaannsii (10)
_E[LT
V= Vf e 2 km

V= 1.9e_%($]2

v =1,9¢~388K° (10)

wﬁ’amniwslﬂ’;mé’i’uﬁ’uﬁ‘ﬁwiwﬂﬂm%Lmzmmummuﬁw

=

wuud1aesas Northwestern uagandayannisdrsialanadisgy
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Speed and Density Relationship

® Observe

Speed (v) m/s
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°
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°
.
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Northwestern Wmaﬁagﬂﬁ 19

Speed and Density Relationship

N.® e Data

* - = dludea
0.5 ¢ (Data)

Speed (v) m/s
.
I3
°

R?=0.8733

O
0 ®0300casvooe
0 0.5 1 15 2

-0.5
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JUN 19 wuwnldulnaludlvawuuinaes Northwestem

mﬂguﬁ 19 uuus1ans Northwestern fifin R? = 0.886 1figu

o v a0 v
uteyaidrald

715197 4 asUiuudiaesnudNTus IS AT A UMUIULILT

YSuilguansifimesuan

Model Equation R? value
) k
Greenshield v=19|1-—— 0.790
0.72
0.720
Greenberg v=0.95 In[ K 0.500
Und d X 0.944
nderwoo e .
v=19e 036
Northwestern V= l_ge*3-358k2 0.866

PINMIANINUIMUUTIa89U89 Underwood dmudennass
vosdeyaunniigaaindr R figefia 0.944 Falduuudransues
Underwood a%f'mrmwmmﬁmﬁuﬁ‘ﬁ’;LLﬂsﬁugmmﬂuamamssLLa
IsAURUT TN asensauduiusssneasnnslvauas
AuEIneaun1s 11

q=Vk,(Inv; —Inv) (11)

wnuen V¢ =19, k;, =0.36 ldaunisaanudusiusszning
Snsn1sinauazaEITeuUsIaee Underwood feaunisdi 12
g =0.36v(In1.9-1Inv) (12)

Flow and Speed Relationship

~
=)

60 . ®e
- °
E 50 ) °

°

£
= 40 e °
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U 20 Avwduiusseninednsnisivauazainands Underwood

51905 M ANUFUTUSTEMINDRIINT INaLaTAINURLILUUAY

aun1sn 13

_k
K
q=kvie "™ (13)
wnue1 Vi =1.9 k, =0.36 lgaunisanuduiusssninedng

ASIMALAAMUNLILLLTBLL U109 Underwood Aeannsh 14

k
q=1.9ke 036 (14)
Flow and Density Relationship
16
oo,

) 14 .o. .o..
£ ° e
E 10 .o
§ 8 hd ..
Q ()
— % @ Observe
Z 6 ()
3 [ % @ Calculate
S 4 L
T ey

; , ....."Ou

0 0.5 1 15 2 25
Density (k) ped/sgq.m

JUN 21 Avwdiussenindnnisirauaza LY Underwood

mamsﬁnmmmaammm@ﬁuéﬁathﬁyugwumﬂwamaa
NTLUAIIIATAUAYNUTENBUMEBRIINTTINE (Flow Rate) AM5L57
(Speed) wazaunUILUY (Density) feluUIIaaIves Underwood
fuiflusmsiwesudaldseelul

A5198UANTANNFUNUT TEMI19AUS MALAUNLILLY (15)
AUNIANNFURUS ST NSRS IalagAIILse (16) Lagaunis

ANUFIRLSSEIednsINsrakarA I ULIY (17)

k
v=1.09e 036 (Speed-Density)  (15)
g=0.36v(In1.9-1Inv) (Flow-Speed) (16)
k
q=1.9ke 036 (Flow-Density) (17)

o A

awnsaagundwmesddyd i dudeyai ugrudmiunis
panuUUAssIgANNazanmaungluaaiisalu 19lunas
NuMuUTIaesdmiuAuLAY (Pedestrian Modeling) Tddusunis

YszlusgRunmsiiusnismaiusareluil

A5199 5 WsfimesdmsuniseanuuulazUseliuseaunisliuinng

Parameter Value Remark
Vi mnunsadase 1.90 m/s Joyaniaau
Vi Asidavanga 0.95 m/s Joyaniaaus
Km pnumunusumangay 0.35 ped/sq.m NBUUTIADY
Kj pumunuwsiufingn 3 ped/sq.m PNBUVTIADY
Om Shsansluaimanzey 15.09 ped/m/min RARMUTERRLY
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