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CHAOWANAN RUANGSOON : AN APPROXIMATION OF ESTIMATED
TIME OF ARRIVAL FOR SUT INTERNAL BUS SERVICES USING
INTELLIGENCE TRANSPORTATION SYSTEM. ASSOC. PROF.

SETTAWIT POOCHAYA, Ph.D., 95 PP

INTELLIGENT TRANSPORT SYSTEM/ ESTIMATE TIME OF ARRIVAL/

SMART TRANSIT.

Number accidents on campus increase due to the increasing of personal vehicles.
However, internal public transportation system still not meet student needs. The

development of internal public transportation system according to student needs is main

factor. This article presents a model of the estimated time of arrival (ETA) for public
mass transit using intelligent transportation system. Simulation process are created using

significant parameters such as delay due to traffic and commute time. Survey of real
time situation were investigated. ETA data collection according to real time situation
are adjusted in proposed ETA model. RMSE mathematical method has been selected
for performance of proposed ETA model. Estimation of arrival time of bus introduces
in terms of Quality of Services (QOS). Passenger boarding and alighting data were
collected, Survey on the user satisfaction assessment of using public transport was

presented in terms of Quality of Experiences (QOE). Developing SUT mass
transportation system using intelligent transportation system (ITS) increases operation
time reliability. As results, accurate bus operation time increases student’s attractiveness

for the useful of SUT mass transportation system. In the future, high statistical of using



public transportation system reduces accidents inside SUT campus.
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Abstract. Number of road traffic accidents on campus increase due to the
increasing of personal vehicles. However, internal public transportation system
still not meet students' traveling needs. The development of internal public
transportation system according to student’s needs is main factor. This article
presents a model of the estimated time of arrival (ETA) for public mass transit
using intelligent transportation system. Simulation processes are created using
significant parameters. Delay due to traffic (Dr) and commute time (Dc) are
presented. The simulation results of cach route indicate the estimated time of
arrival at each bus stop. Then, the estimated time of arrival are used for bus
schedule timetable developing. Also, the reliability of bus scheduling timetable
is the main goal for users’ time management. The use of public transportation
reduces road accidents on campus in near future.

Keywords: Intelligent transport system (ITS), Estimate Time of Arrival (ETA),
Smart transit.

1. Introduction
Mass transportation is an important factor for the livelihood of the population in large urban
communities. If the community does not have good public transport systems, it affects the use
of large numbers of private vehicles, which increases the chances of road accidents, causing
injuries and deaths every year. [ 1] Suranaree University of Technology (SUT) is considered a
large community. Located on an area of over 2768.8 Aker, there are buildings scattered
throughout the area. each group of buildings has a considerable distance, Especially the student
dormitory building group, and the school building group. However, most students use private
vehicles for traveling from the dormitory study group. Because the public transportation
system does not meet the needs of students. For this reason, the number of personal vehicles
in universities, especially motorcycles, has increased dramatically. Causing accidents to
increase accordingly as shown in Figure 1.

Increasing the quality of public transportation services in order to attract more students to
use public transportation services, therefore focusing on the accuracy of arrival time [2]. Time
that the bus arrives depends on many factors, such as traffic congestion, number of passengers,
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weather, and others, causing delays in arriving at the bus stop according to the bus schedule
[3-5]. This article presents a model for evaluating the arrival time of pauses. The simulation
determines the route of the bus. Set a stop sign along the route. And calculate the travel time
of the public transportation system on campus, which has travel delays due to traffic.

140 Comparison of Total number of accidents 2017-2019
120
100

80

Time

60
40 |
20
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Jan | F;b' ilar Apr | May Jlmv }uf TAug ‘ Sep " 6cl Nov | Dec

‘—2017 72 41 49 29 20 31 10 36 38 | 52 21 70
e— 2018 | 54 70 21 40 41 47 21 72 50 83 39 80

e 2019 [ 109 | 115 | 42 | 57 | 39 | 71 | 63 | 126 | 104 |

Figure 1. Accidents statistic in SUT.

2. Simulation Models
2.1. Commute time

Travel time refers to the amount of time the car moves from one point to another from the
point with the average speed of the car. Which can be calculated from below. (1)

_ Distance between bus stop
Average speed of bus

D¢ (1

calculation of distances is calculated by specifying the coordinates on GPS [7].

2.2. Delays caused by traffic conditions

Traffic jam Is an important factor affecting the estimation time of the arrival of buses in
cach stop. Adopting the M/M/1 queuing model to get the closest approximation to road traffic
[8]. According to the equation below. (2)

The total Estimate time of arrival is equal to below. (4)

Dtotal N DC +DT )
e Distance between bus stop P 1 @
o Average speed of bus pn-A
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Table 1. Simulation parameters

Parameters Mean Value Unit
v Average speed of bus 40 km/hr.
S Distance between bus stop m
n Number of intersections junction
H Average service rate of the road 47 veh/min
A Average arrival rate of the road 34 veh/min

From Table 1, parameters are calculated in units of minutes.

3. Bus Routes

Route and bus stop design in 6 routes to cover and respond to usage within the university. The
path in each path is divided according to color in Figure 2. The design of the stops affects the
delay of the bus [6].

&~ Domitory § 4-5-6
Domnitory S 13A Domitory § 2,14
Domitory S 13B
== SUT Sport&Health Center

= New Smdent Affairs Bulding

Domitory § 7-8,11-22
Canteen

7-11

Dormitory § 16,18 [ 1 Technopolis

Surawiwat school

Old Student Affairs Bulding SUTH2

Domitory S 15
B2
Gate 1 Market SUTHI
Liberyl Dormitory $17
Libery2
Surawiwat school
Fl1-24
F3-56 Surassmmanakhan

F 9:10.11-12

i e ®  Bus Stations

Figure 2. SUT Mass Transit routes and Bus stop in all 6 routes.

4. Results
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Figure 3. ETA in blue route. Figure 4. ETA in green route.
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From Figure 3 to Figure 8, the bar chart shows the time that buses take between the stop
and stop. From the first stop to the last stop of each route.

.
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%, % e, ",

%
o % % 2

Travel time

Figure 9. Total ETA in each route.

From Figure 9, the bar chart shows the time that buses take from the beginning to the end
of each route, which shows only the arrivals.

5. Conclusion

This article presents the simulation results of estimate time of arrival in SUT Mass Transit.
Design and set up passenger routes, including all 6 routes, to cover and meet student service
needs. Simulation results present how long the bus travels between bus stops, as well as shows
the time that bus traveled from the first stop to the last stop. Future research will use intelligent
transportation systems that will be used to build the SUT Smart Transit system for sending
data from bus to servers and focusing on the time accuracy that is expected to reach bus stops
in real-time situations. QoS in term of ETA and QoE in term of user satisfaction statistics are
investigated. Fieldwork data collection in each bus-stop will be recorded.
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Abstract

Number of road traffic accidents on campus increase due to the
increasing of personal vehicles. However, intemal public transportation
system still not meet students' traveling needs. The development of
internal public transportation system according to student’s needs is
main factor. This article presents a model of estimated time of arrival
for public mass transit using intelligent transportation system. The
simulation results of each route indicate estimated time of arrival at the
each bus stop. Then, estimated time of arrival are used for bus schedule
timetable developing. Also, reliability of bus scheduling timetable is the
main goal for users’ time management. The useful of public

transportation reduces road accidents on campus in near future.

Keywords:  Intelligent transport system (ITS). Estimate Time of

Arrival (ETA)

1. wmih
szvvudaasy dhaladeiidiiydonisdisasiaves

t e

Wszyins luyuruiiosiivinalug Himomdszansidudmou
Ay 1o ' Aoy ¥ a 3
win mngyui Lifiszuvvud anaruiia dwwanszauldiiansly
R @ S
snvmuzauduiusounn Faiu Tonranisiiagidmguu
i
AuLYRRTUTILA[1-2] wiAndoma TuTadgsuid iy
o 8 e plid v s 4 y
wnalvay Aseguuiiuiingl 7,000 15 finquoinisinszaedinm
A 4, A ' - "o .
flufiang Faudazemsiiszezrndunoaunis Tasmwizngy
o . 9 ' 2
o msneNnindnET naz nguemsiinGoumsaeu egialsn
a1 wudninanma ng IFoummugauddmsumaauna
' o o A a Y ' o
nInnguerntsnerinindny eduma dinguermsinision
4 , day o oy, P
msdeu iieadsszuuvud waui uinsds hinouTandanu
Aosmsvenininy umaasnd nimamnumnmuzdiuyanalu
L w 2 ¢ 3 ;
wnidnoideTaammzsainsumouds uiusnumiuesiann
a we < & A L EAEY 4
nazmainagiamaiaufiageiuam ludodagui 1
srupuudsaiorinnimaTuTadmsdomsaiolmimn
By NP L v Sy
Wszgnaldmuszuvvudadn orfiumsdatoyaningilnsaidrama
Tldasa uagansnhldasa uiensa lldudines ierinia
2 4
ﬂ11uﬁ1u1§ﬂ1lﬂﬁﬂ1sﬂmi]iﬂuﬂuuﬁfI'I'N l"luﬂ']1uﬂﬁﬂﬂﬂullﬂz
Snenwaradnuiuyudlasaamsneaduoun msdadoyann
T L g N U
Minlddudnne samnsahdoyadinanmdanszeznans
4 o vy
widathesomd e Wl msauisonaumumsiduniald dud
fumsiinaTuTadnsdomisin 46, LTE i ldiiusz@ngam
vouszuuvudaudn1d
szeznam I lumsdumannthedetheihilioddnlums
4 . g
Wmranamadusn denansudahevesnvudaasu
- a ;A oA - ¥ v A E
naznamsmiaheiinnuihidens 1wagadaulhidenldusng
YudININBU[3] C'ﬁa;j'nuﬁn:h’fu"imsmiwﬁan:mmsnu?mmm

i A C - , 2
Al lums@una 8 dedaniuunlduinswudiaissuzwez iy

GN-9

591 @




92

GN-9

- 592

msUs:gudmmsnudAanssuluih ASIA ca

S nunsifaueumuzdiudiaaas Suwnisesns
a o) a
uazmsiingiAmgeINMsesnsnazanainim lUdse
I W
nsdszmnumnaifiszinds nanfenarildidunininga
A Ak ey M P
wite Tdnganiladednnaldnnns e na szezma nazdnsiia
& . ” CH5 - "
WABYeITIEA NAIMTNTIVessa lasansiuiuegiunaedede
AugnINeINA QiAg A2MNEEAYeINT93195 S1uaud Tams
& Y a ) - <
aaq Fadanalimaniuanlunsindthoyaveanmsianai
fmual3vessnlavais(4 - 6] nanndafianudmdyaeniiniugu
szuumsdusalaoans wazidludesuiudonis1duinisves
3 & o = o a o a
Hlaves Foilidasnuwuiosunaluiiadsedriulduay

a ; Ve 4
@enlFusmsvudanaruunums ¥z aud iy

soadnnunTImIfagiAme nfiuuioull 2560-2562

100
Pk ¢
40
20
0
un aw e e wa Gs | aa aa | oo Aa el | Be
—2560| 72 1 19 2 20 31 10 36 38 52 21 7
—2561 54 70 21 40 41 47 21 k3 50 83 39 80

—2s62( 109 115 | 42 57| 39 71 63 | 126 | 104
7l 1 afdAnmdngiAmgmelwminendomn Ty Tadgauts
s wpuna G ugunm s inandomaTuTadgauii nag aszinu

fimnguanzindnuumiiinndoma TuTadgsui
da vvo o =
1]11?1'!11.1“il\i‘lﬂ‘u'llﬁui]ll‘lJlli]'lﬁENﬂ'Iiljizll]mn'lini\'lﬂ'lsﬂ\1
4 o o
‘111€|qﬂilﬂﬂ ’H»ﬂuﬂ1591ﬁﬂiE3ﬂ1“uﬂlﬁ’u'ﬂ“’ﬂﬂi7ﬂiﬂﬂﬂ77 Arua
ﬂ'llli]ﬂilaﬂﬂull%’“ﬂ“ 1AazAUINNAINTAUNVBITLUVIUAS
a o & a 2 ] PN

H'JﬁiﬂlﬂWULlullﬁ'nﬂU1ﬁU"]Niuﬂ'ﬁmu'I'INuuﬁﬂ‘]'lllﬁT’l’hﬁlﬂﬁiﬂﬂ
MINTIAWY

2. dumamsiause

Dommitory S 456
Domitory $ 214
Domnitory 1

SUT SporticHenlth Ceater
New Stadent Affairs Bulding

11

hinopolis
Dormitory 16,18 2

Surawivat schoal

Donmitory 15 =) OM Stodent Affaes Bubding SUTH2
B
Gate 1 Masket sUTHI
Liberyl Dormtory $17
Surawiwat school
Surassemanakian
Cegtinl
Y o Bus Starions

Ui 2 uamadumamsdusauazihoyasamis 6 duma

BG - Q0 NaAU BEDO UHINENAELIUISFAIS

i 2
g2 mseenuuuiduma uazniseonuuuthegaeais 6
a0 koo . Y
idunnvesmsi@usoiie iaseunquuazasuauesdensldam
a o ' ' &
meluuiiinerdy dumaluidazidumaszntaenamd gl Fa
miseenuuutheyaseainadenIuaiveesn lasais[7]
3. gduumsdszananm
3.1 szaznmlumsduma
- ) = ¥ -
szoznanlums@unifeszeznais lnsmsldnandume
S jea = & 4 g o o =
nnyaniis ldgadndnganiladsmmiidandovesdase Fa

annsodaaldnn (1)

| »

D= o)

v

Distance between bus stop
L S — 2)
Average speed of bus
2
mfmamszezmaiuzdou laomisuagainauy
GPS[8]

32 anmaihannmsanmesas

da

mavinsianta dulioddgiiinade nadsznumsnia
o a A
vossnTavas lundazyasen Taoldnissadnun mmi e 114
aAnlsznunisilndifeaiiqa(o] Taelinammuie sasnisude
" —— oy o -
amsliuims/geanams Ui mavesmafior Feamsuidesy
gnimualagnszuiunmsihsswaznarlunms Wuinsawiinig
8 _ o - s dw v a .

wanunuue g TnuwFea Tasidasinms Iiuinsdeannnd
danmands aunsad o ldon @)

1

D =n (3)
T
2 4 ¥ = o
nmmwuﬁmﬂhmumqmmﬂmn:m‘m‘u 4)
D ~ De D @
Distance between bus stop 1
Dot = = +n ®
Average speed of bus M2
A13197 | T IueAdA Parameter 714 Tun 131004
Parameters Mean Value Unit
v Average speed of bus 40 | Alowasdedalua
s Distance between bus stop was
n number of intersections wen
u Average service rate of the road 47 AudAo i
2 Average arrival rate of the road 34 Ao

MAA3 R 1R aATn s 19 umsd e mslszna
Msnantsudifiose lnsasdeezuaninavesnsAmIn
izuznnuﬁunnnﬂuuuuqmaﬂﬁ’qQﬂnmuamnﬂﬂﬁ"ﬁlﬁumwmsn
Tavansia 6 mw

msUszguammsmidranssulwih ASIA €01 | BG - 0 na1Ay BEDO UHIINENALUISFIIS




93

nca

msUs=auinmsmidaanssuluih

Thugavenil 1 Theyaenii 2
0 ol 0
; 7 s
Twynseaiiz Thwynvonil 3

¥unaiiz

thuyasenil 3

¥anas
thegaveail s
Fanmit4 < \)
e SR

7t 3 uaasieivesiasnawdumennthedathe

4 HaNINABWMUUITEZIAINTINDG

Green line

ETA (min)

Time between bus stop
30 4 immanmitEidumasswhathodsthova s

gt 4 e 304 9 Whumugiutanaasliiiudesaien
Tavaslfnandumassnatheithe dudthousnauaths
gameveandaziduma

g 10 dhasnigiiniaaaanaiisn Tasms 19nanauma
anoanudumemsAusnve udazd s TRl
mwzan'll

Purple line

ETA (min)

Time between bus stop

& ca v . = o
21]" 5 uanaA T 1418 H'I43ZHTlH,[wﬂiﬂ'luﬂmiﬁ'lﬂﬂu’n

msUs:guamnmsmidaanssululih ASIA €a | bE - ao na1Au BED

G -

Q10 na1AU BEDO UMINENALUISFIS

ETA (min)

ETA (min)

ETA (min)

Orange line

Time between bus stop

71 6 namanati 1iAumasznhathedathovesmoidn

Blue Line

Time between bus stop

31 7urmanailddumesznhethef ahovesmeiinGu

Yellow line

Time between bus stop

i 8 uamanari A szniihedathovesmeimdos

Redline

Thme between bus stap.

Ui o namanarilfidumeszninihedathovesmofiuas

593 (—

1 U3Ng




94

msUs:guanmsnadaanssuluih

B
£

-0
E

s

0

@ 2, % 4, e
%, %, % %y Vé,‘ 3
% %0 % t %,
Travel time
Uit 10 nermanamimuaii 1 dRumavesia 6 iduma

agl

v
u‘nﬂﬂnﬁuﬂmNanﬁihammms:uznamwmﬁw_anaaum

mslifimasaTasmsmeluumineds mssenuuuiazimua

y a - - y & 3,
WWUNNMTIANI laoas i'mmﬂwqmaﬂmumum 6 lHTUN

A _q v g ¥ 3 o Co]
11«ﬂ1nﬂimmqmm:ﬂauhmmammﬂmmihmmﬂmunﬁnm

wazuanIM MmN szeznamsn lavas 1dnaudumasznindhe

sathe saudwaninarisa@uniannihousniahegaie &

mdveluemaavziing sz uvudedinies i lignisaie

szuu SUT Smart Transit lumsdsdoyasindase lldudines

4 o a a .
edrunaImadusasunani Iiszuuvudaularuves

a o o o e ‘e
um'mtnatmluimm'uuﬂmnmamm:ljuﬁuﬂmmmuuwmmi

Wszinumanannnaihevesialagens

Y a
19Na15919949

(1]

[2]

(3]

GN-9

) 594

Ding, Ranran, and Qing-An Zeng. "A clustering-based multi-
channel vehicle-to-vehicle (V2V) communication system." 2009
First International Conference on Ubiquitous and Future
Networks. IEEE. 2009.

Chen, Tzu-Ying, and Rong-Chang Jou. "Using HLM to
investigate the relationship between traffic accident risk of private
vehicles and public transportation." Transportation Research Part
At Policy and Practice 119 (2019): 148-161.

Lam, Chan-Tong, Benjamin Ng, and Su Hou Lcong. "Prediction
of Bus Arrival Time Using Real-Time on-Line Bus Locations."
2019 IEEE 19th International Conference on Communication
Technology (ICCT). IEEE, 2019.

Jithendra. H. K and Naga Ravi Kanth Devarapalli “Predicting Bus
Arrival Time based on Traffic Modelling and Real-time Delay”,
Vol. 4 Issue 06, June-2015

Chen, Chen, and  Chih-Yu Wen.

Ying-Chih, = Ping-Yen

"Distributed bus information management for mobile weather

J331MSNJ

[6]

[9]

anssuluih ASIN €01 | BE - 0o a1 BEDA UH3NEN

010 Qa1AU BEDO URBNENFLIUISAIS

monitoring." 2017 15th International Conference on ITS
Telecommunications (ITST). IEEE, 2017.

Billones, Robert Kerwin C., et al. "Vision-Based Passenger
Activity Analysis System in Public Transport and Bus Stop
Areas." 2018 IEEE 10th International Conference on Humanoid,
Nanotechnology, Information Technology. Communication and
Control, Environment and Management (HNICEM). IEEE.

Huo, Yueying, et al. "Modelling bus delay at bus stop." Transport
33.1(2018): 12-21.

d

Yang, Daigin, et al. "A gps ange based p

distance mea hnique." 2012 IEEE 75th
Vehicular Technology Conference (VTC Spring). IEEE, 2012.
Zaghal, Raid, Khalid Thabatah, and Saeed Salah. "Towards a

smart intersection using traffic load balancing algorithm." 2017

Computing Conference. IEEL, 2017.

e Geagsd dudamsAni
FranTsumaaifudiagvinanssu
Tnsawwiny ninuninndomaTuTad
S d 4
AIuTs Sandauanadu el na.2s60
agiiumdsdnuluszanliygin i
RU G A e UKt
ur1Imeauma lu laegiuis a1
anssuTnsauiay anddofiauleilu
QUAREINUTSVVYUAISINT UL Smart
Transit
o7 o
HALATIATHI NG QR 180 duFamsdnm
szauiyaa3 Tnwn ana1vin
AranssyInsauuiny dnindy
p . P
Amanssumans uniIneaomaTuTad
D i ;
g3u1s sasenaule szrunvuds
o o A
89n30z Smart Transit N30 a5 15a10
AMFUTOOUA 10T MTQUATLUVATI

uaz¥Auat

JUISFIJS




Uz Indvay

A v

o I A d a { a @
WU (503750 INADTUN 1 WeeAdnieu Wnsdns 1y 2538 duSensinya

d o o

seAuITOUAnEITN 6 91NYITITUNNNY SanTauasvdun uazduSmsany S unnes
auINImnssyInsanman duininimnssumans uminodomna Tuladgsuis
¥ 1 a a = a a
nmiudneiae lulSyyr In avdndanssu Insanuiauuazasuniaes uni3nods
malTuladgsuis
U =2 Y o & . a
syvandnu laduausunand sl szyu luaiulszguuru191@ The SUT
International Virtual Conference on Science and Technology (IVCST 2020) & ¥¥13M8189
maTuladgsuis 39 IAUATIIBENT TUN 28 TINIAY W.A. 2563
ﬂ”liﬂi:‘ljll‘ﬂN"BWWﬂTSSzﬁ"U%’laiu\ﬂu The 43" Electrical Engineering Conference 30
< J d @ < J @ v a
EECON 43 o 159u51mMaduaud (aua aouusy suimes savianuglan dszmalne

Tuiu 28-30 ga1Aw 2563



	Cover
	Approved
	Abstract
	Acknowledgement
	Content
	Chapter1
	Chapter2
	Chapter3
	Chapter4
	Chapter5
	Reference
	Appendix
	Biography



