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Abstract

Due to an increasing use of vehicles in major cities in Thailand and around the world, traffic
congestion problems are increasing. In particular, traffic at the intersection nearby the urban community
and educational institutions is congested by a number of commuters and passengers during the peak time,
which causes the problem with flow management. Proper management and analysis of red lights at the
intersection also affects the flow of vehicles. In this research, we aim to evaluate traffic problems at the
intersection using the agent-based simulation software called AnylLogic. The case study is conducted at
the main entrance in front of Ubonratchathani University. Initially, average data are collected during the
peak hour in the morning (8:00-10:00), the afternoon (11:00-13:00), and the evening (16:00-18:00). Then,
the designed experiments are conducted to test various hypothesized scenarios that affect traffic
congestion in terms of the average time spent in the system, the average speed of the vehicles, and the
average number of car stops. In particular, two designed experiments are conducted as follows: 1) the
experiment to assess the best condition of the traffic light setting, in which the timing of traffic light in each
direction is varied for each traffic direction; and 2) the experiment to test how reduced traffic lanes affect
the travel time for commuters in the system. The analyzed results show that the best condition for the
traffic light yields the average time of 189.53 seconds/car, the average speed of 11.48 kilometers per hour,
and the average number of stops at 2.48 times/car. In addition, reduced traffic lanes in the main roads can
affect the time spent in the system up to around 65%. It is expected that results from this study can be

further applied and extended to other situations for effective traffic management.
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71 0.05 fakandbun15199 5
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@

ANTNT 5 LARINANITIATIZAAURUTUTIY (ANOVA)

Source SS DF MS P-value
ranadslussuy

B/W Grs 390169 1 390169 | 0.006
W/I Grs 324751 | 10 | 32475

Total 714920 | 11
Ausuadeluszuy

B/W Grs 17.64 1 17.64 | 0.008
W/I Grs 16.75 10 | 167

Total 34.39 11

sovgaiaaeluszuy

B/W Grs 39.49 1 39.49 | 0.001
W/I Grs 22.24 10 |224

Total 61.73 11

gl U9 8 atull 2 (@guieu - Suneu 2563)

\ f\\ p 0
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P

50 /
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ou
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400\
=

|

00:00:00

=V ¥ \’v" Ao ApAA W\,—M"\/\J\m’\f

00:08:20 00:16:40 00:25:00 00:33:20 00:41:40 00:50:00 00:58:20

@ Average speed, km/h

.y

25 \/

v
o

Jupauneun Wumsiesgimatsyeziiaives
Tyanlnasasiadign (Optimization) Insfiansan
Anaderesszeznatluszuy Tnevhnsieszina 100
59U (terations) Aaelusunsy Anylogic %nwudwgmwu
3383nmmﬁ?@ﬁﬁmmmlﬂmmﬁmmzauﬁqmﬁa
(R1) Lﬁumum‘uqm—qﬁwﬁwswﬁ' 25 3un9; (R2)
Rt U-nTeand 60 3 (R3) duvnaann
‘Ui%@jd‘ 14 10 3undi; (Ra) Lé’umammﬁzaﬁ 27 10
Funf; way (R5) duMIeaInneRnAasei 15 Jundl
AIUEIAU LABLAAIHANS run TUTLATUAINNITYIN
Optimization @115 U128 svo33a1lusEUY A
AISade LLazf\i’wmumgaﬁimqmaﬁ'ﬂ Tuunas
2291781 Iugﬂﬁ' 7 LAZUEAINANITILATIZ NIV
Optimization lugufl 8 dmuinAededifiigavesan

'
|l

lusguvegl 189.53 Funil/fu Armnuiiedeeyi

11.48 Alawns/Alue wazduiuaTansaveaRieagi

2.48 ASY/AU ANUAIAU

0
00:00:00 00:08:20 00:16:40

@ stops count per car

00 25'00®00.1320 00:41:40 00:50:00 00:58:20

JUN 7 wanena’In Optimization Tuuaazyanian n)

ARdgraIalusEUY ) AMUSIRde Lay A) MU

ATINSINEALREEY

Best
Iterations completed:

Objective: |,

189.53

Parameters Copy best
R1 25
R2 60
R3 10
R4 10

RS 15

1,400

1,200

1,000

. _\ih
200

100

500 0 s00 1000 1500

wmluTIUIuTE 189.53

speed 11.48

stop 2.48
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4.2 NaNFIATIZHNITANTIUIUYDINNITITIVS

Tuduneusont Wun1siwsginansznuan
AsansIILYeIMIINITsIasILiiaulvlunnseil 3
(513-515) dedanaliinnuquaznissosdusnoudls
Uogas IWEII%EULLUUWWW%M’I‘UaﬂﬁiyiyﬂmVLW%ﬂﬁ]iéhEJ
Heulviiatigaluideiiudy uagvinmadaadug dmiu
wuuSaesiinannduludnvasiy Tnenansiasize
szozhattuszuulnendsdiefinsanduiusafivdinm
Tuszuuwindu uandlumsnedl 6 dauansguuuunisan
LAULAZHAAUNUILUUYBITAINNT run §IUSU S13

514 way 515 Tugud 9

A157199 6 LERIARALSTEZLIATlUSTUUIINNSUSUAR

UL Qurr/Aw)

suuuy Taqdu | S13 S14 S15
1A1LRAY 189.53 | 221.74 | 239.24 | 313.07
% andidia : 16.99% | 26.22% | 65.18%

U7 9 uanIn1siAsIEinIsanYemedmiu n) S13

LUUaANTNY0INIe 2) S14 LUUaAnilNtoInIe uaz A)

S15 LUURAEDIYDINNY

@®|
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Wil nan1siwssiuandifiuindlowssuiiiou
A5USUAAYD I ML EUNIRENTENINUEUNI931NTY
Fr1uluiargau (S13) wastdunisarninygauluaniu
F159U (514) ud2 wudrmnsndudesriinisannis
2D NUINNITANTBINIMULEUN D UNBINTUY
F1510lUiavg A (S13) azdenansznuiifosninile
Weuiunisandessluduninindunenggaulin
3ug1U (514) Tneszeznain1sdyasinewad oflui
wnd uain S13 Aadu 16.99% aqu S14 ALy
26.22% UBNINT NUIIN1TANY DI 3809 4015
AUNNG (S15) A AINANTENUABTEHLLIATUNITIAENG

AinunTUAATY 65.18% sud1ay
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'
v v v oA
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v o
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903) UAZIAUN1TDY (MIAUNIINUARZUSEYN 19BN
YDIWIINYIRY LAZIINNNNONNADT)
1AgNan1INAaD9I91NN15US USEUELIa1U
foyaadlnasias LLaﬂﬂﬁLﬁudwmi&?ﬁwsnmé’@yzym
IwsheReulviiAnanfoidunanvenu-13udisud 25
Fundl uman3udisu-negauil 60 3undl éuma
mnﬂiz@maaaﬂﬂ' 19 10 Sundl \dun1931nUsen
yseendt 2 1 10 3ufl wazldunaannenniasedt 15
i auansu lesdsralisseziatlunisidunisly
svvulneiadedfian uonanduanisdiassnisan
SIUIUTDINNNITITINTNINEUNNNITITINITNEN Ll
AAs1eiNansENUaINNITaauud fineatdyasi
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M3udrsluinvgauazdananssvuiitesniinisan
Faamdludumeainginewvganluansutisu
uiitaauiwanisidedildanauided
annsaldvenenaiiensianisesasesadussuy
Ialuanunisalduq sold shad fentewesnuisely
auARELAMANEFULUU [WUNTIATIENIT TR

ada

dasiiun msiunsitesgilunstfainisuesanse

Wasuaullunvesiidyes viemsideuseidumenis
Aumefisntu Lﬁa@jmaﬂiwuﬁawﬁmﬁuﬁidﬂ %39
NMTATIYlAgRTUMENAUTULUUY T LAE V88N
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A199 lwumsldsvuuunmsudsiumunsiisalussuy
93133 (Vehicle activated signal control) waz3uuuu
11508 BUAINUS 11 095195WUUUSURD (Adaptive
signal control) Liudu Tage1asinnsiAsiginisdn
ﬁwmwmlﬂuwﬁamw%mmaﬁm (Semi Actuated
Signal Control) ‘vﬁaLLuuﬂ%mmaswaLﬁugmwu (Fully

Actuated Signal Control) Tuewanlanely

6. LONEITO19D4

[1] dolwa, “Jaywinisasiasiuniiiomansy,”

leeulawl]. uwasiian: http//nidapollnida.ac.thy/.

'
o A

(UMD 1 Aueeu 2561].

o

[2] aign3y wWhduws, “nseenveadyninisesas

Andplungavmunues,” [eaulai]. wiaaniun:

https://www.bangkokbiznews.conm/. (U

25 NUAUS 2562].

[3] G. Duranton and M. A. Turner, “The
fundamental law of road congestion: Evidence
from US cities,” American Economic Review.,
vol. 101, no. 2, pp. 2616-2652, 2011.

[4] L. Zhao, Y. C. Lai, K. Park, and N. Ye, “Onset of
traffic congestion in complex networks,”

Physical Review E., vol. 71, no. 2, pp. 1-8, 2005.



http://nidapoll.nida.ac.th/

NyansinensiTedntiunu U1 8 atun 2 @guieu - Sunau 2563)

[5] K. Pyzyk, “Gridlock woes: Traffic congestion by
the numbers,” [Online]. Available:

https.//www.smartcitiesdive.com/news/eridlock

-woes-traffic-congestion-by-the-

numbers/519959/. [Accessed 25 February 2019].

[6] N. Mueller, D. Rojas-Rueda, M. Salmon, D.
Martinez, A. Ambros, C. Brand, and T. Gotschi,
“Health impact assessment of cycling network
expansions in European cities,” Preventive
Medicine., vol. 109, pp. 62-70, 2018.

[7] A. Poolsawat, K. S. N. Ayutaya, and W. Pattara-
Atikom, “Impact of intelligent traffic
information system on congestion saving in
Bangkok,” in 2009 9th International
Conference on Intelligent Transport Systems
Telecommunications, Lille, 2009.

[8] K. Limapornwanitch, C. M. Montalbo Jr, K.
Hokao, and A. Fukuda, “The implementation
of traffic impact assessment in Southeast Asian
cities: case studies of Thailand and the
Philippines,” Journal of the Eastern Asia
Society for Transportation Studies., vol. 6, pp.
4208-4223, 2005.

[9] AnyLogic, [Online]. Available:

https://www.anylogic.com/. [Accessed 25

February 2019].

[10] C. Macal and M. North, “Introductory tutorial:
Agent-based modeling and simulation,” in
Proceedings of the Winter Simulation
Conference, Savannah, 2014.

[11] P. Good and P. Perkins, “Simulation Software:
Anylogic and Vensim,” 2019

[12] C. D. Pegden, “Advanced tutorial: overview of
simulation world views,” in Proceedings of the
Winter Simulation Conference, Baltimore,

2010.

[13] K. Ransikarbum, N. Kim, S. Ha, R. A. Wysk, and
L. Rothrock, “A highway-driving system design
viewpoint using an agent-based modeling of an
affordance-based finite state automata,” /EEE
Access., vol. 6, pp. 2193-2205, 2017.

[14] G. Merkuryeva and V. Bolshakovs, “Vehicle
schedule simulation with AnylLogic,” in 2010
12th International Conference on Computer
Modelling and Simulation, Brisbane, 2010.

[15] J. Joo, N. Kim, R. A. Wysk, R. A,, L. Rothrock, Y.
J. Son, Y. G. Oh, and S. Lee, “Agent-based
simulation of affordance-based human
behaviors in emergency evacuation,”
Simulation Modelling Practice and Theory.,
vol. 32, pp. 99-115, 2013.

[16] X. Wang, S. Chen, Y. Zhou, H. Peng, and Y.
Cui, “Simulation on passenger evacuation
under fire emergency in Metro station,” in
2013 IEEE International Conference on
Intelligent Rail Transportation Proceedings,
Beijing, 2013.

[17] J. Kim, K. Ransikarbum, N. Kim, and E. Paik,
“Agent-based simulation modeling of low
fertility trap hypothesis,” in Proceedings of the
2016 ACM SIGSIM Conference on Principles of
Advanced Discrete Simulation, Banff, 2016.

[18] N. Zhao and S. An, “Collaborative
management of complex major construction
projects: anylogic-based simulation modelling,”
Discrete Dynamics in Nature and Society., 2016.

[19] uAs lvenaddnen Useny etiuie dne Juryey,
“myinseiauavesdyulnesas Tnens
4189300 NSUANIUMINGIEEI1UAY)
Weese,” 175971530 5Azmeluladenarvnssy
UNIINIAETI9A0A 1N, U1 10, atiudl 1,

Uu. 63-74, 2560.



https://www.smartcitiesdive.com/news/gridlock-woes-traffic-congestion-by-the-numbers/519959/
https://www.smartcitiesdive.com/news/gridlock-woes-traffic-congestion-by-the-numbers/519959/
https://www.smartcitiesdive.com/news/gridlock-woes-traffic-congestion-by-the-numbers/519959/
https://www.anylogic.com/

NyansinensiTedntiunu U1 8 atun 2 @guieu - Sunau 2563)

[20] ndau Fadnssny wazimun Junglans,
“RUUTIADIMNADUTAAD TLUURIVIUAINTU
AATILANTIUNUBNENINARNEUNE Y
NINANWIIANSIZEY,” 279575391 TUAY
winlulad unrinendesssumans., 7 28, atiufl
10, 2563.

[21] Y. Carson and A. Maria, “Simulation
optimization: methods and applications,” in
Proceedings of the 29th Conference on Winter
Simulation, Atlanta, 1997.

[22] J. April, F. Glover, J. P. Kelly, and M. Laguna,
“Practical introduction to simulation
optimization,” in Proceedings of the 35th
Conference on Winter Simulation: Driving
Innovation, New Orleans, 2003.

[23] A. T. Crooks and A. J. Heppenstall,
“Introduction to agent-based modelling,”
Agent-based Models of Geographical Systems,
pp. 85-105, 2012.

[24] K. Ransikarbum, “A procedural validation for
Affordance-based Finite State Automata (FSA)
in Human-involved Complex Systems,” Master
Thesis, Penn State University, 2009.

[25] K. Ransikarbum, N. Kim, R. A. Wysk, and L.
Rothrock, “Validation of affordance-based
finite state automata modeling,” in /IE Annual
Conference, Miami, 2009.

[26] A. M. Law, “How to build valid and credible

»

simulation models,” in Winter Simulation
Conference, Miami, 2008.

[27] R. G. Sargent and O. Balci, “History of
verification and validation of simulation
models,” in Proceedings of the 2017 Winter
Simulation Conference, Las Vegas, 2017.

[28] G. S. Fishman, “Discrete-event simulation:

modeling, programming, and analysis,”

Springer Science & Business Media, 2013.

[29] ndey SedinsIny, LenansUTENIUNNTHRUIY Six
Sigma for Engineering, 2562.

[30] H. Y. Kim, “Analysis of variance (ANOVA)
comparing means of more than two groups,”
Restorative Dentistry & Endodontics., vol. 39,
no. 1, pp. 74-77, 2014.

[31] A. Tan, R. Bowden, and Y. Zhang, “Virtual
simulation of statewide intermodal freight
traffic,” Transportation Research Record.,
vol. 1873, no. 1, pp. 53-63, 2004.

[32] X. Li, A. J. Khattak, and A. G. Kohls, “Signal
phase timing impact on traffic delay and
queue length-an intersection case study,” in
2016 Winter Simulation Conference (WSC),
Arlington, 2016.

[33] W. Burghout and J. Wahlstedt, “Hybrid traffic
simulation with adaptive signal control,”
Transportation Research Record., vol. 1999,
no. 1, pp. 191-197, 2007.

[34] US Department of Transportation, “Signal
Timing,” [Online]. Available:
https://ops.thwa.dot.gov/. [Accessed 25 February
20191.

[35] P. Hidas, “Modelling lane changing and
merging in microscopic traffic simulation,”
Transportation Research Part C: Emerging
Technologies., vol. 10, no. 5-6, pp. 351-371,
2002.

[36] US Department of Transport, Traffic Detection
Handbook, 3rd Edition Volume I, US
Department of Transport, Publication No.
FHWA-HRT-06-108, 2006.

[37] M. Lodes and R. F. Benekohal, “Safety
benefits of implementing adaptive signal
control technology: Survey result,” Illinois

Center for Transportation, Illinois, 2013.




NyansinensiTedntiunu U1 8 atun 2 @guieu - Sunau 2563)

[38] $gwa Juuniug, “n1sussendldssuudayain
IW%iﬂﬁ]iéjﬁ]a%EJﬂU%L’JmaﬂiJLL‘EJﬂU‘lJM’N‘Mﬂ’Nﬁ’]‘EJ%éjﬂ
fiftlymanasliadnane | nsdfnwanuuen
Usen 1 umivendemaluladasuns,” s180uns

3 unInesewalulaggsuns, 2557.

[39] R. P. Roess, E. S. Prassas, and W. R. McShane,
3rd ed., Traffic Engineering, New Jersey:
Prentice Hall, 2004.

[40] P. Jing, H. Huang, and L. Chen, “An adaptive
traffic signal control in a connected vehicle
environment: A systematic review,”
Information., vol. 8, no.3, pp. 101, 2017.

[41] P. Zhou, Z. Fang, H. Dong, J. Liu, and S. Pan,
“Data analysis with multi-objective
optimization algorithm: A study in smart traffic
signal system,” in 2017 IEEE 15th International
Conference on Software Engineering Research,
Management and Applications (SERA), London,
2017.

[42] J. Jin, X. Ma, and |. Kosonen, “A stochastic
optimization framework for road traffic
controls based on evolutionary algorithms and
traffic simulation,” Advances in Engineering
Software., vol. 114, pp. 348-360, 2017.

[43] A. Jovanovi¢, M. Nikoli¢, and D. Teodorovi¢,
“Area-wide urban traffic control: A Bee Colony
Optimization approach,” Transportation
Research Part C: Emerging Technologies.,

vol. 77, pp. 329-350, 2017.
[44] C. Wang, X. Li, X. Zhou, A. Wang, and N.

Nedjah, “Soft computing in big data intelligent
transportation systems,” Applied Soft

Computing., vol. 38, pp. 1099-1108, 2016.




