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Traffic bottlenecks
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imbalance supply and demand at intersection
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accidents

severe weather condition

road maintenance

Traffic bottlenecks (contôd)

[1] H. Qi, M. Chen,and D. Wang, "Recurrentand non-recurrentbottleneckanalysisbasedon traffic state

rankdistribution,"TransportmetricaB: TransportDynamics,pp. 1-20, 2017.

Normal traffic bottlenecks[1] Unforeseentraffic bottlenecks
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Recurrent congestion
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×Stop and go traffic pattern

daily in morning and evening

rush hours

e.g. from school buses and

parent vehicles to drive their

children to-and-from schools

×Disorder normal traffic flows and reduceroad capacity

×Spread negative impacts to neighbouring upstream and 

downstream links

×Reduce traffic flow efficiency in complex urban road network

×Lead to formation of congestion gridlock

Non-recurrent congestion

×Unforeseen, unexpected events

e.g. bad weather, vehicle collision
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Upstream-downstream congestion propagation

[10] C. F. Daganzo, "Urban gridlock: Macroscopicmodeling and mitigation approaches,"Transportation

ResearchPartB: Methodological,vol. 41, no. 1, pp. 49-62, 2007.

Propagation

of bottlenecks

can lead to a

large-scale

urban

network

gridlock [10]
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Objective

×To detect recurrent and non-recurrent cases

basedgridlock with upstream~ downstream

nearby detectorsat every intersection in the

loop by using different combinations of

traffic jam length and mean speed

conditionsduring the greentime
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Literature review on recurrent and non-recurrent 

congestion

× Analysis congestionbottleneck core link and its neighbouring

links by clustering links basedon link speedranks [1]

× Regression model for urban traffic networks by using the

combinations of traffic indicators like link traffic flows, link

lengthsand signal phasecycletime [2]

× Non-recurrent congestion detection method with spatio-

temporal clustering on high link journey time [3]
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[1] H. Qi, M. Chen,andD. Wang,"Recurrentandnon-recurrentbottleneckanalysisbasedon traffic staterankdistribution,"

TransportmetricaB: TransportDynamics,pp. 1-20, 2017.

[2] F. AhmedandY. E. Hawas, "A threshold-basedreal-time incidentdetectionsystemfor urbantraffic networks," vol. 48,

pp. 1713-1722, Elsevier,2012.

[3] B. Anbaroglu, B. Heydecker, andT. Cheng,"Spatio-temporalclusteringfor non-recurrenttraffic congestiondetectionon

urbanroadnetworks,"TransportationResearchPartC: EmergingTechnologies, vol. 48, pp. 47-65, 2014.
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× Percentile and space-time scan statistics for non-recurrent

incident detectionwith link journey time lognormal distribution

[4]

× Travel demand effects on non-recurrent incident detection

methodsby using estimatedlink journey time [5]

× Data mining approach to define traffic volume parameters and

analyzeimpact duration with time and seasonfeatures[6]
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[4] B. Anbaroglu, T. Cheng,and B. Heydecker, "Non-recurrenttraffic congestiondetectionon heterogeneousurbanroad

networks,"TransportmetricaA: TransportScience,vol. 11, no. 9, pp. 754-771,2015.

[5] B. Anbaroglu, B. Heydecker, andT. Cheng,"How traveldemandaffectsdetectionof non-recurrenttraffic congestionon

urbanroadnetworks,"in XXIII ISPRSCongress,CommissionII, vol. 41, pp. 159-164, CopernicusGesellschaftMBH, 2016.

[6] C. Sun,J. Hao, X. Pei,Z. Zhang,andY. Zhang,"A data-driven approachfor durationevaluationof accidentimpactson

urbanintersectiontraffic flow," in Intelligent TransportationSystems(ITSC), 2016IEEE 19th InternationalConferenceon,

pp. 1354-1359, IEEE,2016.

Literature review on recurrent and non-recurrent 

congestion (contôd)
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×An automatic traffic incident detection and locating

method on urban road segmentin consideration of lane-

changingcharacteristics[7]
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[7] J. Ren, Y. Chen, L. Xin, J. Shi, and H. Mahama, "Detecting and locating of tracincidents in a road segment based on 

lane-changing characteristics," TransportmetricaA: transport science, vol. 13, no. 10, pp. 853-873, 2017.

Literature review on recurrent and non-recurrent 

congestion (contôd)
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Bangkok (Thailand)

×TomTom Traffic Index (Aug, 2016)

×Bangkok is the most congested city in Asia 

×2nd most congested city globally

×Extra travel time 64 min per day

×Workers based outside the city drive to and from work 

with different vehicle types (cars, bus, motorbikes)

×Rush hoursfrom 6:00 to 9:00 in morning and 3:00 to 

7:00 in evening
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SathornArea

×Densely populated part of city

×Link between residential area and business area

×150,000 vehicles ~ every weekday

×55,000 traveling vehicles ~ morning/evening rush hours

×Spillover effect on nearby streets and surrounding areas
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Chula-Sathorn SUMO Simulator ( Chula-

SSS)
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[8] C. Aswakul, S. Watarakitpaisarn, P. Komolkiti, C. Krisanachantara, andK. Techakittiroj, "Chula-

sss: Developmentalframeworkfor signalactuatedlogicsonsumoplatformin over-saturatedsathorn

roadnetworkscenario,"in SUMO2018- SimulatingAutonomousandIntermodalTransportSystems,

vol. 2 of EPiCSeriesin Engineering,pp. 67-81, EasyChair, 2018.

× Chulalongkorn University's

Sathorn Model project 

× Calibrated datasetscover 

morning and evening rush-

hour periods with over 

55,000 simulated vehicles

× 2375intersection nodes

× 4517edges with left -

handed driving

× 10signalized intersections 
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Critical region in simulated Sathorn road network
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[9] M. Behrisch, L. Bieker, J. Erdmann,andD. Krajzewicz, "Sumo- simulationof urbanmobility," in

TheThird InternationalConferenceonAdvancesin SystemSimulation(SIMUL 2011), Barcelona,

Spain, vol. 42, 2011.

×Sathorn critical 

region with 5 

intersections

×Accumulate 

summed data 

during 

simulation time 

~ traffic flow, 

mean speed, 

jam length

from lane area 

detectors [9] in 

the whole loop  
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Calibrated Chula-SSS loop-based fundamental diagrams
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Recurrent-case with two extra routes
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