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Agenda

❑  Road Network Development in Traffic Simulation 

❑  Car Following and Lane Changing Models in 

Traffic Simulation



Objective 1: Road Network Development 

SUMO  Network Google Map



Objective 2: Car Following and Lane Changing Models

Different Vehicles



1. Road Network Development

❖ SUMO Files and Configuration

❖ Edge and Junction

❖ Element of Edge (Street including number of lanes) 

❖ Elements of Junction (including traffic light, connections, right of way)

❖ File of *.net.xml

❖ NetEdit Modules (Inspect, Target Lane, Create Sidewalk, Bus Lane, HOV lane)

❖ NetEdit Modules (Compute Junctions, Reset junction shape, Change Width )



Network

Demand

Junction, edge 
Vehicle Type and Volume

*.rou.xml

*.dat.xml

…

*.net.xml

*.sumocfg.xml

You can edit by 

❑ 1. Notepad

❑ 2. NetEdit

❑ 3. External python (traci)

Do not edit

❑ It should be automatically 

created

You can edit by 

❑ 1. Notepad

❑ 2. NetEdit

❑ 3. External python (traci)

Gui Setting

SUMO Files and Configuration

Gui

1. Road Network Development



Edge vs Junction

Edge

Edge = 

(Street including number of lanes)

Junction Junction (including traffic light, connections, right of way)

1. Road Network Development



Element of Edge (Street including number of lanes)

Edge with 3 Lanes

Select Lane
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1. Road Network Development



Elements of Junction (including traffic light, connections, right of way)

Connections Right of wayTraffic light

1. Road Network Development



https://sumo.dlr.de/docs/Networks/SUMO_Road_Networks.html

Connections between lanes

Right of way

Traffic light

Edge

Heart of SUMO (file of *.net.xml)

1. Road Network Development

https://sumo.dlr.de/docs/Networks/SUMO_Road_Networks.html
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Define Vehicle Type

1. Road Network Development



❑ Inspect is very important to edit

❑ Target lane is very important

❑ In edge mode, you can add edge (another 

lane), or create template for roads (two lanes 

highway). 

❑ In edge mode, you can also create/add 

Sidewalk, Bus Lane, HOV lane etc.
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1. Road Network Development
NetEdit Modules (Inspect, Target Lane, Create Sidewalk, Bus Lane, HOV lane)



❑ Compute Junction = F5

❑ Reset Junction Shape

❑ Change of Width:  Inspect → Target lane → 

change of width → F5

1. Road Network Development
NetEdit Modules (Compute Junctions, Reset junction shape, Change Width )
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2. Car Following and Lane Changing Models

❖ Vehicle Characteristics

❖ Car Following Model Flow Chart

❖ Vehicle Dynamics

❖ Vehicle Dynamics Parameter

❖ Perception and Decision Making Parameters

❖ Lane Changing Model Flow Chart

❖ Bicycle Dynamics Parameter

❖ Scooter Dynamics Parameter



Passenger Car, Bicycle, Scooter

Car Following Model  . Lane Changing Model  .

Longitudinal Movement Lateral Movement

Vehicle Characteristics

Car Following and Lane Changing Model

Images found: C:\Program Files (x86)\Eclipse\Sumo\doc\userdoc\images



Car Following Model Flow Chart

Reference:
Decision Making Flow in Car Following and Lane 
Changing Model, Rothery (2001)
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Vehicle Dynamics Parameter

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html
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Perception and Decision Making Parameters

Car Following Model  .

Algorithm Type 

The maximum acceleration a vehicle can apply (in m/s²)

The maximum deceleration a vehicle can apply (in m/s²).

The braking deceleration (in m/s²) of leading vehicle perceived by following vehicles 

The maximum deceleration ability of vehicles of this type in case of emergency (in m/s^2)

The driver imperfection (0 denotes perfect driving, 0.5 human like reaction,  0.7-1 
aggressive driving))

The driver's desired (minimum) time headway.

https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-
following_model_parameters

https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters


Car Following Model Equation

Reference: 
Krauß, S. (1998). Microscopic modeling of traffic flow: Investigation of collision free vehicle dynamics. https://sumo.dlr.de/pdf/KraussDiss.pdf

https://sumo.dlr.de/pdf/KraussDiss.pdf


Lane Changing Model Flow Chart

Reference:
Decision Making Flow in Car Following and Lane 
Changing Model, Rothery (2001)
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Error 
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Vehicle
 Dynamics
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Vehicle Dynamics Parameter

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html


For Complete Definition: : 
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters

The eagerness for performing strategic lane changing. Higher values result in earlier lane-changing

The willingness for performing cooperative lane changing. Lower values result in reduced cooperation

The eagerness for performing lane changing to gain speed. Higher values result in more lane-changing.

The eagerness for following the obligation to keep right. Higher values result in earlier lane-changing

Perception and Decision Making Parameters

https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#car-following_model_parameters
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Seven Steps in 

Microsimulation Modeling

Step2 Data Collection requires: 

❑ Vehicle Characteristics Data – Vehicle Dynamics 
❑ Driver Characteristics Data – Car Following and Lane 

Changing Models

https://ops.fhwa.dot.gov/publications/fhwahop18036/fhwahop18036.pdf

Reference link:

https://ops.fhwa.dot.gov/publications/fhwahop18036/fhwahop18036.pdf
https://ops.fhwa.dot.gov/publications/fhwahop18036/fhwahop18036.pdf
https://ops.fhwa.dot.gov/publications/fhwahop18036/fhwahop18036.pdf
https://ops.fhwa.dot.gov/publications/fhwahop18036/fhwahop18036.pdf
https://ops.fhwa.dot.gov/publications/fhwahop18036/fhwahop18036.pdf
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Seven Steps in Microsimulation Modeling

https://elib.dlr.de/93669/1/LNCS_SUMOIntersections.pdf
https://sumo.dlr.de/docs/Simulation/Intersections.html

Reference link:

https://sumo.dlr.de/docs/Definition_of_Vehicles%2C
_Vehicle_Types%2C_and_Routes.html#junction_mod
el_parameters

https://elib.dlr.de/93669/1/LNCS_SUMOIntersections.pdf
https://elib.dlr.de/93669/1/LNCS_SUMOIntersections.pdf
https://elib.dlr.de/93669/1/LNCS_SUMOIntersections.pdf
https://elib.dlr.de/93669/1/LNCS_SUMOIntersections.pdf
https://elib.dlr.de/93669/1/LNCS_SUMOIntersections.pdf
https://sumo.dlr.de/docs/Simulation/Intersections.html
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#junction_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#junction_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#junction_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#junction_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#junction_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#junction_model_parameters
https://sumo.dlr.de/docs/Definition_of_Vehicles%2C_Vehicle_Types%2C_and_Routes.html#junction_model_parameters
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Bicycle Dynamics Parameter

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html


Bicycle Dynamics Parameter

https://sumo.dlr.de/docs/Simulation/Bicycles.html

https://sumo.dlr.de/docs/Simulation/Bicycles.html


Perception and Decision-Making Parameters
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Scooter Dynamics Parameter

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html

https://sumo.dlr.de/docs/Vehicle_Type_Parameter_Defaults.html


Perception and Decision-Making Parameters
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