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1- Research general objective

• Analisar o impacto dos veículos autônomos e conectados inseridos em vias
heterogêneas, que são compartilhadas por veículos não autônomos, autônomos
e autônomos conectados. Nestas vias o objetivo é identificar e quantizar os
benefícios para o fluxo de trânsito em vias com alta densidade de tráfego.
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1.1- Specific Objectives
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• Compreender as características dos microsimuladores de tráfego e optar por um adequado ao modelo e
objetivos propostos na pesquisa

 Utilizar o microsimulador de tráfego VISSIM para construir um modelo com as seguintes características:

- Via de grande fluxo na cidade de São Paulo-BR

- Via com merging de veículos
- Pontos de ônibus
- Modelo base com motos
- Driver
- Inclusão de perturbações como acidentes na via

 Compreender modelos que descrevem o comportamento dos motoristas: o software objeto do estudo utiliza
os modelos proposto Wiedemann.

 Compreender quais características dos veículos autônomos distinguem dos dirigidos por humanos e como
essas características interferem nos modelos de microssimulação de tráfego

 Avaliar o impacto de veículos autônomos no fluxo de tráfego



2. Tools to simulate traffic conditions
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Traffic Simulator 
Types

Main characteristics Simulator Examples

Nanoscopic/
Sub-microscopic

 Vehicles detailed characteristics as dynamic behavior and driver assistance systems
(CC, ACC, Lidar, V2V) are considered in the model

 Few ready to market simulators available
 Research groups are developing add-on to microscopic simulators to include

nanoscopic characteristics in the model

Microscopic  Small size networks
 Delineate the positions xa (t) and velocities va (t) of all interacting vehicles 
 Focus on Driver Behaviour (car-following models)
 Most of traffic simulation available on the market focus on microsimulation
 Pedestrian simulation possible

Mesoscopic  Mid-sized networks
 Higher number of different routes 
 Simulated traffic must be distributed realistically among the available alternatives 

Macroscopic  Big-sized networks
 Restrict to the description of the collective vehicle dynamics in terms of the spatial 

vehicle density p(x, t) and the average velocity V(x, t) as a function of the freeway 
location x and time t. 

 Focus on overall outputs from vehicles, pedestrians, public transportation 
interaction (Kynectic-Gas models)

Level of 
details

HutSIM 2DSIM



2.1 - Different kinds of Traffic simulator
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Nanoscopic/

Sub-microscopic

Microscopic

Mesoscopic

Macroscopic

[http://sumo.sourceforge.net/userdoc/Theory/Traffic_Simulations.html]

Macroscopic

Mesoscopic

Microscopic Nanoscopic/
Sub-microscopic

http://sumo.sourceforge.net/userdoc/Theory/Traffic_Simulations.html


2.2- Traffic Microsimulators and Add-on Overview for CAVs
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Traffic Micro 
Simulator

CAV Simulation

Network 
Simulator

MOVE

Specific 
VANETS Simulator

CAV validated 
ParametersExternal Driving

Simulation (.dll) Platooning

External Driver 
Models (.dll)

Co-Simulation

CONVAS

General
CAVs co-simulator

COM

Research Focus



2.3 - Vissim input Data: Microscopic Driving Behavior
• Microscopic traffic simulation models consists of several sub-models that are used to describe driving behavior.

These sub-models are referred to by Gao (2008) as the “underlying logic” of a traffic simulation model. In turn, this
logic consists of a car-following logic, a lane-changing logic, and a gap-acceptance logic which are all highly relevant
in driver behavior modeling.
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• Driving Behavior parameters are the key elements to distinguish a human driven vehicle to a autonomous one.

Driver 
Behavior

Car-
following

Lane 
Change

Mesosco
pic

Following

Lateral

W74 W9
9



3- Road segment model base: 
Target for this study:

Segment 38G

Report from CET (Traffic Engineer 
Company) released in july,2018.
Total of 39 urban roads were target of this 
report. Output data focus on:
 Volumes (veh/h)
 Vehicle speed (km/h)

Intersection between 
Bandeirantes ave and 
Nações Unidas ave
São Paulo City

I- Nações Unidas ave.

II-Bandeirantes ave.

III-Dr. Cardoso de Melo ave.
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3.1- Characteristics from base model: why this segment as chosen?

 Highly congested area on rush time: ~10km/h average speed
 Intersection from two large traffic flow roads (I and II)
 Intersection from I and III: aprox. 60° without speed increase area 
 Bus stop with several lines: two busses together at the bus stop most of the time leading to a lane blocking
 >10% motorcycles relative flow: typical from São Paulo city 

I- Nações Unidas ave.

II-Bandeirantes ave.

III-Dr. Cardoso de Melo ave.
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3.2 - VISSIM additional model elements

Bus Stops
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Break Down Vehicle



3.3 – VISSIM data output

Data Collection PointsTravel Time Measurement

1- Av. Nações Unidas
d=4380m

3- Av. Bandeirantes -> Final
d=373m

2- Av. Bandeirantes->Break Down Vehicle
d=273m
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 Each lane has its own Data Collection Point
 VISSIM gives many different outputs. The key output element for this study is:

• Arithmetic Average vehicles speed
• Queue delay
• Occupation Rate
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4- Reference Scenarios defined from 100% Human Driven Vehicles to 
100% Autonomous Connected Vehicles

Human Driven 
(CoEXist Normal)

Break Down Vehicle
External disturbance: 

Veh Break-Down

AV 
(CoExist All Knowing)

CAV
(Platooning)

Driver Behaviors
Driver Behavior Pen Rate

Scenario 1.1 / 1.1
(Baseline)

100%

Scenario 2.1/ 2.2

50%

50%

Scenario 3.1 / 3.2 100%

Scenario 4.1 / 4.2

33%

33%

33%

Scenario 5.1/5.2
50%

50%

Scenario 6.1/6.2 100%

Human Driven 
(CoEXist Normal)

Human Driven 
(CoEXist Normal)

AV 
(CoExist All Knowing)

AV 
(CoExist All Knowing)

AV 
(CoExist All Knowing)

CAV

Human Driven 
(CoEXist Normal)

AV 
(CoExist All Knowing)

CAV

CAV

For Scenarios “X”.2



4.1- VISSIM data input for calibration: volumes and desired speed

Relative Flows: Total 2469 veh/h 
(17:15-18:15)

Autos 1813 veh/h (73%)

Bus 272 veh/h (11%)

Motorcycles 356 veh/h (14%)

Trucks (HGV) 11 veh/h (0,4%)

CET-SP (Traffic 
Engineering 
Company) report 
release in 2018.

Data source for model calibration

Bruno S. Paterlini / Poli-USP/ Partial Results 13

100% Human 
Driven

100% AVs

Motorcycles were replaced by:
• Cars and Busses



4.2- VISSIM input Data: Car following Psico-phisical perception model
Wiedemann

• Well-known car-following models are Greenshields’ fundamental model, as well as Pipes, Gipps, Van Aerdes, and 
Wiedemanns models which are incorporated in CORSIM, AIMSUN, INTEGRATION and VISSIM respectively

• VISSIM supports two different Wiedemann models: Wiedemann 74 and Wiedemann 99

[https://www.diva-portal.org/smash/get/diva2:1195623/FULLTEXT01.pdf - Driving behavior modeling and 
evaluation of merging control strategies - A microscopic simulation study on Sirat Expressway, 2018, 
Linköping University]
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[VISSIM Users Manual]

[CoEXIst]



-27%

-14%

5% 5%

-13%

-16%

-30%

-25%

-20%

-15%

-10%

-5%

0%

5%

10%

Scenario 1.1: 100% Human (no Break
Down)

Scenario 1.2: 100% Human + BREAK
DOWN

Scenario 2.1: 50% Human / 50% AV
(All_Knowing)

Scenario 2.2: 50% Human /  50% AV
(All_Knowing) + BREAK Down

Scenario 3.1: 100% AV (All_Knowing)
+ BREAK Down

Scenario 3.2: 100% AV (All_Knowing)
+ BREAK Down

Travel Time Relation between (W99/W74) for each scenario

TRAVTM(W99/W74-100%)

4.2 - Comparison between W99 and W74 
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W99 se mostrou com tempo de 
percurso bastante inferior em 
relação ao W99, principalmente 
para  o cenário base

Resultados não fazem sentido. 
Estou reavaliando a simulação

Mesma tendência dos cenários 1.1 e 1.2: 
W99 apresenta tempo inferior de 
percurso em relação a W74.
Porém diferentemente de 1.1 e 1.2 neste 
caso os cenários com e sem acidente 
apresentaram  resultados próximos na 
relação entre W99/W74.  



5- How to simulate autonomous in VISSIM? CoEXist Project
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 Within CoEXist, work package 2 (WP2) will develop and validate
transport modelling software extensions aimed at the analysis of
impacts arising from the coexistence of conventional vehicles (CVs)
and connected and automated vehicles (CAVs)

• CoEXist will overcome the technical limitations that currently exist
in traffic simulation and transport modelling, by developing
default driver behaviour parameter values for CAVs.

• Validation process with data collected from three CAVs that are
operated by TASS1 , test track in Helmond, Netherlands.
Deliverable D2.6 (due April 2018) will further elaborate on this
within a “technical report on data collection and validation process”.

[https://www.h2020-coexist.eu/wp-content/uploads/2018/10/D2.2_Technical_Report_on_connecting_AV-
Control_Logic_and_AV_Simulator.pdf]



5.1- Vissim partnership with CoExist program led to new features
development and parameters to make the simulator fits to automated
vehicle behavior

Is it possible to replicate the behavior of automated vehicles using microscopic simulation software PTV Vissim? 

• For this purpose, several simulation tests have been done in Vissim with different parameter & feature settings. The results of 
data evaluation in combination with the proposed concept of 4 different driving logics led to new develop
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https://www.h2020-coexist.eu/wp-content/uploads/2018/10/D2.4-Vissim-extension-new-features-and-improvements_final.pdf

https://www.h2020-coexist.eu/wp-content/uploads/2018/10/D2.6-Technical-report-on-data-collection-and-validation-process_FINAL.pdf

https://www.h2020-coexist.eu/wp-content/uploads/2018/10/D2.4-Vissim-extension-new-features-and-improvements_final.pdf
https://www.h2020-coexist.eu/wp-content/uploads/2018/10/D2.6-Technical-report-on-data-collection-and-validation-process_FINAL.pdf


5.1.1- Validated Wiedemann parameters for each driving logic
proposed by CoEXist program
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5.1.2-CoEXist in partnership with VISSIM developed new features and
proposal of configuration to simulate autonomous behavior
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Source – Webinar: https://www.youtube.com/watch?v=C_bouqPNSw4

Pendente

Pendente



5.2-Motorcycles volumes after automated vehicles intro

• Premise: no autonomous motorcycles will share fully autonomous roads.
Motorcycles volumes will be Split between:
• Busses

• Autonomous vehicles

• Other modals: bikes, e-bikes, scooters, etc…

• Example for scenarios 2 and 3:
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Sc1.1 / 1.2 100% Human Sc2.1 / 2.2 50% Human Sc3.1 / 3.2 100% AV

Rel Flow (%) Volume Rel Flow (%) Volume Rel Flow (%) Volume

100: Car 73 3577 36,5 1788,5 0 0

200: HGV 3 147 1,5 73,5 0 0

300: Bus 14 686 7 343 0 0

610: Bike man 10 490 5 245 0 0

630: Car_AV (All Knowing) 0 0 36,5 1788,5 76 3545,4

650: HGV_AV (All Knowing) 0 0 1,5 73,5 3 139,95

660: BUS_AV (All Knowing) 0 0 7 343 21 979,65

Total 100 4900 95 4655 100 4665
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Scenario 2.1/1.1 (50% AV
vs. 100HD)

Scenario 3.1/2.1
(100%AV vs. 50%AV)

Scenario 3.1/1.1
(100%AV vs. 100HD)

TRAVTM Diference 47% -48% -24%

47%

-48%

-24%

-60%

-40%

-20%

0%

20%

40%

60%

TRAVTM Difference between scenarios 
No Break Down (W99)

Scenario 2.2/1.2
(50% AV vs. 100HD)

Scenario 3.2/2.2
(100%AV vs. 50%AV)

Scenario 3.2/1.2
(100%AV vs. 100HD)

TRAVTM Diference -7% -34% -39%

-7%

-34%
-39%-45%

-40%
-35%
-30%
-25%
-20%
-15%
-10%

-5%
0%

TRAVTM Difference between scenarios
With Break Down (W99)

Scenario 2.1/1.1
(50% AV vs. 100HD)

Scenario 3.1/2.1
(100%AV vs. 50%AV)

Scenario 3.1/1.1
(100%AV vs. 100HD)

TRAVTM Diference 2% -38% -37%

2%

-38% -37%

-50%
-45%
-40%
-35%
-30%
-25%
-20%
-15%
-10%

-5%
0%
5%

TRAVTM Difference between scenarios
No Break Down (W74)

Scenario 2.2/1.2
(50% AV vs. 100HD)

Scenario 3.2/2.2
(100%AV vs. 50%AV)

Scenario 3.2/1.2
(100%AV vs. 100HD)

TRAVTM Diference -24% -18% -38%

-24%

-18%

-38%-40%

-35%

-30%

-25%

-20%

-15%

-10%

-5%

0%

TRAVTM Difference between scenarios
With Break Down (W74)

5.3 – Results Comparison between Human Driven and Hybrid for W99 
and W74

Reavaliar após revisão 
do modelo 50%/50%

Primeiras conclusões:  
• Resultados mostraram uma

tendência de redução do
tempo de percurso com o
aumento da proporção de
veículos autônomos, como
esperado.

• Diferenças entre W74 e
W99 ainda são
consideráveis entre os
modelos



6- CAV: Connected Automated vehicle
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• There are software than can be combined to simulate the characteristics of networks inside traffic simulator.
• For SUMO there are several open source software simulators which integration validated (VEINS,VSimRTI, Convas, iTETRIS...).
• Any of them has a solid documentation to integrate in VISSIM
• Research group from Prof Dr Jose Setti (USP São Carlos) started to search the integration of VEDM-CAV 1.0 (add on developed for

OSADP: https://www.itsforge.net/index.php/forum/vedm-cav
• Platooning feature planed August.19 release from VISSIM 11 (information from VISSIM Product Owner inside PTV forum in

Linkedin)

https://www.itsforge.net/index.php/forum/vedm-cav


7.1. Ideas - New scenario for CAVs - Rescue vehicles shared model:
faster disturbance release
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Broken vehicle ahead 
causing traffic disturbance.
Would you like to support?

Add time to your trip: 

5 min

YES NO

Volunteer rescue will join in: 2 min

Volunteer rescue

Your vehicle you be taken to:

Break Down Veh

 Parking Lot
 Road Side
 Workshop

Rescue vehicle will come in: 17 min

How to simulate?
- Addapt the time that the break down vehicles 
stays stopped: over a bus stop simulation



7.1. Ideas: Rescue vehicles shared model- faster disturbance
release - Automatic Trailer Connection: faster
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Trailer socket connection

Vehicle Connection Completed.
Parking Brake will be released

Your vehicle you be taken to:

Parking Lot

Break Down 
Veh

Volunteer 
Rescue 

Vehicle Connection Completed.
In 5 min you will be back to your route

Vehicle bellow will you be taken to:

• After time to connect a rescue vehicles the break down vehicle will be out of simulation
• Standard rescue vehicles from government can be distributed along the streets (as Tow Trucks)



7.2 - Ideas

• Adequação das vias (faixa exclusiva autônomo)/ aumentar 1 faixa)
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8 – Next Steps

• Dúvida: nº ocupantes nos ônibus interfere em modelos sem pedestres?
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• Revisar modelos, principalmente 50% HD /50% AV
• Definir aplicação de W74 e W99 
• Aplicar veículo de resgate como variação do cenário 3.1
• Escrever trabalho para qualificação até cenário 3 (autônomo não Conectado)
• Marcar Quali para Outubro 19
• Pesquisar opções para simulação de CAV (platooning no VISSIM a partir de agosto 

como backup)


