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Scope of Project

A 1. Literature Review (Complete)

A 2. Legal
A 3. Test P
A 4. Corric

Research (In Progress)
an Development (Complete)

or Model Development (Ongoing)

A 5. Evaluation (Ongoing)

A 6. Final Report and Recommendations
Development (Ongoing)



Simulation Methodology

A Currently, VISSIM 11 has been released and has AV/CAV
simulation capabilities.

AT
I

AT

ne research team will use VISSIM 10 with dynamic link
orary (DLL compiled by C++) for car-following, lane

changing, and communication.

ne two external driving modules have been widely

used in VISSIM; COM interface and Driverbehavior.dll.
I The COM script is able to access all data inside VISSIM, but

It cannot explicitly control the lateral movement.
Therefore, only desired lane changes rather than direct
lane changes can be performed.



CAV Behavior Modeling in VISSIM

Table 1: CAV Behaviour Modelling in PTV Vissim

No. CAV Behaviour Description

PTV Vissim Methodology
W74 = Wiedemann 74 car following model

1 Keep smaller standstill distances.

2 Keep smaller distances at non-zero
speed.

Accelerate faster and smoothly from

standstill.

smaller oscillation at free flow.

Follow other vehicles with smaller
oscillation distance oscillation.

Keep constant speed with no or

W99 = Wiedemann 99 car following model

» \W74: change W74ax parameter.

» \W99: change CCO parameter.

» W74: change W74ax, W74bxAdd,
W74bxMult parameters.

» \W99: change CCO, CC1, CC2
parameters.

= \W74: change acceleration functions.

= \W99: change acceleration functions and
CC8, CC9 parameters.

» COM Interface

» External Driver Model/ Driving Simulator
Interface

= \W74: reduce W74bxMult or set it to 0.

» \W99: change CC2 parameter.



CAV Behavior Modeling in VISSIM

No. CAV Behaviour Description PTV Vissim Methodology

W74 = Wiedemann 74 car following model
W99 = Wiedemann 99 car following model

Form platoons of vehicles. = COM Interface

= External Driver Model/ Driving Simulator
Interface
Following vehicles react on green = COM Interface

signal at the same time as the first , Eyternal Driver Model/ Driving Simulator
vehicle in the queue. intarface

Communicate with other AVs, i.e. w» COM Interface

broken down vehicle and others . gyternal Driver Model/ Driving Simulator
avoid it.
Interface

Communicate with the infrastructure, = COM Interface

I.e. vehicles adjusting speed profile to o, Eyternal Driver Model/ Driving Simulator
reach a green light at signals. Interface

Perform more co-operative lane = Switch cooperative lane change;

change as lane changes could occur , change maximum speed difference
akahigherspend co-operaively. = Change maximum collision time




CAV Behavior Modeling in VISSIM

CAV Behaviour Description PTV Vissim Methodology

W74 = Wiedemann 74 car following model
W3S9 = Wiedemann 99 car following model

11 Smaller lateral distances to vehicles = Same.lane o change default behavior

f .objects in the same lane or on when overtaking on the same lane.
adjacent lancs. = Define exceptions for vehicle classes.
Exclusive AV lanes, with and without = Define blocked vehicle classes for lanes,
platoons or define vehicle routes for vehicle
classes.

= Use COM for platooning.
Drive as CAV on selected routes (or = Use different link behavior types &
areas) and as conventional human driving behavior for vehicle classes;

controlled vehicles on other routes; - :
i.e. Volvo DriveMe project. and/or (depending on complexity of

CAV behavior.
= COM
Divert vehicles already in the network = COM Interface (new functionality
onto new routes and destinations; i.e. provided in 9.00-03)

come from a parking place or position

in the network to pick up a rideshare = Dynamic Assignment required.
app passenger on demand. = Allows access to paths found by

dynamic assignment, vehicles can be
assigned a new path either when
waiting in parking lot or already in the
network (if path starts from vehicles
current location).



Test Corridor

A Interstate 66 from Gainesville, VA to
Washington, DC




Modeling Market Penetration

(Light Duty Vehicles)

MP Scenario Legacy AV CAV
0 100% 0% 0%
1 90% 5% 5%
2 90% 10% 0%
3 90% 0% 10%
4 80% 10% 10%
5 75% 25% 0%
6 75% 0% 25%
7 50% 25% 25%
8 25% 25% 50%
9 25% 50% 25%
10 10% 80% 10%
11 10% 10% 80%
12 0% 50% 50%
13 0% 75% 25%
14 0% 25% 75%
15 0% 100% 0%
16 0% 0% 100%




Modeling of Heavy Vehicles

MP scenario

Sub-scenario 1, 15% of HV

Sub-scenario 2, 10% of HV

Sub-scenario 3, 5% of HV

Legacy ACC CACC Legacy ACC CACC Legacy ACC CACC
0 15.00% 0.00% 0.00% 10.00% 0.00% 0.00% 5.00% 0.00% 0.00%
1 13.50% 0.75% 0.75% 9.00% 0.50% 0.50% 4.50% 0.25% 0.25%
2 13.50% 1.50% 0.00% 9.00% 1.00% 0.00% 4.50% 0.50% 0.00%
3 13.50% 0.00% 1.50% 9.00% 0.00% 1.00% 4.50% 0.00% 0.50%
4 12.00% 1.50% 1.50% 8.00% 1.00% 1.00% 4.00% 0.50% 0.50%
5 11.25% 3.75% 0.00% 7.50% 2.50% 0.00% 3.75% 1.25% 0.00%
6 11.25% 0.00% 3.75% 7.50% 0.00% 2.50% 3.75% 0.00% 1.25%
7 7.50% 3.75% 3.75% 5.00% 2.50% 2.50% 2.50% 1.25% 1.25%
8 3.75% 3.75% 7.50% 2.50% 2.50% 5.00% 1.25% 1.25% 2.50%
9 3.75% 7.50% 3.75% 2.50% 5.00% 2.50% 1.25% 2.50% 1.25%
10 1.50% 12.00% 1.50% 1.00% 8.00% 1.00% 0.50% 4.00% 0.50%
11 1.50% 1.50% 12.00% 1.00% 1.00% 8.00% 0.50% 0.50% 4.00%
12 0.00% 7.50% 7.50% 0.00% 5.00% 5.00% 0.00% 2.50% 2.50%
13 0.00% 11.25% 3.75% 0.00% 7.50% 2.50% 0.00% 3.75% 1.25%
14 0.00% 3.75% 11.25% 0.00% 2.50% 7.50% 0.00% 1.25% 3.75%
15 0.00% 0.00% 15.00% 0.00% 0.00% 10.00% 0.00% 0.00% 5.00%
16 0.00% 15.00% 0.00% 0.00% 10.00% 0.00% 0.00% 5.00% 0.00%




Thank you




