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Simulator sickness (SS) is a concern for simulator

based research studies. Due to parallax and

binocular gap between real driving and simulator,

motion sickness is inevitable. In rare occasions

drivers report headache, dry mouth, dizziness and

disorientation. Including simulator sickness in

experimental design is important for validation of

simulator based studies. Typically, simulator sickness

issues are resolved by practice run before actual

experiment and experience is gathered by survey.

Guidance

Why Driving Simulator?

State of the Practice Equipment

Four simulator hardware options were studied and 

compared for this publication. Detailed comparison 

can be found in conference proceedings. Following 

are the four simulators discussed. 

• Virage Simulator Model VS300 and VS500

• STISIM Drive

• Realtime Technologies Inc. Simulator

• MiniSim Driving Simulator

Background

Driving is inherently risky, and is an inescapable

daily task for the majority of adults. A 2014 FHWA

survey indicates that there are 214 million licensed

in the United States. [1] A great deal of the risk

comes from how drivers perceive and react to

different phenomenon on the road, broadly known

as Driving Behavior. Attempts to understand these

behaviors and model them with equations and

measures are ongoing by transportation

researchers and officials. This study contributes to

categorizing potential driving behaviors of concern,

and how these behaviors can be parameterized for

study.

 Driving simulator based studies are relatively

less expensive than field-test based studies

 Test environment is safe

 Additional visual or vestibular cues can be added

according to experiment design to study specific

behaviors

 Studying human factors using driving simulator

has gained popularity and is validated by several

researches[2]

 Availability of high fidelity driving simulators

Control

Category Parameter in Simulator
Additional 

Device

Vehicle Control
Visual Behavior Tracking [3]

Braking Behavior [4]

Eye Tracking 

Device

Steering Control

Reaction time to initiate action 

[5]

Steering Angle Spectrum [6]

--

Steering 

Sensor

Speed Control Speed/Mean speed data [7] --

Measuring Steering Angle and Acceleration Throttle by Oliver and Pentland [6]

Category Parameter in Simulator

Safe Path Maintenance Lateral positioning[8]

Car-following Behavior

Headway over time

Gas to brake pedal application ratio [9]

Reaction to existing traffic

Use of directional indicators [10]

Passing Maneuvers

Trajectory of passed-passing-opposing 

vehicles

Subjective evaluation or rating [11]

Speed-acceleration-headway data [12]

Merging Behavior

Vehicle trajectory mapping [13]

Before-after speed

Movement time

Accepted gap time [14]

Lance Changing

Position vector of vehicle [15]

Longitudinal and lateral acceleration

Headway

Time taken to start action [16]

Response to Traffic 

Control Device

Speed variation

Point location of first action in closed loop

Variance in acceleration [17]

Avoidance of Pedestrian Steering rotation time and behavior [18]

Measure of lane keeping by Azizan et al. [8]

Measuring Speed and Headway over time by Bar-Gera and Shiner 

[12]

Phase one and two of lane changing by Tehran et al. [15]

A closed-loop route example used by Zhao 

et. al 2015 [17]

Category Parameter in Simulator

Trip Planning
Visual and auditory cues

Interview and survey [19]

Route Following
Following predesigned route

No. of abrupt movement [20]

Simulator Sickness
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SDL Tool SimVista ISAT
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Blind Spot 

Locator
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Motion 
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Sensor
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