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Co-Simulation Framework

Group System Condition
No. of  Participants Mean age 

[y]Males Females

Group 1 Baseline 8 7 33.73

Group 2 ACC 8 7 32.73

Group 3 ACC + V-ISA 8 7 32.20

Driving Simulator Experiments

• SCANeR StudioTM driving simulator environment and MATLAB 
Simulink® as a parallel simulation platform.

• The road design included a 6.3 km two-lane highway and an 8.7 km 
motorway segment.

• Between-subject experimental design with 45 participants in three 
homogeneous driving style groups.

Human-Machine Interface

• The proposed integrated system (V-ISA + ACC) supports drivers in 
maintaining a consistent speed relative to the ASD.

• No significant impact on drivers' ability to control the lateral 
movement of  the vehicle.

• Drivers did not experience a significant increase in overall workload 
when using the assistance systems as per NASA Task Load Index.

• Positive System Acceptance and Usability subjective rating.

Self-reported Driving Style Questionnaire.

Mean Speed along curve with 

limited sight distance.

Standard Deviation of  Lateral 

Position (SDLP) along curves.

• We developed an innovative driver assistance system called 
Intelligent Speed Adaptation for Visibility (V-ISA).

• This system utilizes the real-time available sight distance (ASD) 
values to regulate speed by acting on vehicle components.

• This study examines the integration between the V-ISA and the 
adaptive cruise control (ACC). Additionally, the influence of  
integrated system on driver performance.
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Visibility Condition 

(vL - v)*

LED Bar 

Display

Intervening 

operation 

Stationary
> 0 km/h Green -

≤ 0 Blue Gas deactivation

Non-stationary

> 15 km/h Green -

≤ 15 km/h, > 5 km/h Blue Gas deactivation

≤ 5 km/h Blue Brake activation
* vL = real-time speed limit based on prevailing sight condition; v = operating speed of  the vehicle.
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Participant characteristics

Intelligent Speed Adaptation for Visibility (V-ISA):

Adaptive Cruise Control (ACC):

Drivers have the option to activate the ACC (green icon) 

and deactivate it (grey icon) while also setting their 

preferred speed. However, when visibility conditions are 

unsafe, the V-ISA override the speed set by the driver. 
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