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ABSTRACT

With the advancement of new technology in vehicles, drivers are able to gain information in a variety of forms (email, address book, web pages) and from many different mediums (cell phones, GPS systems, PDA’s).

With such systems being implemented into cars comes increasing concern of driver’s inattention and the potential affects of contact with such devices. Tuning a radio, changing a CD eating or drinking, cellular phone use, and using GPS systems are all common types of driver inattention.
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INTRODUCTION

Driving is a complex behavior, relying on rapid and accurate allocation of cognitive resources. Nearly 80% of crashes and 65% of near crashes involved some form of driver inattention within three seconds before the event. Primary causes of driver inattention are distracting activities and drowsiness [1]. Cell phones are an ever present attraction and it was estimated recently that as many as 170 million people are cellular telephone users in the United States. As much as 85% of cell phone owners use their phones while driving, and more than 27% use their phones during half or more of their journeys [2].
Distraction Problem
It has been long recognized that an overload of information processing capacity causes problems with driving performance. Existing research such as the paper listed below provides an example of this.
Calling while driving: Effects of providing remote traffic context.
Two experiments were performed in this paper. One was a low-fidelity PC-based driving simulator of the author’s construction and the other was a commercial pc-based driving simulator with much higher fidelity. Each experiment had four cases driver only, driver with passenger, remote caller, and remote caller with traffic display.
Findings and results from the paper show a distracting effect of conversations on drivers driving ability. 
In experiment 1 there was a significant increase in the number of crashes when a driver was cognitively distracted compared with the driver only case.

The second experiment proved not to be so successful but there was a decrease in the number of trucks passed when cognitively distracted.
Attention through eye movements

Cell phone communication and driver visual behavior: The impact of cognitive distraction – Patricia Trbovich & Joanne Harbluk
The paper above researched and examined what drivers do visually at intersections, both when they are driving and when they are driving normally and when they are distracted by a complex cognitive task. Data from experiments was put together. The driver experiments were positioned at intersections and busy four lane streets in which they wore eye tracking devices that allowed the assessment of differences in their visual behavior
Results showed that the average number of momentary looks to traffic lights, the average number of momentary looks toward the right and left were considerably less whilst on a cell phone compared to those with just normal driving.

On road driver eye movement using head mounted devices – S. Kirschenbaum
For this paper a head mounted Eye-tracking device (HED) is used for recording the eye movements of a driver navigating a set out route in a vehicle while performing various driving tasks.
The paper concentrates on the use of eye tracking techniques to monitor how various distracters affect a driver, taking for granted a relationship between eye movements and attention. The type of cognitive tasks the driver had to perform were:

1. turning on the radio and presetting the channel to 1610 AM

2. Identify the prices of gasoline from nearby gas stations

3. Answering a phone call without the hand free handset and completing a computational task

4. Looking in the rear view mirror and describing the motor vehicle that is following
5. Answering a hands free phone and completing a task

6. Beading the odometer

7. Startle sound of a cellular phone (3 rings).

In the situation of the driver attempting a cognitive task such as the examples listed above, it was found that there was a lack of eye movement. This is probably due to the visual tunneling and in these circumstances it is unlikely that the driver would notice situations taking place around the vehicle.
Conclusion
It is apparent from these studies and several in the past that there is a significant direct link between driver inattention and car accidents.
The call for the introduction of Intelligent Transport Systems (ITS)/ In-Vehicle Information Systems (IVIS) raise significant implications for the design of interactive ITS or IVIS within the automotive sector. Such systems provide obvious benefits to the driver, however costs associated with changes in the driver workload and monitoring efficiency are likely to decrease safety. 
While there is an increase in ITS & IVIS in vehicles, questions are being asked about the impact of these systems on vehicle safety.  So before implementing such systems to be a standard design in cars research should be considered in three main areas:
1. understanding how drivers manage the demands of both driving and operating an in-vehicle information system,

2. user testing of in-vehicle information systems in a low-fidelity driving simulator, and

3. Computational cognitive modeling of driving and information-system use.

There have been studies in the past that suggest that “the amount and frequency of visual attention is directly safety relevant. Another study reveals that the mode of communication with in-vehicle devices does result in differences in levels of disturbance on the driver’s attention.
In-vehicle Information systems will soon confront drivers with an increasing number of warnings and alerts for situations ranging from imminent collisions to the arrival of e-mail messages. Coordinating these alerts can ensure that they enhance rather than degrade driving safety. This is a challenge for the HCI community to ensure that the design of such systems fully integrates safety and also usability.
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