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Abstract—The necessity of Advanced Driver Assistance Systems (ADAS) is driver error will be reduced or even eliminated, and 

efficiency in the traffic and transport is enhanced. The benefits of an ADAS implementations are potentially considerable because of 

the significant decrease in human suffering or stress, economical costs and pollution. However, there are potential problems to be 

expected, since task of driving an ordinary motor vehicle is changing in nature, in an direction of supervising a (partly) automated 

moving vehicle. 
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INTRODUCTION 

There are many number of reasons why in recent years electronic driving aids are extremely well developed and implemented at an 

increasing rapid rate and speed. The first priority reason is safety (i.e. the unacceptable number of road accidents), but also the major 

economic principles (time is wealth, among others) are a compelling drive, while bringing comfort for the driver population is also a 

good sales argument. Last one which can’t be ignored, environmental arguments play a pivotal role of growing importance [1]. 

A. Accident causes 

Driver error is the foremost reason foe causes of accidents. Driver error stands for the mistakes made by the driver. According to the 

statistics 6% of world accidents are caused in India itself. Some of the main reasons for this are listening to loud music while driving 

car, talking in cell phones during driving, increase in number of vehicles on road, incredible roads specifically in India.  

B. Accident causation 

Tunbridge et al. (2000) argue that examination of major accidents which is most prevailing factors shows, the two most common 

―What happened?‖ some of the factors being loss of control and also failing to avoid a vehicle in the carriageway (i.e. a collision). 

These factors can be hierarchically categorized as representing Driver errors (& impairment), Environment, and the Vehicle factors 

contributing to accidents (Shinar, 1998). The incidence of alcohol was established at 3.8%, which is major reason for all accidents in 

England where a driver is known to be over the allowable drink drive limit (4.2%). The other important impairment related factors the 

situation is not very much straightforward. Impairment due to fatigue is recorded as the factor in only 0.8% of the accidents, whereas 

in-depth studies and large volume of anecdotal evidence shows that the above factor is more like 7-10%. This under-representation of 

the fatigue related accidents is now well recognized and results largely from absence of direct evidence of sleepiness or tiredness 

being major factors. There is no quantitative measure of all these effects on drivers. If drivers survive by an accident caused due to 

sleepiness they are unlikely to admit it; if they do not survive there is always often very little direct physical evidence. Other factors 

such as vehicle defects, which are often erroneously viewed as causes, usually need to be eliminated before the fatigue becomes 

apparent and dangerous [2]. 

 

 

C. Electronic aids 

The reduction of traffic accidents requires the counter measures that have to be devised and introduced to prevent those behaviors 

contributing to major accidents. In Europe, the USA and Japan combined ergonomic and engineering approaches to hazard assessment 

and the indication of driver’s performance limits have developed into research and development of new and appropriate (primary) 
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safety measures. Brookhuis & Brown (1992) argue that an ergonomic approach to behavioral change via engineering measures that is 

in the form of electronic driving aids that needs to be adopted in order to improve road safety, transport efficiency and improve 

environmental quality. Driver comfort appears to be a strong asset for the development of electronic driving aids also, at least from the 

marketing point of view. Car manufacturers are keen on driver comfort and invest considerable amount of revenue or effort in the 

development and improvement in the comfort enhancing electronic aids. Some of the well-known examples of this type of 

applications are automotive navigation systems and adaptive cruise control systems (acc’s). Though may be expensive, prototypes of 

various type of systems passed a number of tests (and improvements) and most of them were successfully placed on the consumer 

market. Before the actual marketing, to which user needs research (or marketing research) is indispensable, but also studies on 

acceptance and certainly safety effects are still necessary after the implementation [4]. 

 

EASE OF USE 

 

Advanced Driver Assistance Systems, commonly called ADAS, are the systems to help the driver in the driving process. When 

designed with a safe and appropriate Human-Machine Interface, they should increase the safety of car and more generally the road 

safety. 

Advanced driver assistance systems (ADAS) are technologies that provide a driver with needed information, automate difficult and 

repetitive tasks, and lead to the overall increase in safety of the car for. Some of these technologies have proven to an improved 

driving experience and better overall road safety. GPS navigation, taking an example, has become increasingly the most common in 

OEM infotainment systems since first being introduced in the 1990s. 

However, a lot more of ADAS are right on the cutting edge of the emerging automotive technologies. Some of these systems will have 

staying power to stick around, and you can expect to see at least a few of them in future car. Others may disappear or be replaced by 

better implementations and modernization of the same basic idea. Since ADAS rely on electronics and mostly include firmware 

elements, the development of these cutting edge systems is governed by the international safety standards such as IEC-61508 and ISO-

26262. 

 A brief History 

 
ADAS has amount of considerable history. In Europe several car manufacturers and research institutes started the Prometheus 

initiative in around 1986. A series of projects were carried out under this tree, most of them were aiming at practical solutions to the 

urban traffic problems. The European Union initiated the DRIVE which stands for Dedicated Road Infrastructure for Vehicle safety in 

European country, program most shortly thereafter, in which a considerable number of projects solved practical problems as well as 

basic issues. An example of the latter is the GIDS which stands for Generic Intelligent Driver Support project, which is the largest 

project in DRIVE 1, ahead of its time and still be relevant ( Michon, 1993). The overall goal of this ambitious project was ―to 

determine the requirements and design standards for a section of intelligent driver supported systems which will confirm with the 

accurate information requirements and performance capabilities of an individual driver‖. On one of the hand this section of systems 

will aid the driver’s detection and assessment of the road and traffic hazards, on the other hand they will provide guidance on the 

driver’s ability to deal with specific hazards [3]. 

 

 

 

METHODOLOGY 

The following ADAS are available in various production models from a variety of OEMS: 

A. Autonomous Cruise Control 
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Autonomous cruise control (ACC; also called as adaptive cruise control or radar cruise control) is an cruise control system for various 

road vehicles that will automatically adjusts the speed of our vehicle to maintain a safe distance from vehicles ahead. There are 

basically two types of systems through we can attain the adaptive cruise control, those are, laser based systems and radar based 

systems. 

Laser based system uses light pulses whereas Radar based system uses radio waves to develop a communication between the vehicles. 

The radar based system is preferred over laser based system because the in adverse weather conditions such as fog and if at all the 

front vehicle whose speed has to be tracked is covered with dust then laser based system will show no use. 

Thus based on the speed of the front vehicle our vehicle slows down when the distance between two vehicles is less and accelerates to 

the preset value when there is a considerable amount of distance between the vehicles [5].    

 

Figure 1. Adaptive Cruise Control using Radar based systems 

B. Automotive Navigation System 

 

As we know today people are using the global positioning system commonly called GPS system to know the address of the locations 

they need to travel. This GPS system can be modified and implement inside the dashboard of the car to obtain the real time traffic 

information. 

The traffic information comes from a variety of sources such as traffic data providers, transportation department, police and even 

emergency services, road sensors, traffic cameras, and also aircraft reports. This information is made to be compiled and delivered 

through radio frequency (FM/HD Radio or satellite) to our navigation system embedded inside the car.  

In the terrestrial FM applications, the traffic signals are broadcasted over the FM Radio Data System (RDS), which is a special 

application of the radio band for sending small amounts of digital information. Most of the car stereos support FM radio signals, 

which is how you can see radio station call letters or other artist and various songs title information on your display when tuned to 

certain amount of radio stations [6]. 

 

 

 

 What are the benefits? 

 

The major primary benefit is the time. Most of the times, it gives real time traffic information on your way, or if any other 

construction of buildings happening in your way. Thus the system gives time to change the route so that we can avoid much amount of 

wastage of time and utilize this time for other works. And this means less time spent sitting in the gridlock. 
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Figure 2. Automotive Navigation System Using GPS navigation device 

 

C. Driver Drowsiness Detection 

 
Driver drowsiness detection is one of the car safety technologies which helps prevent accidents caused by the driver getting drowsy. 

Various studies have also suggested that around 20% of the road accidents happening are fatigue-related, up to 50% on certain amount 

of roads. 

Some of the current systems learn driver patterns and can detect when a driver is becoming drowsy. 

 

 Technology 

Various technologies may be used to try to detect driver drowsiness. 

a) Steering pattern monitoring                                                                                    
               Primarily uses the steering input from electric power steering system. 

b) Vehicle position in lane monitoring                                                                      
               It uses the lane monitoring camera. 

c) Driver eye/face monitoring                                                                               
                It requires one of the cameras watching the driver's face.  

d) Physiological measurement                                                                        
                It requires body sensors for measurement of parameters   like brain activity, heart rate, skin conductance, muscle activity [7]. 

 

 

 

 Steering pattern monitoring  
 

Steering Wheel Movement (SWM) is measured using the steering angle sensor and it is one of the widely used vehicle-based measures 

for detecting the level of drowsiness of the driver. Using an angle sensor which is mounted on the steering column, the driver’s 

steering behavior will be measured. When drowsy, the number of micro-corrections on the steering wheel normally reduces compared 
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to normal driving because of drowsiness. Furlough and Graham observed that sleep deprived drivers made fewer steering wheel 

reversals than the normal drivers .To eliminate effect of lane changes, the researchers considered only small amount of steering wheel 

movements i.e., between 0.5° and 5°,which are needed to adjust lateral position within the lane . Fig below shows the SWM based 

detection. In general, steering behavior is influenced by the characteristics of driving task (e.g. speed, curvature, and lane width), even 

driver traits (e.g. driving experience), and driver states (e.g. laxness, distraction or fatigue). Drivers will be constantly judging the 

situation ahead and applying small, smooth, steering adjustments to correct for the small road bumps and crosswinds by turning the 

steering wheel in small increments [10].  

 

 

Figure 3.comparison of steering frequency vs. steering amplitude 

D. Electronic Stability Control 

 

Electronic stability control (ESC), even referred to as electronic stability program (ESP) or dynamic stability control (DSC), is one of 

the computerized technology that improves a stability of vehicle by detecting and reducing loss of traction, even called as 

skidding. When ESC senses loss of steering control, it automatically applies the brakes to control "steer" of the vehicle where the 

driver intends to go. Braking will be automatically applied to wheels individually, such as the outer front wheel to achieve over 

steer or the inner rear wheel to undergo under steer. Some ESC systems also tend to reduce engine power until control is regained. 

ESC will not improve a vehicle's cornering performance; instead, it helps to minimize the loss of control of vehicle. One-third of 

major accidents could be prevented by the use of this technology.  

 

Operation : 

During normal driving the ESC tends to work in the background and continuously monitor steering and vehicle’s direction. It 

compares the driver's intended direction which is determined through the measurement of steering wheel angle to the vehicle's actual 

direction which is determined through measured lateral acceleration, vehicle rotation, and the individual road wheel speeds. 

ESC interrupts only when it detects a probable loss of control in steering, i.e. when the vehicle is not going where the driver intended 

to steer.For example, when skidding during the emergency evasive swerves, under steer or over steer during wrongly judged turns on 

slippery roads, or even hydroplaning. ESC may also interrupt in an unwanted way during high-performance driving, because input of 

steering may not be always directly indicative of the intended direction of travel that is called controlled drifting. ESC estimates 

direction of the skid, and then applies brakes to the individual wheels asymmetrically in order to create torque about the vertical axis 

of the vehicle, opposing the skid and bringing the vehicle back to track with the driver's provided direction. Additionally, the system 

may even reduce engine power or operate the transmission to slow the vehicle down. 

ESC can work on any of the surface, from dry pavement to even frozen lakes. It reacts to this and corrects skidding at much faster rate 

and more effectively the typical can human driver, often before the driver is even aware of imminent loss of control. In fact it led to 

some concern that ESC could allow drivers to become more confident in their own vehicle's handling and their driving skills. For this 

reason the ESC systems typically informs the driver when they interrupt, so that the driver knows that the handling of vehicle limits 

have been approached. Most of times it activates the dashboard indicator light and(or) even alert tone; sometimes it  intentionally 
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allow the vehicle's corrected course to deviate very slightly from the driver intended direction, even if it is possible to precisely match 

it [8]. 

 

 

Figure 4. Vehicle without ESC    Figure 5. Vehicle with ESC 

 

E. Intersection Assistant 

 

A driver’s miscalculation or misconception of speed and distance or failure to stop at signals during red lights or are some of common 

causes of accidents at intersections. 

The intersection assistant system identifies this type of critical situation at intersections and alerts the driver of red light infringements 

or hazardous turnoff situations. The system can even recommend the needed speed for a green traffic light wave or when approaching 

the red traffic light. 

At the crossroads, the intersection assistant system supports the driver by establishing a direct communication between the vehicle and 

traffic signals. Various camera systems are installed at the intersection that monitors the traffic situation and send this obtained 

information together with the signal to the vehicle through wireless technology. The system evaluates the data received via wireless 

technology together with onboard information present from the vehicle such as speed, distance from the intersection and even 

direction of movement.  

Appropriate traffic infrastructure equipment and various links between the infrastructure and also the vehicle communication 

technology offer potential for improvising traffic safety further. The driver always holds responsibility for the vehicle and will be 

offered support in hazardous situations from the intersection assistant system [9]. 
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Figure 6.intersection assistant at junction 

ADVANTAGES 

 
 Managing traffic flow to increase road capacity, i.e., number of vehicles on road 

 Relieving vehicle occupants from driving and allowing them to concentrate on other tasks or to rest during their journeys by 

relieving the driver from stress. 

 To avoid the accidents as much as possible. 

 Increasing roadway capacity by reducing the distances between cars by making use of adaptive cruise control. 

 The track the location of vehicle can be determined using global positioning system (G.P.S) [11]. 

 

 

DISADVANTAGES 

 
 If at all the vehicle is using internet which is having less security then from the hacker’s point of view in some cases the 

vehicle can be switched off on the road itself. 

 Hackers who can decrypt the encrypted information can change the route which is plotted in the system. 

 If at all there is failure of main sensor and backup sensors the vehicle can create a chance of accident [12]. 
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CONCLUSION 

 
The strength of ADA systems is great, provided ADAS is completely accepted and widely introduced in the future. The ADA systems 

will all have to be made as fail-safe as possible. Whenever the system fails to succeed, safety is to be determined by the provisions 

taken to avoid major accidents and in case of any accident the measures to minimize the consequences for passengers. Acceptability 

from customers of ADAS is highly dependent upon solid demonstration of these many features. Acceptability is also found to be most 

dependent of the form in which ADAS applications are implemented. For the end-user or customer the benefits should be clear and 

preferably directly noticeable. For this reason comfort enhancing features need a better changeover than safety enhancement 

properties. Most drivers consider themselves as at least better drivers with respect to safe behavior than average driver. Strict 

requirements for ADAS applications by all stakeholders are safe (and valid) operation and also reliability, false alarms are not all 

acceptable for end-users particularly 
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