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Abstract— Automation put simply is the control of a system without human intervention and as such for automated vehicles is the ability of a 

vehicle to drive itself while navigating through obstacles. Automation in vehicles has now come to a point in which driver intervention has 

become minimal, all made possible by the advances in fields such as image processing, fast computing, detection and prediction techniques. In 

this paper, we will have a brief overview of the technologies currently in place such as Vehicle platooning, Internet of Vehicles, Intelligent 

Transportation Systems, for Automation in Vehicles, how these advances came about and the future integration of these technologies leading to 

a completely driverless vehicle. 

Keywords- Cooperative Adaptive Cruise Control (CACC), Dedicated Short Range Communication (DSRC), Global ID (GID), Internet of 
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__________________________________________________*****_________________________________________________ 

I.  INTRODUCTION 

The world is about to witness the birth of Autonomous 

Vehicles which will revolutionize the field of transportation. 

Automation in cars started as early as the 1920s, when radio-

controlled ―American Wonder‖ was demonstrated by Houdina 

Radio Control [2]. It was a vehicle that was driven by a 

vehicle closely following it. It utilized the simplest control in 

the form of a transmitting antenna in the car that followed it 

and a receiving antenna in the automated car, motor controls 

being implemented in the receiving side for the actuation of 

brakes, steering, and acceleration. Although the vision for self-

driven cars has been present since a long time, the 

development of Autonomous Vehicles is still in its nascent 

stages. 

The integration of modern electronics into the automotive 

industry has widened the scope for automation of the new 

vehicles. The turning point came when semiconductor 

electronics became cheap, allowing for mass production, and 

large scale implementation in the automotive industry. The 

complicated and large mechanical control systems that were 

earlier used in automobiles have now gradually been replaced 

by small ECUs and electronic controls. The modern-day 

vehicle now relies on the sensor, controller, actuator model. 

This has made the vehicle a hub of mechatronic relays. This 

has led to enormous enhancement in not only the design of 

vehicles but also their performance. Also this has opened up a 

whole new domain of research, the target of which is to make 

the vehicle completely autonomous. Efforts are being made in 

this area so that the now smart vehicles become intelligent 

vehicles of tomorrow. In this review paper we have a look at 

what kind of research has been conducted across the globe in 

the vast field of Intelligent Transportation System (ITS), other 

domains that were developed under ITS, the current work that 

is being done in the field and the future to which automation is 

headed. 

II. INTELLIGENT TRANSPORTATION SYSTEM 

Intelligent Transportation System as a term was coined in 

the 1970s. It evolved in the circumstances of that age as a 

means to improve vehicle efficiency, provide better traffic 

management, reduce traffic hazards, serve as an early warning 

system and a lot more functionalities. ITS can be stated as the 

collection of multiple such functionalities which take their 

roots from the telecommunications and semiconductor 

industry as their onset allowed features like Cruise control, 

GPS Navigation, Emergency notification systems, Vehicle 

Robotics to be incorporated into vehicular technology at a 

much affordable rate. 

The vision of technologically advanced transportation was 

demonstrated in New York World’s Fair in 1939-1940, where 

the most popular concept was the Futurama [2] at the General 

Motors pavilion which showcased mighty features like 

automatic distance maintaining between vehicles by means of 

Radio Control and the proposed timeline for this development 

was 20 years. The background for this development can be 

credited to the expansion in vehicle market prior to the Second 

World War when common people began buying vehicles in 

large numbers [21]. As the number of vehicles on the road 

increased, the number of vehicle related accidents and 

fatalities also started to increase and as a result, safety started 

to become a major concern during this time. After the Second 

World War, the number of vehicles further increased, 

prompting increase in highway expansion to meet the demands 

of the increase in vehicles. Even on increasing the highway 

capacity the number of accidents and passenger safety were 

still major concerns. National organizations were formed to 

put a control on vehicle speeds, implement norms to safeguard 

driver and passengers in the vehicle, Airbags and child seats 

made mandatory during the late 1960s. During the same time, 

ambitious projects like General Motors’ Driver Aided 

Information and Routing System (DAIR) were formed and 

shutdown due to potential cost involved in employing such a 

system. DAIR was closely followed by the Experimental 
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Route Guidance System (ERGS), under the then Bureau of 

Public Roads, which can be said as the earliest form of 

Vehicle-to-Infrastructure communication. The project showed 

prospect and was experimented by major corporations but was 

ultimately discontinued in the 1970s. Japan was experimenting 

with something on similar terms during the same time with 

their Comprehensive Automobile Traffic Control System 

(CACS), which was succeeded by Road/Automobile 

Communication System (RACS) project in Japan. In this same 

time, Autofahrer Leit und Informatiossystem (ALI), a driver 

guidance system, was being developed in Germany, which was 

another attempt at a routing system based on data acquisition, 

taking information from the driver about the target destination 

and having features similar to modern day GPS like optimum 

speed, information about obstacles and dangers in the path. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Timeline of ITS Development across the world [13] 

 

The 70s and 80s saw increasing vehicle fatalities followed 

by fuel shortages, prompting authorities to enforce stricter 

efficiency and safety norms. During this time semiconductor 

technology was becoming more affordable and smaller, 

allowing data acquisition systems, controller systems, 

communication and sensing systems to become more 

affordable and convenient. The 80s saw the birth of Intelligent 

Vehicle Highway Systems (IVHS), which was crucial in the 

formation of various Vehicle-to-Infrastructure communication 

technologies. This phase also marked the start of similar other 

projects across the globe with the PROMETHEUS and the 

DRIVE project in EU, which brought about the development 

of various projects like SARTRE and the adoption of 

important technologies like the adaptive cruise control into 

popularity. Japan had its own projects like the 

Road/Automobile Communication System (RACS) during the 

same time, experiments on which resulted in the development 

of Vehicle Information and Communication System (VICS) 

which was commercialized in the late 90s. 

The ITS was made formal in the US by 1994 and ambitious 

projects like Automated Highway Systems were announced. It 

was a competitive project between a consortium of industry 

and academia, the goals of which were to demonstrate 

research into automated highways which would be safer and 

ultimately convenient. Research was done and a demonstration 

showed potential to solve most of the problems by integrating 

intelligent vehicles with intelligent roads, but the project was 

scrapped due to budget restrictions. The results of this research 

however, have been crucial to the development of todays 

connected vehicles and automated highways. 

The most essential work in this field and towards future 

automation of vehicles has been done in projects like Vehicle 

Platooning, Traveller Information System, Passenger Safety, 

Electronic Tolling System, and major control features like 

Cooperative Cruise Control System, RADAR, and LIDAR. 

Since ITS incorporates telecommunication as one of its major 

support branches, an electromagnetic spectrum was dedicated 

for vehicle related communication. Dedicated Short Range 

Communications (DSRC), as can be understood from the 

name, is a technology, specified under IEEE 802.11p and 

IEEE1609, for vehicle-to-x communication, which entails 

vehicle-to-infrastructure, vehicle-to-vehicle communication, 

and has an allocated frequency of 5.9GHz and a frequency 

band of 75MHz. The applications areas of DSRC can be 

broadly stated as Public Safety, Traffic Management, Traffic 

Coordination, and Traveller Information Support [23]. 

Electronic Tolling is a convenience feature essential for 

smooth, break-free and hassle free commuting of vehicles. It 

involves functionality from vehicle identification, and 

electronic payment and can be understood as when a vehicle 

uses the highways, the payment for such use is done without 

stopping at fixed toll booths. Toll booths are usually a huge 

bottleneck on highways and can generally cause delay of hours 

during transit, naturally causing losses. The progress in this 

segment has come to a point where cars usually drive at 

highway speeds without having to slow down. This is brought 

about by using Radio Frequency Identification (RFID) tags, 

installed on vehicles. As a vehicle drives over tolling agency 

designated spots, the sensors embedded in the road sense the 

data from the RFID tags of the vehicles. This method has 

shown promise of high accuracy. An alternative method by 

using electronic transponders has been in use in Norway since 

three decades now. It uses a system of transmitter-receiver, 

transmitter installed in the car and the receiver on toll 

collection points, as a car passes by, the transmitter installed 

on the car’s windshield communicates with the receiver and 

logs the entry for the respective vehicle. The collection of the 

toll fees can then be either electronic or post-paid. This system 

allows vehicles to travel as fast as 100kmph, thus reducing the 

issue of bottleneck. In either case, the technology was 

essentially a derivative of vehicle identification. 

Traveller Information System is another crucial part of the 

ITS concept, which provides necessary information about the 

vehicle and also provides information to the vehicle about 

important things in the vicinity like incidents, nearby locations 

for stops, distance to nearest fuel stations, traffic conditions for 

the road ahead, weather conditions and optimal route. This is 

also used by Traffic Management Centers to better understand 

and coordinate traffic movement. It is also important in the 

way that it relates information about mishaps to both, the 

vehicles behind it and the TMC, so that other vehicles can 

avoid the road ahead and take alternative routes, and it allows 

for a prompt response from the TMC to send for Emergency 

Response teams. This functionality is mainly based on the 

GPS. 

Cooperative Adaptive Cruise Control (CACC) has been a 

key driver of the platooning concept. It is an improvement of 

the ordinary Adaptive Cruise Control System (ACC), in 

which, the CACC communicates with the cars in front using 

DSRC to obtain their acceleration and deceleration times, 

which reduces the response time of the car, reducing the delay 

in traffic movement. The CACC uses DSRC along with the 
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RADAR and LIDAR technologies already employed in the 

ACC. It will play an important role in the future of car 

technology as it merges into the Autonomous Vehicles domain. 

Problem with ITS is majorly of privacy and security. Since 

ITS puts up the vehicle information like position, vehicle 

occupant information, vehicle conditions and other such vital 

information, it needs to be guarded from unauthorized access. 

Security flaws of ITS are its worse shortcomings so far. ITS 

subset Internet of Vehicles has the potential drawback of a 

connected vehicle being controlled by an unauthorized user 

remotely with malicious intent. If the control of a vehicle is 

obtained by such a user, they could potentially disrupt traffic 

flows to a catastrophic level. Experimental vehicles have 

already seen remote intrusion attempts with some of them 

being successful. However, crucial work is being done in order 

to keep vehicle communication and vehicle safety protected, 

bills are being enforced, and the auto-industry is increasing the 

safety standards of communication protocols. 

III. VEHICLE PLATOONING 

The concept of vehicle platooning has been proposed in the 

1970s and the approach has been dealt with in different forms 

in different countries. Origin of vehicle platoon as a concept 

can be traced back to the European ARAMIS project of 1972, 

where 25 small vehicles were driven at a speed of 50 mph, 

with a distance of about 1 foot between them, on a test track in 

France, using just ultrasonic and optical sensors. Later 

concepts for platooning required the implementation of cruise 

control and adaptive cruise control without much help from 

other options of connectivity such as V2V or V2I, the most 

prominent of which is the EUREKA PROMETHEUS project. 

PROMETHEUS was the largest R&D project in the field of 

driverless cars, which received a huge amount of funding from 

the EUREKA Nations. This project was a collaboration 

between multiple universities and car manufacturers, the result 

of which defined the stage for Autonomous Vehicles. The most 

important outcome of the project however was the 

demonstration of an almost complete autonomous VITA 

(‖Vision Information Technology Application‖ is an autopilot 

that can brake, accelerate and steer) vehicle, based on a 

Mercedes S-class saloon car, which had saccadic vision. The 

car along with a twin car, VaMP, drove on Paris highways for 

more than a thousand kilometers at speeds of 130 kmph, 

requiring minimal human intervention, demonstrated the 

advantages and possibility of vehicle platooning in case of 

completely Autonomous Vehicles [12]. 

Platooning, very simply put, is a queue of a lot of vehicle 

which travel closely behind each other, such that the resultant 

aerodynamic friction on the rear vehicles is minimized due to 

the close proximity of the vehicles resembling a train. An 

added advantage of the system is increased road capacity. This 

can be made possible by means of communication of between 

the lead vehicle and the following vehicle. The lead vehicle 

communicates factors like acceleration and braking instantly, 

which would otherwise be difficult to ascertain in situations of 

close proximity leading to fatal mishaps during sudden 

braking. The delay in manual acceleration and braking can be 

understood as accordion effect. Platooning is based on the 

assumption that the lead driver will be a professional, which 

would require special training. It would have been an extra 

task to train drivers to become professionals in platooning. 

With the arrival of autonomous vehicles the requirement of a 

professional driver will be eliminated. 

Following the success of EU, California Partners for 

Advanced Transit and Highways (PATH) was setup in 1984 as 

collaboration between California Department of 

Transportation, University of California, Berkeley, and other 

academic institutes and private industry. Platooning under 

PATH required the lead vehicle to be completely autonomous 

to minimize the human error which can cause vehicle crashes, 

and depends on V2V communication capabilities of a vehicle. 

Studies at PATH have shown that highway capacity can be 

improved by a factor of two to three over existing roads by the 

implementation of platooning. The first tests were carried out 

by PATH in 1994 with four car platoon and progressed on to 

eight car platoon in 1997. According to their research the 

leader vehicle was able to save up to 5% and the following 

vehicles were able to save 10-15% in succession, suggesting 

that major savings can be achieved by platooning. PATH 

research is now focused on automated truck platooning with 

trials being done on two tractor trailer trucks in 2003 and three 

tractor trailers done in 2010-2011. Newer systems being 

developed will make use of cooperative adaptive cruise 

control and are being developed in collaboration with Scania. 

The most prominent progress in this field has been 

achieved under the SARTRE project, which was concluded in 

2012. SAfe Road TRains for the Environment (SARTRE) was 

a project to try and investigate safe mechanisms for platooning 

on the existing highways, which was funded by the European 

Commission. The project was led by Ricardo UK, with Volvo 

as the only vehicle vendor and had collaboration from 

academia across the continent. The project was started in 

2009, and after three years it achieved its aims of producing a 

prototype which demonstrated a platoon formed of 8 vehicles 

which belonged to heterogeneous vehicle classes. The vehicle 

at the front was the leader vehicle which was driven by a 

professional driver and controlled the slave vehicles that 

trailed behind it, which were linked electronically, and were 

allowed to join and leave dynamically. Trials were conducted 

in Sweden and Spain, during which the leader vehicle was a 

truck and the vehicles that followed the leader had such 

autonomy that the driver could take his hands off the steering 

wheel and perform other activities, with the platoon speeds 

reaching 90kmph and a distance of 6m between the following 

vehicles. EU and specifically Volvo plan to implement this 

concept on the roads by 2020, which would result in higher 

efficiency, safer commuting and increased highway capacity 

without the necessity to improve existing highway 

infrastructure. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Representation of Vehicles in a Platoon 

 

Japan is funding the Energy ITS program, aims of which 
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are to substitute the lack of skilled drivers, reducing carbon 

emissions and improving fleet fuel efficiency. The result of 

this research in Japan has demonstrated carbon dioxide 

emission reduction of up to 2.1% and improved fuel efficiency 

by 15%. The control of vehicles was done by RADAR, 

LIDAR and V2V communication mode, DSRC to be specific. 

Netherlands during its presidency of the European Union, 

organized a ―Truck Platooning Challenge‖ in 2016, in which 

multiple universities and private industries participated from 

across the continent to demonstrate how far their research has 

come, showed promising results. 

Platooning has its own benefits and drawbacks [13]. 

Benefits range from the highly stated increased fuel efficiency 

and road capacity increment to its not much talked about 

commercialization. Platooning shows prospect of reducing 

accidents in the future, and the organized behavior of vehicles 

will aid in improving traffic management. The concept’s 

drawbacks include the most skeptical relinquishing of control 

of the vehicle to a computer. Computers haven’t yet 

demonstrated complete functionality, but this issue will be 

resolved over time. Some more drawbacks include requiring 

drivers to acquire new skills and licenses, long platoons may 

prove to be a hindrance in lane changing for other vehicles, the 

communication security between vehicles is not completely 

foolproof yet which could cause theft, malicious accidents and 

deliberate highway jamming incidents. The technology 

required to drive in platoons will need to be retrofitted to 

existing vehicles and newer vehicles will have to be pre-

installed with the said tech to be able to use the functionality, 

neither of which will be cheap. The drawbacks of platooning 

are being studied since the inception of the concept and work 

on mitigating these drawbacks is underway. Concepts like 

Automated Highway Systems (AHS), Dedicated Short Range 

Communication (DSRC), are some of the proposals to solve 

much of the problems of platooning and more. DSRC as a 

protocol has been developed and is being tested while AHS is 

a concept still under works. 

Future of platooning has been thought of as similar to the 

taxi services that can be hailed from a smartphone app. Apps 

that will let users book a platoon ride have been thought of by 

Volvo, and when the technology is production ready we may 

see the arrival of such smartphone based apps. According to 

some research institutes, platooning is a near market ready 

concept that we may be able to see in the near future, even 

before the complete integration of autonomy in vehicles. 

IV. AUTONOMOUS VEHICLES 

With the advancement in automotive technology and 

integration of electronic systems, efforts are being made to 

make autonomous vehicles using artificial intelligence. With 

the automotive industry striding forward to reduce accidents 

and human fatalities, self-driven or autonomous vehicles offer 

a perfect solution. The need of the hour is development of an 

electronic control architecture which can replicate the response 

and complex decision making similar to that of a human brain 

and relay it to the body in quick time.  

Many vehicles have been developed with certain degrees of 

automation. Depending upon the extent of automation, the 

vehicles are classified into different levels [14]. 

Level 1 consists of automation in specific functions like 

lane changing, parking and cruise controlling while the driver 

is needed to be attentive at all times. Level 2 automation is a 

combination in which different functions are integrated like 

combination of lane centering along with cruise control. Level 

3 has limited self-driving, meaning that the driver can give up 

control of the vehicle when certain conditions are met but has 

to monitor for changes and take controls in his own hands if 

need be. Level 4 is totally self-driving automation, meaning 

the vehicle is driverless and is capable of operating on its own. 

Autonomy in vehicles today has reached the market in 

some form already with most new vehicles offering at least 

level 1 autonomy with features like Cruise Control, Lane 

Change Indicator, and Lane Departure Warning. Some auto-

makers have even reached level 2, such as Tesla, with its 

―Autopilot‖ feature which has successfully demonstrated 

collision prevention at highway speeds. Not only has it 

demonstrated collision prevention, but it has more capabilities 

to practically be a level 4 AV using a suite of onboard cameras, 

ultrasonic sensors and RADAR, although its full capabilities 

are still on trials. Using Autopilot, these cars can navigate 

through urban environments, highway traffic, can approach the 

owner on being ―summoned‖ and find a parking spot for itself. 

Tesla claims that using Autopilot, the cars are safer than 

average human drivers by at least two times [26], [27]. The 

most popular AV maker has been Google; the self-driving 

vehicle part of which has now become a separate company 

called Waymo. Waymo has registered more autonomous miles 

than any other vehicle manufacturer has and with fewest 

human intervention [28]. The development at Waymo is still in 

trial phase, with projects in multiple states for data gathering. 

The project at Waymo has so far been stated as a level 4 AV, 

suggesting no human intervention will be required at all, 

although some articles state that Waymo development is level 

3 [14]. Car manufacturers like General Motors, Ford, BMW 

Volkswagen, etc. are also invested in AV projects and have all 

conducted multiple successful trials so far. 

The impact of the autonomous vehicle on the automotive 

industry can be extreme. On one hand we may see reduction in 

accidents, parking and traffic issues but increase in the cost of 

the vehicle a lot as it will use a number of sensors, controllers 

and actuators which are high cost equipment. Also 

maintenance of all these complex systems will require 

recurring costs which will be a challenge to keep down. 

The autonomous vehicles provide benefits which not only 

will reduce driver stress, but also offers mobility to people 

who cannot drive. Also it will provide better safety, more road 

capacity and efficient parking solutions which will improve 

the overall efficiency of the vehicle. 

The cons to this technology are the increased costs, failure 

of components or controllers causing concerns. Also hacking 

and exploiting the technology for criminal use remains a 

security concern which will need constant addressing. People 

who consider driving in terms of a recreational aspect will not 

be accepting towards vehicle autonomy, such people may 

become a random aspect on the roads, the behavior of which 

cannot be predictable and such a situation could be accident 

prone. The malicious issues will add further problems, since 

the vehicle will not a need a driver, instances where injurious 

products such as toxic wastes or bombs are to be transported 

will become easier. The economic concerns worsen the case 

for AV further, lot of cab drivers will become unemployed 

since the need to chauffeur people around will practically be 
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taken over by the AV. Security concerns are also a liability, 

similar for the privacy of the occupant. Crucial information 

about the occupants’ position could be disclosed to 

unauthorized people [16]. 

V. INTERNET OF VEHICLS  

While the connected car concept has been present for 

around two decades, the Internet of Vehicles is relatively the 

newest concept in ITS. First applications of connected car 

were launched by General Motors as OnStar in 1996, in 

collaboration with Motorola. Initial services of OnStar were 

primarily intended for emergency response services, which 

evolved into Route Guidance. Remote Diagnostics, Remote 

Locking and Unlocking of Vehicle were later introduced when 

data communication was added to OnStar [13]. These services 

were soon adopted by other auto-makers and OEM 

manufacturers. By 2014 4G LTE and Wi-Fi services were 

launched by Audi and GM [4]. These services were essentially 

the foundation for vehicular connectivity, which will 

eventually evolve into Internet of Vehicles. 

Internet of Vehicles (IoV) refers to dynamic mobile 

connection which allows information exchange between 

vehicle and its surrounding. The surrounding may include 

other vehicles (V2V), roads (V2R), humans (V2H) or sensors 

(V2S). The exchanged data helps provide necessary vehicle 

administration and monitor vehicle behavior, along with 

offering vast multimedia services. 

The IoV connections consist of 3 layers namely, Client, 

Connection, and Cloud. The client is the vehicle which 

collects the data using high end sensors. The connection is 

established between the vehicle and the surrounding so as to 

transfer data. The cloud is used to store and release the 

collected data. 

The IoV works on the principle of vehicular global ID. The 

global ID (GID) is a communication system with global 

network connectivity [5]. The GID employs smart sensor with 

GPS and has the capability of online vehicle identification 

using online license plate. 

The GID also helps the vehicle with status perception using 

sensors and CAN communication as onboard diagnostics, 

which allows the vehicle to supervise instantaneous 

information of the environment and the state of the vehicle. 

The GID not only has V2V and V2I communication 

capabilities but also can do global communication and 

positioning. The GID uses the state of vehicle and other 

network to generate a unique ID for each vehicle, called online 

license plate. 

The IoV is an integration of many elements. It is bound to 

change the course of the automotive industry as it is going to 

change transport systems and the way the interaction between 

the vehicles and the surroundings take place in the near future. 

The challenge still remains in precise positioning of the 

vehicle as current navigation systems do not meet the required 

precision. Although with the evolution of technology, real time 

accuracy of positioning systems is bound to improve. 

The Future for IoV is promising; it opens up prospect for 

reduced vehicle related crimes as it effectively puts up relative 

data on the cloud to be accessed by concerned authorities. This 

poses a threat to the privacy of people but proper law 

enforcement will prevent such breaches in the privacy. Not 

only does it reduce criminal activity but also it allows 

insurance companies to understand the vehicle state of a 

prospective customer better. IoV essentially has the potential 

to hold data like driver statistics, driving history, vehicle 

condition, etc. on cloud. It enables seamless location based 

services to the vehicle owners such as road conditions, 

optimum trip timings, traffic information, and the most 

primitive but primarily important emergency services. 

VI. CONCLUSION 

With the amount of research being conducted the 

automotive industry is on the verge of major reforms. Soon we 

will be surrounded by intelligent technology. What remains to 

be seen is how quickly we adapt to these changes and in what 

ways will they impact our lives.  

The vision that was dreamed of as far back as 1920s has 

now started to take shape, with its development beginning 

with the research and implementation of technologies under 

Intelligent Transportation System across the globe. The 

collective tide around the world of technological 

enhancements in vehicular domain has ensured the progress 

towards Autonomous Vehicles. 

With concepts like electronic toll collection, remote vehicle 

diagnostics, remote vehicle control, driver information system, 

route guidance and navigation, location based information and 

a plethora of other features ITS has already begun making 

driving a vehicle a pleasure. The increased highway capacities 

and speeds have allowed for transportation to flourish. This is 

a scenario in the developed world of course, but the 

developing countries are not far behind in adapting the 

technologies of ITS and soon they too will reap the benefits as 

the potential for ITS only increases with its increase in 

adaptation. ITS encompasses all the aspects discussed in this 

paper, with domains like IoV and Vehicle Platooning all being 

its sub-aspects. The development in the field of IoV is 

relatively new and it offers tremendous scope in terms of 

expansion providing enhanced vehicle control and dynamics 

and also more research opportunities in the field, would ensure 

an increase in the demand for high-skilled workforce thus 

assisting with employment as well.  

Advances in IoV will assist other functionalities in the ITS 

domain as well. Most technologies and processes in vehicles 

require data gathering on a large scale. With such massive 

amounts of data being gathered it would not have been 

feasible to store and monitor the data locally, data sharing with 

cloud enables a cheaper and more practical solution. Functions 

like Vehicle Platooning could benefit tremendously from the 

link with the cloud as an individual vehicle will be able to 

know in advance about the conditions of the road ahead and 

will be better able to assist the passengers. 

Lastly, the data required for the functioning of an 

Autonomous Vehicle, will be made accessible by IoV. The 

major requirement for the complete independence of vehicles 

is now of smart systems, in the sense of better processor, better 

computing which allows for better decision making abilities in 

a Vehicle. The day is not very far when we see fully 

independent vehicles transporting humans like a chauffeur 

would. 
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