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Abstract - Since a decade people are trying to automate everything by incorporating technology in every field. This paper 
presents the steps to solve transportation problems by automation. The technology required in order to automate a machine is 
known as artificial intelligence. Artificial Intelligence (AI) is implemented as combination of several technologies. The 
process must be carried in three steps. Firstly there is a requirement of information, which is collected through technologies 
like human machine interface, computer vision and internet of things (IOT). Second step includes the conversion of 
information and driving experiences in readable form i.e. algorithms. In the last step vehicle analyzes the algorithms and 
learn driving as well as handling mobility scenarios. These algorithms can also be shared with other vehicles through cloud 
in order to make new vehicles learn driving in advance. The process of introducing artificial intelligence in automobiles 
isvery beneficial as driving a vehicle is of high responsibility and the chances of errors increases when the driver is feeling 
sleepy or struggling with fatigue. 
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I. INTRODUCTION 
 
AI is nowadays gaining popularity in the modern 
world as this technology has the capability to 
automate a machine and made to work on its own 
without any human intervention. When a system is 
automated with the help of AI, the efficiency and 
accuracy of a system increases as the process 
becomes free from human based errors. 
Transportation and travelling has become a very 
prominent part of our daily life, the number of 
vehicles on roadways are increasing day by day along 
with the population. So Artificial intelligence plays 
an integral role in mobility and transportation as the 
risk of errors in driving are very high and these may 
prove to be very dangerous. So in order to pacify the 
danger towards human life artificial intelligence is 
very efficient as well as beneficial. 
 
1.1 Artificial Intelligence 
AI is defined as the ability of a system to replicate 
human intelligence. An intelligent system is capable 
of taking actions on the basis of decisions with the 
help of its own thinking and observations [1]. AI is 
divided in two parts: 

 Weak Artificial Intelligence 
 Strong Artificial Intelligence 

a) Weak Artificial Intelligence 
Weak artificial intelligence is defined as the 
intelligence possessed by a system on the basis of 
pre-programmed set of rules and algorithms. 
Basically, the system works on an algorithm such as 
“If this and this but not this, then that”. For 
example: Siri of apple, Cortana of Microsoft. 
b) Strong Artificial Intelligence 
Strong artificial intelligence is defined as the 
intelligence of a system under which the system 
challenges and surpasses human intelligence. For 

example: we haven’t discovered such a system yet 
but we are moving towards the future with a very fast 
speed. 
1.2 Machine Learning 
Machine Learning (ML) is defined as the ability of a 
system to learn on its own with the help of gathered 
information and experiences [2]. The information and 
experiences are recorded in the form of algorithms; 
these algorithms make the system better day by day 
and can be shared with any other system as well. It is 
employed where designing and programming of 
algorithms is difficult like email filtering, optical 
character recognition, and computer vision. It is a 
technology which is used to implement artificial 
intelligence. 
1.3 Deep Learning 
Deep learning (DL) is defined as the ability of a 
system to gather information with help of audio and 
video inputs. It uses neural networks with hidden 
layers to stimulate human like decision making in 
which the information flow through neurons.[3] 
A system based upon deep learning receives the audio 
information by using NLP (Natural Language 
Processing) technology. NLP technique enables a 
system to understand human generated audio in the 
form of language. The system performs the tasks like 
image and speech recognition by using algorithms. 
1.4 Interconnection between Artificial Intelligence 
(AI), Machine Learning (ML) and Deep Learning 
(DL): 
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All the three technologies are interconnected and 
plays an important role in implementing artificial 
intelligence. Deep learning (DL) is a sub-set of 
machine learning whereas machine learning (ML) is 
the sub-set of artificial intelligence [3]. Deep learning 
is a technology which is used to implement machine 
learning technology. Whenever a system get inputs 
whether it is in the form of audio or visual, the inputs 
are sent to the neural networks of the system. The 
neural network analyzes the input received from the 
computer vision and microphones of the system and 
sends the data to machine learning part. Then the 
machine learning part of the system generate its own 
learning and convert the received information in the 
machine readable form i.e. algorithms. The 
knowledge and experiences are used to implement 
artificial intelligence and making the system better 
day by day. 
 
II. CONNECTIVITY & AUTOMATION 
 
Connectivity is defined as the process of analog or 
digital connection between different systems. At the 
present timethe popularity of digital connectivity is 
increasing rapidly as everything is getting digitalized. 
Digital connectivity between two systems can be 
established with the help of many types of 
equipmentlike radar, camera, transmitter, receiver etc. 
Connectivity plays an integral role in automation as 
there is a requirement of sharing of information and 
driving experiences with other systems. In 
automation digital connectivity is beneficial as the 
system is not connected through wires and the system 
becomes. Automation refers to the process of making 
a system capable of working with minimum or no 
human intervention. In order to make a system 
automated, the first step is to collect information 
associated with the assigned task, so programming of 
the system is done. In second step includes the 
implementation of connectivity so as to fulfill the 
needs of sharing the information with other systems. 
Finally the collected or shared information and 
driving experiences analyzed which is in the form of 
algorithm. 
 
III. METHODOLOGY 
 
3.1 Internet of Things (IOT) 
Internet of things refers to a network of devices 
which are embedded with software, actuators, 
sensors, vision and connectivity. IOT enhances the 
connectivity of the vehicles with their 
surroundings[4]. IOT helps in maintaining 
connectivity with the help of some features like: 

 

Internet of things is further divided in three types of 
connectivity. 

 Vehicle to Infrastructure (V2I) 
 Vehicle to Vehicle (V2V) 
 Vehicle to Device (V2D) 

 
3.1.1  Vehicle to Infrastructure (V2I) 
It is a type of IOT connectivity in which information 
is shared between the vehicle and the roadways 
infrastructure e.g. traffic lights, pedestrians, smart 
sign boards. The data is shared over an ad-hoc 
network. A smart traffic light shares the information 
related to traffic lights and thus the vehicle maintains 
a speed at which it gets a green light. Hence traffic 
light helps in achieving a smooth flow of traffic [5]. 
Smart pedestrians share the information related to 
road conditions or undergoing constructions. If a case 
arises in which the road condition is not good or the 
road is blocked due to any reason, the pedestrian 
informs the vehicle and the vehicle suggests an 
alternate route. The traffic and thus the vehicle is able 
to avoid traffic jams. 
Whenever there is a condition of extreme climate like 
snowfall or rain, it becomes difficult to catch up with 
the road signs due to less visibility or snow covered 
road signs. In that case smart sign boards shares the 
information directly to the vehicle through wireless 
communication like infrared connectivity. So the 
vehicle does not miss any information over road 
signs. 
 
3.1.2  Vehicle to Vehicle (V2V) 
It is the second type of IOT connectivity in which 
information is shared between two or sometimes 
multiple vehicles. This type of IOT communication is 
very beneficial towards the implementation of vehicle 
connectivity. In this the sharing of information is 
done over ad-hoc networks of the vehicle similar to 
V2I [6]. 
Whenever there is a condition in which two vehicles 
are moving towards a blind spot or the vehicles are 
moving towards each other on a three-way or four-
way when the visibility is less, in such conditions the 
vehicles communicates with each other and informs 
about the upcoming obstacle. Then the vehicle 
suggests appropriate measures to avoid collision. 
 
3.1.3  Vehicle to Device (V2D) 
It is the third type of IOT connectivity in which 
information is shared between vehicle and a device 
such as mobile or remote. In this a smart phone or a 
remote is connected to the vehicle, it is used to 
control the vehicle in many ways. 
Smart device work as a key to lock and unlock the 
vehicle. It also helps in searching the vehicle in a 
parking. Along with this smart device provides 
important updates and notifications related to the 
service requirement, failure of any part to the driver. 
The device is also useful in performing the parking of 
the vehicle in narrow spaces. The mobile application 
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is user friendly as the vehicle is parked with just one 
slide of thumb. 
 
3.2 Human Machine Interface 
It is the system of the vehicle which enables the 
driver to communicate with his/her vehicle and vice 
versa. This system also helps in maintaining 
connectivity with outer world. 
Human machine interface of the vehicle is divided in 
two parts: 

 Advanced Driving Assistance System 
(ADAS) 

 Infotainment Systems 
Advanced Driving Assistance System (ADAS) are 
intelligent features which help the driver in driving 
process [7]. 

 
 

3.2.1  ADAS 
Advanced Driving Assistance System consists of: 
 Long Range Radar – It enables the vehicle with 

ACC (Adaptive Cruise Control) and thus the 
vehicle take over the responsibility to move on 
straight roadways along with maintaining 
adequate distance with other vehicles. The 
vehicle is also aware of other vehicles moving in 
adjacent lanes as well. 

 Lidar – With the help of lidar, the vehicle is able 
to perform Emergency braking during the 
occurrence of any sudden obstacle, Pedestrian 
detection while driving in side lanes or while 
parking and last Collision avoidance while 
moving on roadways as bad weather conditions 
like fog decreases the working efficiency of the 
adaptive cruise control. 

 Cameras – Cameras provide “Traffic Sign 
Recognition ability to detect weather the light is 
red or green, “ warning during lane departure so 
as to avoid collision, “proper view while parking 
the vehicle in under constructed or busy parking 
areas”, “Surround View so the driver gets the 
whole information related the vehicle 
surroundings. 

 Ultrasound – It provides parking Assist and tells 
whether the parking space between two vehicles 
or a vehicle and an object is enough. If the space 
is not enough then ultrasound informs the driver 
avoid collision with other vehicles or pedestrians. 

 Short Range Radar – It provides “Cross Traffic 
Assist so that collision can be avoided from 
passing vehicles while taking the vehicle out of 

the parking space”, “Rear Collision Warning 
while moving the vehicle in reverse direction. 

 
3.2.2 Infotainment Systems 
This features help in maintaining connectivity 
between the vehicle and the driver along with the 
outside world. Infotainments Systems consist of: 

 Speech Recognition – It provides the ability 
of natural language processing to the vehicle 
due to which it is able to recognize human 
voice as well as understand the command. 

 Navigation System – It enables the vehicle 
to track locations visited and roadways taken 
by the driver on a regular basis in order to 
mollify the difficulties in the mobility. The 
regular routes may include way to office and 
returning to home. 

 USB and Bluetooth Connectivity – With 
the help of this feature the vehicle connects 
itself to any device like mobile phone, iPod, 
USB etc in order to provide entertainment 
by playing music or movies. 

 Wi-Fi and LTE Connectivity – It enables 
the vehicle to connect the driver with the 
external world via internet or voice call. The 
vehicle notifies the driver about mails and 
latest global updates via notifications. Driver 
is able to utilize the travelling time to check 
his/her mails and news feeds. 

 Climate Control – This feature enables the 
vehicle to adjust the environment 
automatically. It adjusts the cooling of air 
conditioner or warmness of heater according 
to the physical condition of the driver. The 
vehicle offers this feature as a result of 
detection of driver’s health condition 
through its sensors. 

 Monitored Driving – This feature 
continuously monitors the driver’s behavior 
and mood. It detects whether the driver is 
feeling sleepy or is drunk and in such 
conditions either the vehicle completely take 
over the driving task or come to a complete 
stop. 

 
3.3 Cloud Hosted Intelligence 
Cloud hosted intelligence is a technology which plays 
an integral role towards achieving autonomy in 
vehicles. Cloud intelligence provides a common 
platform to share information and driving 
experiences. It helps in teaching new vehicles how to 
drive.  When a vehicle is introduced over road, the 
vehicle gathers information and data associated with 
its surroundings with the help of human machine 
interface and IOT. On the basis of this data and 
information, the ML part generates algorithms of 
driving. The vehicle shares these algorithms over a 
cloud to which all the vehicles are connected. 
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Every vehicle in the world generates driving 
experiences by analyzing the shared ML algorithm 
over the cloud. By this way the vehicle learn driving 
on the basis of experiences of other vehicles even 
without facing any scenario first hand. 
Cloud hosted intelligence work over the technology 
of 
Big Data and is very helpful for establishing 
connectivity in fields like: 

 User Preferences 
 Vehicle Telematics 
 Automobile Sensors 

 
3.3.1 User Preferences: 
It is a feature associated with the driver or owner of 
the vehicle. The features provided are as follows: 

 The vehicle keeps the records of places 
visited and the routes taken by the driver 
regularly. The +device offers these as 
preferences whenever the driver is on its 
way. 

 The vehicle also provides preferences in 
infotainment technology like social media, 
YouTube and music. 

 Along with this the vehicle also keep a 
record of the sites visited and digital 
applications used by driver so as to provide 
notifications related to mails and required 
updates. 

 
3.3.2 Vehicle Telematics 
In this technology the vehicle offers intelligent 
connectivity features like: 

 The vehicle keep itself updated regarding the 
driving conditions at all time. In case of 
emergency like accident, the vehicle 
automatically informs the nearest police 
station and hospital so that help can be 
provided as soon as possible. 

 Vehicle Telematics helps in maintaining 
connectivity between all the vehicles which 
are part of a fleet. 

 Another feature is beneficial in making the 
mobility economical by finding gas station 
with cheapest fuel and service centers with 
lowest charges. 

 
3.3.3 Automobile Sensors 
Automobile Sensors play a vital role in gathering 
information [8]. Sensors offer features like: 

 The automobile sensors keeps a record of 
vehicle’s condition and if any defect occurs 
in any part of the vehicle, the vehicle 
notifies the owner by using signals like beep 
sound or flash light over display. 

 Through this the sensors provide the 
information of any such condition where the 
vehicle is not able to perform mobility on its 

own and there is a need of human 
intervention. 

 
IV. AUTONOMY 
 
4.1 Flow Chart of Achieving Autonomy 

 
4.2 Levels of Autonomy 
The autonomy of a vehicle is defined on the basis of 
levels. The range of autonomy varies from level 0 to 
level 5 with no autonomy at level 0 and complete 
autonomy at level 5 [9]. 
 Level 0: At this level of autonomy the vehicle is 

completely controlled by the driver. 
 Level 1: At this level smart braking feature is 

introduced in the vehicle through which the 
vehicle provides assist in applying emergency 
brakes to stop the vehicle. At this level the 
vehicle is able to provide partial assistance to the 
driver. 

 Level 2: It is the level at which the vehicle is 
able to provide complete driving assistance to the 
driver with the help of some smart features like 
ACC (Adaptive Cruise Control) and lane 
centering. 
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 Level 3: At level 3 the vehicle take over the 

driving task but still a person is required in order 
to monitor everything. At this level the vehicle 
performs the driving task but the responsibility of 
safe driving is over the driver. 

 Level 4: At this level of autonomy the vehicle 
performs the whole driving function along with 
monitoring the driving task but whenever an 
emergency is there driver needs to intervene. 

 Level 5: At this level the vehicle is able to 
perform the driving task without any kind of 
external intervention. 

 
CONCLUSION 
 
The purpose of this research work is introducing 
artificial intelligence in vehicle technology.AI 
enhances safety and efficiency of transportation 
without increasing the burden on human beings and 
decreasing the human intervention. The study of AI 
helps in understanding how a vehicle can be made 
autonomous. The process depends upon artificial 
intelligence, connectivity and autonomy. 
This research work extracted the three steps to make 
a vehicle autonomous. First step includes the 
introduction of intelligent digital systems which 
receives all the information regarding roads and other 
vehicles as well. This information is converted into a 
digital form or readable by the vehicle i.e. algorithms. 
Second step is of maintaining proper connectivity 
with other vehicles and devices. So the information 
can be shared over a network or cloud. Final step is 
the process of implementing autonomy, which is done 

by the machine learning part of the vehicle itself. The 
machine learning part makes the vehicle learn driving 
on the basis of generated algorithms. 
The study suggests that the intelligence of the vehicle 
get enhanced and the vehicleis capable of performing 
driving without human intervention. This technology 
has aupcoming scope as the vehiclegets better itself 
with passing of time. 
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