
 

 

Artificial Intelligence in Autonomous Vehicle’s: A 
Review 

 

Prof. Lakshman Singh[1], Prof. Amrinder Singh[2], Arun Kumar Pundir[3]*, Abhishek Saini[4] 
 

[1][2]Assistant Professor, Department of Automobile Engineering, Chandigarh University, Gharuan, SAS Nagar, Mohali, India 
 

[3]*[4] Students, Automobile Engineering, Chandigarh University, Gharuan, SAS Nagar, Mohali, India 
 

 
Abstract - In the era of modern age technology, everyone wants to have comfort whether they are doing some work or driving a vehicle, and 
manufacturers are trying to fulfill their consumer's demand by launching different products every year. In this busy world, driving comfort 
becomes a crucial need because occasionally the pilot needs to drive the vehicle for hours to reach its destination. So, in this modern age 
technology, automobile manufacturers tend to build autonomous vehicles that are fascinated to provide relaxed driving to the driver as well as 
safety during the entire journey. In the automobile sector, various characteristics have been analyzed that create the vehicle to be autonomous. 
Google is one of the biggest networks in the world and they are researching self-driving vehicles since 2010 to give autonomous vehicles a 
completely new level and to achieve it artificial intelligence plays a vital role in it. In this paper, we will see how artificial intelligence helps 
the self-driving vehicles to reach their destination with minimum human involvement and different types of automation level and artificial 
intelligence involvement in these levels. ACS (Advance Control System) illuminates sensory data to maintain the record of their position 
even though when the condition changes. Various autonomous and semi-autonomous features have been launched in vehicles such as parking 
assist, cruise control, lane-keeping. Autonomous vehicles have a variety of sensors (like radar, lidar, GPS (Global Positioning System) and 
navigation, image processing) which helps them to sense their environmental conditions. It is assumed that most of the manufacturers will 
launch fully autonomous vehicles by the dawn of the next decade.    

 
Keywords - Adaptive Cruise control, Artificial Intelligence, Autonomous, Autopilot, Computer Vision, Self-driving Vehicle, 
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I. INTRODUCTION 

       Artificial Intelligence (AI) is a process of simulation of human intellect in mechanisms that can be reprogrammed 
to anticipate like humans and copy their activities. It assists to collect appropriate information or data, find out alternatives, 
select the perfect substitute, perform actions, create decisions, analyze decisions, and forecast them intelligently. The ideal 
attributes of artificial intelligence are their capability to defend and use measures that have the most prominent opportunity for 
accomplishing a particular aim.[1] Modern-day machine’s ability is usually categorized as artificial intelligence that involves 
understanding human commands effectively, contending at the most elevated level in an indispensable game framework, 
autonomous vehicle, intelligent instructing in the content transmission system (for eg., Autonomous and parking vehicle utilizes 
deep learning, a subdivision of Artificial Intelligence, to identify the extent around the vehicle. Nvidia Corporation utilizes 
Artificial Intelligence to deliver vehicles “the ability to observe, analyze, and study, so they could navigate an approximately 
eternal range of permissible driving situations.”). The common obstacle (or aim) of AI research involves intellectualization, fact 
presentation, planning, research, vocabulary processing, perception, and the ability to shift and command objects. Traditional 
information is amidst the field's long-term goal. Approaches involve statistical techniques, computer brain, and conventional 
figurative AI. Several devices are used in Artificial Intelligence, together with variants of scouring and numerical enhancement, 
artificial computer systems, and methods depending on insights, feasibility, and commercial aspects. The AI sector is built on 
data designing, theory, software engineering, brain research, rhetorical, science, and numerous different fields. Computer 
science characterizes AI research as an "intelligent agents". A more detailed representation categorizes AI as "a systems 
capability to adequately decode external data, to obtain this data, and to implement these facts to achieve fixed aim & tasks with 
the help of workable transformations" [2]. AI is an inter-disciplinary technology with numerous methodologies, but 
advancements in ML and deep learning are making an ideal change in all technical sectors of each industry [1]. 
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Figure1a: Working of Artificial Intelligence [2]  

 
II. LITERATURE REVIEW 

         Artificial Intelligence (AI) started in ancient times, with rumors, and gossips about artificial materials will be 
equipped with information or awareness by magnificent experts. Roots of present-day Artificial Intelligence were founded by a 
traditional thinker who ventures to portray the methods of individual thoughts as to the mechanized command of characters. 
This task was accomplished with the creation of programming PC during the 1940s, machinery depends upon the conceptual 
core of arithmetic reasoning. This tool and the convictions beyond this motivated a group of scientists to commence truly 
examining the chance of building an electronic mind. Subsidizing and interest for AI expanded in the principal half of the 21st 
century when AI was viably applied to various issues in the academic world and industry on account of new systems, the 
execution of dynamic PC apparatus, and the assortment of gigantic data.[3]  
We are living in a time of "tremendous data," an age wherein we can assemble an enormous measure of information 
unmanageable for a person to measure. The utilization of AI in such a way has quite recently been exceptionally profitable in a 
couple of endeavors, for instance, specialized, banking, diversion, and promoting. We've seen that regardless of whether 
calculations don't improve a lot, immense information and enormous computing just permit AI to learn through brute power. 
There might be proof that Moore's law is decelerating a bit, however, the expansion in information hasn't lost any speed. 
Achievements in software engineering, science, or neuroscience all fill in as expected outs through the Moore's Law limitations 
[4]. 

 

 
Figure2a: History of Artificial Intelligence[5] 

 
2.1 Autonomous Vehicle: 
An Autonomous vehicle is one which runs and performs the task without human intercession. Human interference isn't 
necessary to get hold of vehicle power every time; neither a human is needed to be present in the vehicle by any mode. The 
autonomous vehicle can go anywhere and do all that a skilled driver does. The SAE presently characterizes six number of 
Automation levels from Level zero (completely manual) to Level 5 (completely self-governing). Siemens a Germany-based 
organization recommends software named Mind Sphere, it is an operating system based on a cloud platform that empowers the 
machinery and tools within the industry to gather information. Industry states that it can assist industries to observe the state of 
their organizational resources by making use of machine learning (ML) analysis. 
According to the company, sensors gather information from a variety of machinery and upload it to the network cloud of the 
company and after that, this information is processed through the software's machine learning (ML) algorithms. For eg., a 
battery production plant working on the Mind Sphere podium may be ready to manufacture 10000 battery/day, however, 
sensors gathered information may acquaint analytics which shows that manufacturing has dropped in the last 2-3 days, and all 
this data is displayed in the form of charts on the maintenance manager screen. The software might additionally exhibit which 
machinery is not performing well and Mind Sphere may likewise run diagnostics on the failure to meet the expectations. When 
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the ML model behind it finds the issue, the Mind Sphere might acquaint the machine servicing engineer about the issue and 
prescribe to either repair or retire the machine.[6] 

 

 
 

Figure2b : Levels of Automation[7]  

 
2.2 Levels of Automation: Levels of automation are categorized into 6 parts and, as the tier rise, the stage of the driverless 
vehicle's freedom for activity control rises. 

1. Level 0: Vehicles have no jurisdiction over their activity and the driver does the whole task. 
2. Level 1: Vehicle's advanced driver-assistance systems can uphold the drivers with braking and steering. 
3. Level 2: The ADAS can direct braking, steering, and accelerating in certain conditions, even though the driver is still 
needed to hold on to the total attentiveness to the driving conditions all through the trip, with additionally executing the 
remaining vital tasks. 
4. Level 3: The Advanced Driving System can execute all the functions of driving in undeniable circumstances, even 
though driver interference is needed to have the alternative to retrieve sovereignty when instructed by the ADS. In the 
remaining circumstances, the driver can perform vital tasks. 
5. Level 4: The vehicle's ADS can execute all driving chore autonomously in specific conditions in which human 
consideration isn't needed. 
6. Level 5: It includes complete automation by which the vehicles ADAS can execute entire chores in any 
circumstances, without any help from the driver. This complete automation is going to be authorized with the utilization of 
5G development, which will authorize vehicles to speak with each other, yet also with traffic signals, signs, and even to 
the path itself [8] 

 
2.3 Literature Review Of Autonomous Vehicles: 
Tests are going on autonomous vehicles since the 1920's but promising preliminaries occurred during 1950 and work has begun 
from that point forward. The primary independent and autonomous vehicles showed up during 1980, with CMU's Navlab and 
ALV assignment in 1984 and Mercedes-Benz's Eureka Prometheus assignment in association with UniBw Munich (Universität 
der Bundeswehr München) in 1987. After that, various corporations and researching firms started performing tests on 
self-driving vehicles including Continental Automotive Systems, GM Vehicle Manufacturers, Mercedes-Benz, Volvo, Audi, 
VisLab, Toyota, and many more. In 2013 July, VisLab exhibited BRAiVE, a vehicle that proceeds independently on a 
combined traffic path open to public traffic. In 1925, Houdina Radio Control exhibited the radio-controlled "American Wonder" 
on New York City roads, going up Broadway and down Fifth Avenue through the heavy traffic jam. The American Wonder was 
a 1926 Chandler that was outfitted with a transmitting antenna on the cargo area and was controlled by an individual in another 
vehicle that tailed it and conveyed radio frequencies that were received by the transmitting antenna. The antenna feeds the 
signals with circuit-breakers which controls small electric motors that regulate every gesture of the vehicle.[9] In 1939, Norman 
Bel Geddes features it’s Futurama at World’s Fair which was sponsored by General Motors. In 1953, RCA labs built a system 
that was operated by miniature car guidanc1e and controlled by wires and, in 1957 it was successfully tested on the 400-foot 
public highway in the State of Nebraska. In the 1980’s, Ernst Dickmanns and his team designed a vision-guided Mercedes-Benz 
robotic van at Bundeswehr University Munich, Germany. In 1994, Vamp and Vita-2 (twin robot vehicles) of Daimler-Benz and 
Ernst Dickmanns drove more than 1000km’s on a Paris 3-lane highway in heavy traffic at the speed of 130km/hr with the help 
of human involvement and research is still going on.[10]   

 
2.4 Working of Autonomous Vehicle: 
Autonomous vehicles depend on many aspects like algorithms, software, ML systems, actuators, sensors, etc. Self-driving 
vehicles generate and contain a blueprint of its environmental factors depending on a variety of sensors located at varying 
divisions of the car. The radar sensor observes the location of accessible vehicles. The camera recognizes traffic signals, scan 
traffic signs, trace alternate cars, and search for people who are walking on foot. Lidar sensor picks up the light of the vehicle's 
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environmental conditions to locate path markings, distance, and path boundary. The ultrasonic sensor in the tires observe 
constraints and nearby vehicles during parking.  
Complex computer programs at that phase measure this tangible info, design a path and convey signals to the vehicle's actuator, 
which commands steering, acceleration, and braking. Algorithms, object identifications, codes and model helps the software to 
observe traffic leads and explore obstructions.[6] 

 

 
 

Figure2c: Working of Autonomous Vehicle[11] 

 
III. ARTIFICIAL INTELLIGENCE IN AUTONOMOUS VEHICLES 

          Artificial Intelligence advances power self-driving vehicle systems. Specialists of self-driving vehicles use a 
huge size of data from IR systems, close by ML and neural organizations, to plan a machine that can drive itself.  
The neural frameworks perceive plans in the data, which is then moved to the ML calculations. That data contains pictures from 
cameras for independent vehicles from which the neural framework sorts out some way to perceive traffic lights, trees, controls, 
walkers, street signs, and various bits of some irregular driving condition. Artificial Intelligence programming in the vehicle is 
associated with all the sensors and pile up data from Google Maps and camera for recording inside the vehicle. The AI 
replicates the human perception and judgment method utilizing deep learning and dominates activities in the driver's control 
system, for eg. braking, accelerating, etc.[12] 

 
IV. TECHNOLOGY 

         Autonomous vehicles have precise attributes that differentiate them from the rest of the advancements and 
automobiles. Because of these attributes, autonomous vehicles can be more life-changing and fit for feasible changes. The 
qualities will be clarified dependent on the accompanying subjects: digital traces and modularity, reprogrammable & smart 
communication panel, homogenization & decoupling. 
 

 
Figure 4a: Working of Autonomous Vehicle Technology[13] 
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4.1 Hybrid Navigation: Various systems assist the autonomous vehicle like vehicle control method, radar perception, vehicle 
control, global path planning, vehicle's navigation system, laser perception, position system, the environment perception, 
perception of vehicle speed and direction, electronic map, visual perception, the map matching. 
  The main problem for autonomous vehicle designers is to build command systems that can investigate tangible 
information to give the exact location of different vehicles and the path ahead. The latest autonomous vehicles usually work on 
Bayesian SLAM algorithms, which merge information from various sensors and navigation systems into live position 
estimation and navigation upgrade. Waymo has invented an alternative of SLAM known as DATMO that additionally manage 
barriers, for example, vehicles and walkers. Basic systems may utilize roadside RTL system innovations to support localization. 

 
4.2 Homogenization and decoupling: During the current advancement of the digital period, many industry benchmarks have 
been evolved on the most proficient method to store computerized data and in which configuration. This idea of additionally 
applies to self-governing vehicles. For self-governing vehicles to see its environmental factors, they need to utilize various 
strategies each with their going with advanced data (for ex. Global Positioning System, motion sensor, computer vision, radar). 
Homogenization necessitates the computerized data by these various devices will be sent & put away in a similar structure. It 
indicates their disparities are disengaged, and advanced data can be sent, put away, and processed so the vehicles and their 
computer software can all the more likely comprehend and follow up on it. Homogenization likewise assists with exploiting the 
increased increment of the processing intensity of hardware & programming which additionally helps the self-governing 
vehicles for comprehending & follow up on the computerized data in a more effective way, along with bringing down the 
negligible expenses. 

 
4.3 Vehicle communication systems: VCS is a digital network in which side units are the broadcasting junction, transferring 
data with each other, for example, security notifications and traffic data. It could be viable in maintaining a strategic distance from 
collisions and traffic jams. Dedicated short-range communication (DSRC) gadgets operates in the 5.9 GHz band and transmit the 
speed 75 MHz with surmised limits 300 m. Vehicular communications are generally originated as a piece of intelligent 
transportation systems (ITS) [14]. 

Discrete vehicles may get help from info got from the various vehicle within the area, specifically info associated with traffic 
jams & security threats. VCS uses sides of the road units & vehicles as the communication devices in shared organizations, and 
supply data to each other. Pragmatically, VCS could authorize all participating vehicles to be extra beneficial. As indicated by a 
recent report by the US NHTS government, VCS can assist evade vehicle collisions up to 79% [15]. 

 
V. REPROGRAMMABLE 

          An additional attribute of self-driving vehicles is its main component may have extra magnificent significance on 
the programming and their feasibility, in place of the engine and its chassis. Because self-driving vehicles have a programming 
network that drives the automobile, in another idiom we can say that re-equip/improving the software capabilities through 
re-programming and modifications. The quality of these programmable fragments of self-governing vehicles is that the updates 
aren't necessary to arrive from the organization because, via AI, self-governing vehicles can create explicit upgrades and install 
them appropriately. These reprogrammable attributes of advanced technologies and the chance of intelligent AI offer makers of 
self-driving vehicles to separate themselves from programming. Self-driving vehicles are one of those technologies which will not 
ever get aged because they can be enhanced constantly (for e.g., constant reprogramming, constant software upgrade, etc.). 

 
VI. DIGITAL TRACES 

         Self-governing vehicles come with various kinds of radars and sensors. It permits them to join and work with each 
other with the computer from different self-governing vehicles as well as the side of the road units. It infers that self-governing 
vehicles drop digital trails when they interface or work with each other. Information that arrives by these digital trails could be 
utilized for creating new items or updates for improving self-governing vehicle's capacity of driving or security. 

 
VII. MODULARITY 

         Conventional automobiles and it's guiding machinery are developed as an item that will be finished, and not at all 
like self-governing vehicles, they can overhaul/upgraded on the off chance that they are modified or recreated. As expressed, 
self-governing vehicles are fabricated yet their headway credits never cultivated. As self-governing vehicles are modular because 
they are manufactured with various modules which can be clarified through LMA. 

 
1. The first layer of this engineering incorporates two segments as logical capability and physical machinery. The physical 
machinery alludes a real vehicle itself (for ex. chassis) and with regards to advanced reasoning, it is lead through the logical 
capability/knowledge layer in a working framework setup that helps the vehicle itself and manufactures it as an independent. The 
logical capability provides order over the vehicles and goes along with it with residual layers. 

 
2.  Above the device layer comes the network layer. This layer also involves two particular parts: physical transport and logical 
transmission. The physical transport layer suggests the links, sensors, and radars of oneself overseeing vehicles that engage the 
transmission of computerized information. Near that, the organization layer of self-governing vehicles has a logical transmission 
that conveys correspondence techniques and organization norms to examine computerized information with various associations 
and layers. This manufactures the accessibility of self-overseeing vehicles and engages the computational force of an organization 
or stage.  
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3. The service layer carries implementation and functionalities of the self-governing vehicles as they extricate, generate, 
devour contents and store it in contemplating its driving history, traffic jams, streets, or capability of parking for instance. 

 
4. The last layer of the model is the contents layer. It contains sounds, pictures, & recordings. Self-governing vehicles collect, 
extricate, and use to make a move and enhancing its surroundings grasp. The content layer in like manner gives metadata and list 
information about the content's origin, ownership, copyright, encoding procedures, content marks, geo-time stamps, and so 
forth.[16] 

 
 

CONCLUSION 
Self-driving vehicles guarantee to be a proficient and feasible method of transportation for everybody, forestalling mishaps and 
making driving advantageous for all. Machinery and mainly AI programming are what moving the industry forward. The 
foremost benefit recommended by self-driving cars is safety. The self-driving vehicles eliminate those dangerous factors from 
the driving - although self-driving vehicles are still ineffectual in case of some circumstances, for example, mechanical issues, 
that cause crashes. If the self-driving vehicle could essentially lessen the number of collisions, the economic profits could be 
huge. Bruises influence financial movement, comprising 57.6 billion dollars in lost work environment efficiency and 594 billion 
dollars because of the death and diminished personal satisfaction because of wounds, as indicated by NHTSA. If routes were 
normally utilized with self-driving vehicles, traffic would move fluently, and there would be fewer traffic jams. In completely 
autonomous vehicles, the owner could do some effective/creative tasks while driving to work. Individuals who can't drive 
because of physical restrictions could discover new freedom through independent vehicles and would have the chance to work 
in fields that require driving. Self-driving trucks have been tried in the U.S and Europe to empower drivers to utilize autopilot 
over significant distances, liberating the driver to rest or complete undertakings and improving driver security and 
eco-friendliness. This activity, called truck platooning, is controlled by ACC, CAS (collision avoidance system), and 
vehicle-to-vehicle communication. 

 

ACKNOWLEDGMENT 

          This whole research work has done under the guidance of Professors, Automobile Department Chandigarh 
University, Gharuan, Mohali who has provided all necessary resources like data book, research articles for getting necessary 
and valuable information for the completion of this work and learned about the AI methods and above all, utmost appreciation 
to the almighty God for the divine intervention in this endeavor. 

 
Reference 

[1] Builtin, “What is Artificial Intelligence? How Does AI Work? | Built In,” Builtin, 2019. 
https://builtin.com/artificial-intelligence (accessed Sep. 04, 2020). 

[2] Samuel Greengard, “What is Artificial Intelligence? gotcha Stream Subdomain,” 2019. 
https://news.gotchamobi.com/category/artificial-intelligence/3232926/what-is-artificial-intelligence (accessed Sep. 04, 
2020). 

[3] A. Benko and C. S. Lányi, “History of Artificial Intelligence,” in Encyclopedia of Information Science and Technology, 
Second Edition, 2011, pp. 1759–1762. 

[4] V. Kaul at.el, “The history of artificial intelligence in medicine,” Gastrointest. Endosc., 2020, doi: 
10.1016/j.gie.2020.06.040. 

[5] Guiomar Parada, “AI Report – The ethics of artificial intelligence: at the center of the debate of businesses, universities 
and institutions. The point of view of Francesca Rossi, expert for the EC and AI Ethics Global Leader IBM | Homo 
digitalis digitalis,” 2020. 
https://guiomarparada.nova100.ilsole24ore.com/2020/07/09/ai-ethics-artificial-intelligence-ibm/ (accessed Sep. 04, 
2020). 

[6] Synopsys, “What is an Autonomous Car? – How Self-Driving Cars Work | Synopsys.” 
https://www.synopsys.com/automotive/what-is-autonomous-car.html (accessed Sep. 04, 2020). 

[7] Synopsys, “The 6 Levels of Vehicle Autonomy Explained | Synopsys Automotive,” 2020. 
https://www.synopsys.com/automotive/autonomous-driving-levels.html (accessed Sep. 04, 2020). 

[8] TWI Ltd, “What is an Autonomous Vehicle,” 2020. 
https://www.twi-global.com/technical-knowledge/faqs/what-is-an-autonomous-vehicle (accessed Sep. 04, 2020). 

[9] Francis P Houdina, “Houdina Radio Control - Wikipedia,” Times Magazine, 2013. 
https://en.wikipedia.org/wiki/Houdina_Radio_Control (accessed Oct. 20, 2020). 

[10] “History of self-driving cars - Wikipedia,” 2018. https://en.wikipedia.org/wiki/History_of_self-driving_cars (accessed 
Sep. 07, 2020). 

[11] “Self-Driving Car Technology: How Do Self-Driving Cars Work? | Landmark Dividend - Landmark Dividend LLC.” 
https://www.landmarkdividend.com/self-driving-car/ (accessed Sep. 04, 2020). 

[12] M. Rouse, “What are Self-Driving Cars and How Do They Work?,” 2020. 
https://searchenterpriseai.techtarget.com/definition/driverless-car (accessed Sep. 04, 2020). 

[13] Taylor Raack, “Autonomous vehicle technology: System Integration with ROS – Taylor Raack,” 2018. 

ISSN NO: 2394-2886

Page No: 823

Suraj Punj Journal For Multidisciplinary Research

Volume 11, Issue 4, 2021



https://taylor.raack.info/2018/08/autonomous-vehicle-technology-system-integration-with-ros/ (accessed Oct. 21, 2020). 
[14]https://web.archive.org/web/20121119140100/http://www.leearmstrong.com/Dsrc/DSRCHomeset.htm. vol. 23, no. 2, pp. 

199–231, 2019, Accessed: Sep. 29, 2020. [Online] 
[15] NHTSA, “Frequency of Target Crashes for IntelliDrive Safety Systems,” National, no. October, p. 50, 2010, doi: DOT 

HS 811 381. 
[16] “Self-driving car - Wikipedia,” 2018. https://en.wikipedia.org/wiki/Self-driving_car#Reprogrammable (accessed Sep. 

30, 2020). 

 

ISSN NO: 2394-2886

Page No: 824

Suraj Punj Journal For Multidisciplinary Research

Volume 11, Issue 4, 2021


