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Abstract: Due to fast development in the field of Internet of Things (IOT) offers major
transformation in the automotive industry from human driven cars to self-driven cars.
Introduction of 10T will remodel the automotive industry from monitoring, managing and
processing the manufacturing units to the after-sales service to customers. This paper surveys the
issues and challenges involved in transformation of automotive industry by using 10T.
Keywords: 10T, RFID, automotive industry, self-driving.

1. Introduction

Because of fast growing techniques, Internet of Things (IOT) concept are expanded in the
various industries including automobile industry[1]. 10T are more helpful to achieve higher
levels of transformation in the automotive industry.lIOT consists of multiple sensors, electronics
devices and multiple software, that collects various data and provides various services. This
technology provides the connectivity between physical world and virtual world by exchanging
data, improves life standards of human[1,2].

It gathers the latest data within the discipline of the supply chain management and RFID
techniques, with the combination of other latest Information technologies, are applied in
automotive industry to achieve more efficient automotive industry in the area of low cost, low
energy consumption and environmental protection[6].

Fig. 1. Autonomous vehicles (Source: economist.com)

Autonomous car is not far from its reality. Self-driving cars already on the road, such as Google
car and Tesla car. Self-driving vehicle can control brake, steering and accelerator with limited or
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without human interaction[2]. Autonomous vehicles having two types depending on
manufacturer:

1) Semi-autonomous: It has a feature to control brake, steering and accelerator, but human is still
needed having in full control. It has maximum speed 130 km/h in lane.

2) Fully autonomous: This type of vehicle can move from source to destination without any
interaction from human.

IOT technology may be implemented in automotive manufacturing industry in the units of spare
parts, finished products, semi-finished products, warehousing, logistics, after-sales service, scrap
recycling by tracking and monitoring all series of processes [2].

2. Autonomous vehicle industry ecosystem

Figure 2 depicts the ecosystem of autonomous vehicle industry[2]. It has many players such as
Government, Consumers, manufactures, distributor, after-sales service, research & development,
Insurance company, Financial bank, infrastructure, training. With the advancements in emerging
IOT technology every players of ecosystem must adapt the transformation in autonomous vehicle
industry in order to catch the changing world.
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3. Stages involved in Autonomous vehicles
The evolution of autonomous vehicles undergone through four stages depicted in fig. 3.
The evolution of autonomous vehicles involves following stages|[3].

e Research and development: In this stage, innovative ideas are proposed but it is not
implemented due to unavailability of efficient techniques. This stage may take few years.
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Fig. 3. Autonomous Vehicle Evolution Stages

e Embedded system: This stage involves constituting small electronics modules e.g. mobile
phones, sensors in the car for communication purpose.

e Information and entertainment: Introducing an application related to information sharing
and entertainment in autonomous vehicles, involved in this stage. New software
providers and third-party app provides are actively involved in it.

e V2X integration: At this stage, various sensors, gadgets and smart devices are integrated
together to communicate with other vehicles and shares the information within this
integration module are called as V2X integration. This integration module is helpful to
make communication among other vehicles.

4. Advantages and Disadvantages of Autonomous vehicles:
The advantages of autonomous vehicles are:

e Improved road safety:
» There will be fewer road accidents as no human error involved.
» The National Crime Records Bureau (NCRB) 2019 report states that 151,417
deaths in India due to road accidents.
e Better mobility:
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> It will provide better mobility to the young and disabled persons.
» It will provide independent mobility as no drivers required.
e Reduced traffic congestion:
» Traffic jam is usual problem now in peak hours. Traffic flow will be efficient,
ultimately congestion reduced.
> Peoples can utilize their time by involving in something else.
e Reduced fuel consumption:
> Pollution will be reduced as congestion reduced.
» As congestion reduced, fuel consumption will be less.

These advantages are relevant to under-developed or poor countries to reduce road accidents, but
poor road infrastructure may be delayed implementation.

On the other side, disadvantages are:

e Impact on socio-economical aspect
» unemployment issue for persons involved in driving profession.
» Increase in price of vehicles.
e Enhancement in road infrastructure required.
e Conflict in claim insurance
> In the accident, mostly liability attributed to vehicle driver, but in case of
autonomous vehicle, there is no such provision.
> may be liability attributed to manufacturer, software provider or vehicle owner.

5. Key issues in autonomous vehicles

¢ Reliable software
» flawless software required, to be sure that no error will occur.
» Any software issue will be fatal for vehicle owners and users.
e Good navigational system
» Good navigational system creates virtual maps to recognize the surrounding
things and objects.
» This is helpful to autonomous vehicles to find out routes and obstacles into that
route.
e Good sensors
» Sensors are used to sense physical characteristics to predict various situations.
» They are used to differentiate between harmful situation and useful situation.

6. Radio Technologies involved in autonomous vehicles

Various wireless technologies can be implemented in autonomous vehicles such as 5G, DSRC
and RFID.

5.1 5G (Fifth Generation Wireless System)
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5G[5] technology can be used for vehicle to vehicle data sharing and efficient communication
among them. It has low latency. It can be used in the field of information and entertainment,
reporting technical issues to the manufacturer. This technology will be useful to keep vehicle
firmware updated.

5G technology can run over pre-existing cellular infrastructure and has unified connectivity
standard. It will incur low cost by avoiding market and technical fragmentation.

5.2 DSRC (Dedicated Short Range Communication)

DSRC[5] allows two-way data transmission. It has 5.9Ghz band and 75MHz of spectrum. DSRC
will require roadside stations to make communications. DSRC may exist with 5G technology. It
can serve as backup system to 5G.

5.3 RFID (Radio Frequency Identification System)

RFIDI6] is technology that enables computers or machines to recognize objects and control them
through radio waves. It was firstly introduced by Soviet Union in 1945. This technology was
used in World War II to recognize enemy’s aircraft.

RFID system consist of various transmitters and receivers. These are equipped with antenna and
microchip to track and monitor objects and data acquisition.

7. Conclusion

This paper studied and analyzed the importance of IOT technology in the autonomous vehicles
manufacturing, focused on autonomous vehicle ecosystem. IOT technology will transform the
autonomous vehicle industry as it has huge market potential. By adopting such perspectives of
ecosystem, we can see autonomous vehicles running on the roads in the future.

This paper covers a broad key issues facing by autonomous vehicle industry. On the side of radio
technology used in it, DSRC, RFID and 5G will play big role in the field of vehicle to vehicle
communication with all safety measures.

However, autonomous vehicle industry is a new industry which do not have any good theoretical
basis for its development, so it is necessary to provide help and active support in the form of
cooperation and efficient communication from telecommunication industry, from government
statutory bodies in form of better policies and funding.

We can believe that relevant government statutory bodies and major players involved will
exchanges and positive cooperation in the near future, so autonomous industry expand its
business; our life may change drastically as result.
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