I. Introduction to AI and Automotive Industry

The impact of Artificial Intelligence (AI) on the automotive industry is a cur-
rent topic of interest (Schroer Alyssa 2021) (Aid 2021). AI technologies enable
self-driving cars and are utilized by some of the leaders in the automotive indus-
try, such as BMW, Volvo, and Tesla for manufacturing, supply chain efficacy,
and safer, more comfortable, and entertaining driving experiences (Aid 2021).
As AT technology continues to develop and expand, the potential to produce
fully autonomous vehicles and enhance vehicle functionality within continues .
The global market for autonomous vehicles is expected to grow to $37 billion
(Aid 2021). AI technologies are essential in the production and manufacturing
of vehicles and can be used for designing prototypes, improving supply chain
efficiency, and enabling predictive maintenance of factory equipment and cars .
Besides, Al powers driver and passenger assistance features, such as in-car shop-
ping/entertainment, and driverless transportation (Aid 2021). AI and machine
learning are increasingly being used in the industry to help with the automa-
tion of processes, and to enhance the manufacturing and production of cars (Aid
2021). Some of the tools for building Al-powered automotive solutions include
Caffe, Tensorflow, and Theano (Aid 2021). Some of the challenges of Al in the
automotive industry are data quality, algorithm biases, and understanding how
a model arrived at a certain conclusion (Aid 2021). Therefore, AI has a signifi-
cant impact on the automotive industry, with many benefits that will continue
to be explored as technology evolves (Aid 2021).

I1. Applications of AI in the Automotive Industry

AT technologies are crucial in the automotive industry, not only for designing and
building new prototypes but also for improving supply chain efficiency, enabling
predictive maintenance for both factory equipment and vehicles on the road, and
powering driver and passenger assistance services such as driverless transporta-
tion and in-car shopping/entertainment. The use of Al in automobile manu-
facturing has become a hot-button issue, with BMW, Volvo, and Tesla among
the leaders leveraging Al to improve the manufacturing process, increase supply
chain efficiency and enhance the driving experience (Schroer Alyssa 2021). Al
technologies have enormous potential when applied both in production and man-
ufacturing processes as well as within vehicles to power in-car functionality (Aid
2021) (Schroer Alyssa 2021). The total number of new vehicles equipped with
autonomy-enabling hardware is predicted to rise from 137,129 units in 2018 to
745,705 units by 2023, with the global market of autonomous vehicles expected
to reach as high as $37 billion (Aid 2021).

AT technologies can help to speed up design, production, and manufacturing
processes while improving vehicle quality in automobile manufacturing (Stein
Matthias Breunig Matthias Kéasser Heinz Klein Jan Paul 2017). Some of the
key tools used in the automotive industry include machine learning used for
image and speech recognition, natural language processing, and robotics used
for autonomous driving and assembly line operations (Aid 2021). The article



discusses the use cases of Al and machine learning in the automotive industry,
including key tools, main challenges, and interesting examples of automotive
machine learning projects and technologies used in them (Aid 2021).

Autonomous driving is considered one of the most exciting applications of Al
in the automotive industry, with Al technologies allowing the production of
self-driving cars and improving the driving experience of the passengers (Aid
2021). Gartner predicts that the total number of new vehicles equipped with
autonomy-enabling hardware will rise from 137,129 units in 2018 to 745,705
units by 2023, with the market size of autonomous vehicles expected to reach
$37 billion (Aid 2021) (Stein Matthias Breunig Matthias Késser Heinz Klein
Jan Paul 2017). In addition to autonomous driving, Al technologies can also be
applied in predictive maintenance for factory equipment and vehicles, reducing
downtime and improving productivity (Aid 2021) (Schroer Alyssa 2021).

However, challenges associated with the use of Al in the automotive industry
include algorithm biases, data quality, and understanding how a model arrived
at a certain conclusion (Aid 2021). The article provides examples of Al in the
automotive industry, including the development of autonomous vehicles and ap-
plications for predictive maintenance. Al can speed up design, production, and
manufacturing processes while improving vehicle quality in automobile manu-
facturing (Aid 2021). In summary, Al and machine learning have an enormous
potential in the automotive industry, and it is becoming increasingly evident
that these technologies are transforming the industry by improving manufac-
turing processes, supply chain efficiency, and the driving experience (Schroer
Alyssa 2021).

III. Impact of AI on Automotive Industry - Opportunities
and Challenges

AT technology in the automotive industry provides immense possibilities both
in production and manufacturing processes as well as within vehicles to power
in-car functionality (Aid 2021) . BMW, Volvo, and Tesla are among the auto-
motive industries that are leveraging Al to enhance manufacturing processes,
increase supply chain efficiency, and improve driver experience (Schroer Alyssa
2021) . AT technologies allow the production of self-driving cars, and the global
market for autonomous vehicles is projected to reach up to $37 billion in the
near future (Aid 2021) (Stein Matthias Breunig Matthias Késser Heinz Klein
Jan Paul 2017). Al can speed up the design, production, and manufacturing
processes while increasing vehicle quality in automobile manufacturing (Mizgan
and Ganea 2022).

The application of Al to automobile manufacturing includes the development
of autonomous vehicles and applications for predictive maintenance. Predictive
maintenance is optimized through machine learning algorithms (Cachada et
al. 2019). AI can be used for designing new prototypes, improving supply chain
efficiency, and enabling predictive maintenance for factory equipment and ve-



hicles (Schroer Alyssa 2021) (Suharto 2023). AT technologies also power driver
and passenger assistance services such as driverless transportation and in-car
shopping/entertainment (Schroer Alyssa 2021) (Suharto 2023). AT technologies
can tackle essential challenges in the automotive industry successfully. Al al-
gorithms can minimize delays, prevent production errors, decrease maintenance
costs, and enhance real-time predictions (Schroer Alyssa 2021).

There are some challenges to the adoption of Al technology in the automotive
industry, including algorithm biases, data quality, understanding how a model
arrived at a specific conclusion (Schroer Alyssa 2021). Data quality remains
a problem because poor data quality prevents Al algorithms from identifying
the valid pattern. To enhance data quality, companies collect high-quality data
and clean the data before training models (Cachada et al. 2019). Additionally,
algorithms must identify bias and AI models must reasonably explain the drivers
behind particular automotive decisions. Once AI model bias and data quality
issues are resolved, the automotive industry can anticipate significant benefits
from adopting AI technologies (Schroer Alyssa 2021) (Aid 2021).

The future of Al technology in the automotive industry looks bright. A sub-
stantial increase in the number of vehicles equipped with autonomy-enabling
hardware is projected to take place shortly (Aid 2021) (Stein Matthias Bre-
unig Matthias Késser Heinz Klein Jan Paul 2017) (Mizgan and Ganea 2022).
AT and machine learning applications in the automotive industry will continue
to streamline the manufacturing process, enhance supply chain efficiency, and
improve driver experience (Aid 2021) (Cachada et al. 2019).
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