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At the same time, most respondents perceive artificial intelligence as a
supplementary tool rather than a substitute for independent work. Thus, Al plays an
important role in the education of modern students; however, it is essential to use it
responsibly and maintain independence in learning activities.

Recommendations

For the effective use of artificial intelligence in education, it is important to apply
it as a supplementary tool rather than a substitute for independent work. It is also
recommended to develop critical thinking skills and to verify information obtained
through Al. In addition, universities should consider establishing clear guidelines for
the use of artificial intelligence in the educational process.
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Abstract
This article examines the impact of the ongoing process of integration of
artificial intelligence in the transportation engineering sphere. The results of the
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research demonstrate the changes current Al models bring in the road infrastructure,
public transportation, autonomous vehicles, road safety and other transportation
spheres. Additionally, the results uncover benefits and current challenges, provided by
Al models integrated into transportation spheres. The benefits and challenges of Al
models provide an opportunity for the development of transportation engineering
sphere in the next decade.

Keywords: Artificial intelligence, integration, transportation engineering,
transportation sector, autonomous vehicles, safety, sensors, voice assistants,
manufacturing.

AHaaTna

byn makanama jkacaHIbl WHTEJUICKTTIH MHTETPAIUSACHIHBIH KOJIK WHXKCHEPHS
cajylachblHa OCEPIH 3epTTeeIi. 3epTTey HOTHKEIIEPi KO HHPPAKYPBUIBIMBI, KOFaMJIBIK
KOJIK, aBTOMATTAHJBIPBUIFAH KOJIKTEp, JKOJ Kayinci3airi MeH 0Oacka KeJik
cajajapblHa >KacaH/Jbl HHTEJUIEKT MOJIETbACPl EHTI3eTIH ©3TrepiCTepiH KepceTe/l.
OHBIMEH KaTap, HOTIIKEICP KOIIK WHXCHEPUSJIaFbl JKacaHJbl HWHTCIUICKTTIH
apTHIKIIBUIBIKTAPhl MEH  CHTI3UTy  KUBIHJIBIKTAPBIH  aWKbpIHAATHIT — Typ. KU
MOJIENIBJIEPIHIH apTHIKIIBUIBIKTAPhl MEH KUBIHABIKTApbl KeNeCl OHXBULABIKA KOJIK
WH)KEHEepHUs CallaChIHBIH JaMyblHA MYMKIHJIIK alliajibl.

Tyiiin ce3aep: Kacanapl HHTEIUIEKT, HHTETpaAlUs, KOJIK HHKEHEPUSICHI, KOJIK
CEeKTOPBI, AaBTOMATTAHJIBIPBUIFAH KOJIKTEp, KAYINCI3IiK, CeHcopiiap, JBIOBIC
ACCHCTEHTI, OHJIIpIC.

Introduction

Artificial Intelligence is being integrated into various economic and social fields,
including transportation and logistics. Main goals of integration of Al systems usually
center around processing information in massive databases of existing systems and
increasing the speed of completing certain objectives. Artificial Intelligence models are
still being tested in piloting mode or experimented on by majority of companies and
the government [1].

Transportation industry is currently starting to utilize artificial intelligence
models to move people and products much more efficiently. USA, China, Germany,
Japan, etc. are currently testing their Al models to use in transporting systems [2].
During the studies of Al in different regions, it was deemed to be a good method for
transportation systems to combat the challenges of an increasing demands for travel,
CO2 emissions, safety concerns and environmental degradation. It is argued that Al
systems have potential application for road infrastructure, road users, which include
drivers and vehicles [3].

The integration of Al models in transportation sector is currently gaining
traction. Al based models are being rapidly developed and integrated into fields with
large amount of data to process. Kazakhstan is also following the trend for rapid
modernization. Kazakhstan is reportedly planning to integrate artificial intelligence
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models into transportation sphere, including logistics, navigation, transportation
infrastructure etc. [4]. With new tools and systems introduced, the transportation sector
IS undergoing changes that are approximated to present new and more efficient
solutions. However, the Artificial Intelligence models still have issues that limit the
benefits of integration.

The objective of the research is to reveal the impact of Al integration into the
transportation engineering sphere, the results of the use of existing models and the
future perspective of digitalization.

Methodology

While writing the article, literature review on this topic was conducted,
analyzing existing projects and materials related to artificial intelligence models in
transportation engineering sphere. A historical overview was provided, and projects
along with proposed ideas were discussed in detail.

Results and discussion

Currently, Artificial Intelligence models are divided into Artificial narrow
Intelligence and Artificial General Intelligence. Narrow Al models that exist today can
solve complex problems in specialized areas. As a cognitive tool, Al is used in various
fields of science: decision theory, system optimization, data processing, machine
learning, logic and genetic algorithms [5].

Artificial Intelligence models allow for large efficiency savings, visualization
and efficient problem solving in multiple sectors. Natural Language Processing and
Image Recognition systems are Al model types tested most in the engineering field,
giving an opportunity to process text-based data and images, which allows engineers
to design solutions for various complex problems. For civil engineering applications
specifically, Al systems can analyze following datasets: community surveys, public
meeting transcripts, transportation performance data and project records. GPT models
can notice complex relationships between various factors by leveraging unsupervised
and supervised learning [2].

AECOM (formerly AECOM Technology Corporation) has already been testing
an Al based model that allows engineers and asset owners to manage data across digital
tools for efficient problem solutions, visualization and model observation.

According to AECOM’s report, the road infrastructure project that united all
engineering and environmental data and designs into a single system which amounted
to over 2000 layers, has reduced time necessary for accessing design information,
including GIS and BIM data, photos, and survey information by 70%. Additionally,
access to data allows for innovative processes. In this example, 13000 images from
photogrammetry surveys were processed into a 3d model of a project site, giving
engineers, stakeholders, surveyors new perspective of the site and provides a backdrop
to other datasets [1].

Artificial Intelligence systems are being integrated into various transportation
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sectors, with each of them providing beneficial changes. Public transportation is one
of such sectors. Due to the importance of bus journeys and destinations in public
transportation, many research have been conducted to enhance their safety and
dependability. Bus timetables are regulated by an algorithm known as an Ant Colony
Hybrid (ACAH). When it comes to maximizing the scheduling of bus drivers, both are
reliable and successful. Bus riders may save time by using ANNSs to anticipate when
the next one will arrive,

Driverless cars are an advancement in the field of transportation for the ideal
future, and Al is playing a vital part in this field. Data transmission and processing are
essential functions in autonomous vehicles. Al provides the ability to regulate the
collection, processing, and transmission of information. It also provides an ideal and
appealing connection to make the operation of autonomous vehicles safer. In 2013,
Toyota Prius offered automated vehicles in the United States. According to a report
conducted in the USA, 270 billion road accidents and over 30,000 fatalities yearly are
expected to be prevented after deploying autonomous vehicles. [3].

Tesla, car manufacturing company that is promoting sustainable energy, has
been one of the leaders of Al integration in cars since 2003. One of the crucial projects
for the passenger cars is an Al based tracking system, consisting if a camera above the
rearview mirror and a software that analyses the recording. The system tracks the
movement of the eyes, which allows it to detect drowsiness and prevent car accidents

[6].

Artificial intelligence has benefits that can potentially increase the safety,
planning and other fields in the upcoming years. Existing models are already showing
positive results, that indicate the potential of Al integration in transportation. They can
process large sets of data, thus ensuring quick and effective development if neural
network models. Transportation sector is the sector that is expected to have most
benefits.

Al has been acknowledged to manage the flight journey more effectively. Al can
help in Technology (Machine Learning), software/hardware and Application
(Intelligent Maintenance, Flight Route Optimization) [3].

PLADS is a system developed to extract information from highly dense aviation
reports and modify it to support vector machine and SA (Simulated annealing)
algorithm systems. It showed that SVM (Support vector machine) gives good results
for this type of classification. The unsupervised machine learning algorithm is reliable
to use to increase safety when an airplane is landing. The safety of the plane by
checking the engine on board using the Probabilistic neural network (PNN) [3].

Within smart cities, daily transportation faces a critical challenge in the form of
the increasing number of road accidents. According to studies, an increasing frequency
of road accidents is the result of negligent driving, distracted driving, driving while
intoxicated and inadequate road maintenance, which highlights the need to adhere to
traffic regulations and ensure responsible driving. Alam, S., Tashin, S., Tarannum, .,
Chowdhury, T., & Sarony, K. have proposed a framework that uses various sensors to
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detect drowsiness, speeding and high alcohol level, mitigating the risk of road
accidents. Utilizing a combination of sensors in driver’s temporary glasses it can detect
drowsiness and activate alarms when necessary. Additionally, an alcohol sensor
incorporated into the system provides an opportunity to reduce the number of accidents
by preventing the ignition of the motor if an alcohol level exceeds the legal amount [7].

Along with security systems, Al systems can process data from multiple sensors
to detect the exact issue related to maintenance. Such systems can predict the exact
component that needs a replacement with high accuracy. They are also capable of
locating the closest gas station in case if gas level is low.

It is necessary to mention the voice assistants, as they are becoming much more
frequent and popular. In 2022, the percentage of cars with Al based voice assistants
increased from 30% to 45%. It is predicted that in 2028 90% of new cars will have
voice assistants implemented in them. Mercedes Benz User Experience informational
and entertainment system remains a leader in the voice assistant sphere [6].

Despite the benefits that Al systems provide, it is important to mention current
challenges that have yet to be resolved. A crucial challenge for integration is a
requirement for high-quality and diverse datasets for efficient training. Collecting all
the necessary materials and maintaining datasets is costly and time-consuming,
especially for niche applications and mitigation strategies [8].

Self-driving cars currently are still in development, which means Al is not
prepared for unexpected situations that can occur on the road. As mentioned before, Al
algorithm training requires high-end data, collection and management if which is an
expensive process. Most data recorded from self-driving cars comes from the Western
states of U.S., with majority of data being collected in good weather, on unidirectional
highways, that present minimum challenges besides staying in the car’s own lane.
Automated cars can easily complete such tasks, however, so can human drivers. Most
systems cannot solve uncertain and ambiguous situations that require quick reaction
and anticipation most drivers have. Additionally, as was noticed in aviation, the
introduction of new systems is usually followed with an uptick of accidents, which can
be a point of concern for public, politicians, lawmakers and manufacturers [9].

With the capability to process multiple databases in a short period of time it is
safe to assume that the integration of Al in the transportation sector will guarantee
safety and rapid development in the upcoming future. Nonetheless, there are still issues
that must be resolved before Al algorithms become part of the transportation sector.

Acrtificial intelligence is becoming a prominent innovation in the economy as of
this decade. Multiple deep learning innovations continually uncover the mysteries
behind the vast amounts of data generated in various industries. According to the
market size of this technology, that was estimated at US$272 million in 2016, and its
high data storage capacity, precise computational power, and ability to handle large
amounts of complexity will drive growth of data [3].

According to Lipatov (2023), robots with Al are expected to be fully integrated
into manufacture in the next decade. Car manufacture is the field that will be affected
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most. Furthermore, by 2030 self-driving cars are expected to be available to public. By
2032, sales of self-driving car sales are expected to reach 80 million. Expected rise in
the popularity of such cars creates the best opportunity for intelligent car
manufacturers.

The fully self-driving car market is predicted to take only 0,01% of the general
car market worldwide. However, by 2030, it is expected to reach 19% [6].

Al integration is an integral process in the development of the sphere. It is the
process that affects the economy of the entire world, including USA, China, Japan,
Russia etc. Kazakhstan is one of the countries that focus on the economic development.

On November 17™, 2025, the President of the Republic of Kazakhstan has signed
the law “On Artificial intelligence”, which creates a legal framework for the
development, use and regulation of artificial intelligence systems in Kazakhstan,
establishing security, transparency and accountability. The law clarifies the rights of
the users of Al systems, prohibited practices and practical steps for businesses [10].
With this law becoming final on January 18", 2026, most manufacturers and software
developers will get an opportunity to integrate Al systems into various spheres.

Conclusion

Based on the results found during the literature research, it can be stated that Al
integration brought significant changes to the transportation sector. With the
development of Al voice assistants, systems that can predict the exact issue with
vehicle and self-driving cars, the impact of Artificial intelligence is expected to further
increase in the upcoming decade. The rise of neural network models has affected the
entire globe, which has resulted in governments creating environment for safe
development of Al systems, with notable example being Kazakhstan. Despite having
the benefits, integration also brings issues that must be resolved before any accident
happens. Artificial intelligence is currently still in development, and the integration of
such systems is still in progress. During the integration process issues related to safety
concerns and data management costs remain crucial, since the result of the integration
and the consequences are directly tied to both of the issues.
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