
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/378899458

Review on the Integration of AI and IoT in Transportation Services for a

Sustainable Future

Research · March 2024

DOI: 10.13140/RG.2.2.28356.64642

CITATIONS

0
READS

395

1 author:

Yasith Subasinghe

General Sir John Kotelawala Defence University

1 PUBLICATION   0 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Yasith Subasinghe on 12 March 2024.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/378899458_Review_on_the_Integration_of_AI_and_IoT_in_Transportation_Services_for_a_Sustainable_Future?enrichId=rgreq-4b18b826a45ca4b0f0dab61bf1b5aff2-XXX&enrichSource=Y292ZXJQYWdlOzM3ODg5OTQ1ODtBUzoxMTQzMTI4MTIyODg2MDk4MEAxNzEwMjU3NjE3OTMx&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/378899458_Review_on_the_Integration_of_AI_and_IoT_in_Transportation_Services_for_a_Sustainable_Future?enrichId=rgreq-4b18b826a45ca4b0f0dab61bf1b5aff2-XXX&enrichSource=Y292ZXJQYWdlOzM3ODg5OTQ1ODtBUzoxMTQzMTI4MTIyODg2MDk4MEAxNzEwMjU3NjE3OTMx&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-4b18b826a45ca4b0f0dab61bf1b5aff2-XXX&enrichSource=Y292ZXJQYWdlOzM3ODg5OTQ1ODtBUzoxMTQzMTI4MTIyODg2MDk4MEAxNzEwMjU3NjE3OTMx&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Yasith-Subasinghe?enrichId=rgreq-4b18b826a45ca4b0f0dab61bf1b5aff2-XXX&enrichSource=Y292ZXJQYWdlOzM3ODg5OTQ1ODtBUzoxMTQzMTI4MTIyODg2MDk4MEAxNzEwMjU3NjE3OTMx&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Yasith-Subasinghe?enrichId=rgreq-4b18b826a45ca4b0f0dab61bf1b5aff2-XXX&enrichSource=Y292ZXJQYWdlOzM3ODg5OTQ1ODtBUzoxMTQzMTI4MTIyODg2MDk4MEAxNzEwMjU3NjE3OTMx&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/General_Sir_John_Kotelawala_Defence_University?enrichId=rgreq-4b18b826a45ca4b0f0dab61bf1b5aff2-XXX&enrichSource=Y292ZXJQYWdlOzM3ODg5OTQ1ODtBUzoxMTQzMTI4MTIyODg2MDk4MEAxNzEwMjU3NjE3OTMx&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Yasith-Subasinghe?enrichId=rgreq-4b18b826a45ca4b0f0dab61bf1b5aff2-XXX&enrichSource=Y292ZXJQYWdlOzM3ODg5OTQ1ODtBUzoxMTQzMTI4MTIyODg2MDk4MEAxNzEwMjU3NjE3OTMx&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Yasith-Subasinghe?enrichId=rgreq-4b18b826a45ca4b0f0dab61bf1b5aff2-XXX&enrichSource=Y292ZXJQYWdlOzM3ODg5OTQ1ODtBUzoxMTQzMTI4MTIyODg2MDk4MEAxNzEwMjU3NjE3OTMx&el=1_x_10&_esc=publicationCoverPdf


Review on the Integration of AI and IoT in 

Transportation Services for a Sustainable Future  

 
SYA Subasinghe 

Department of Information Technology, 

Faculty of Computing, 

General Sir John Kotelawala Defence University, 

Rathmalana, Sri Lanka. 

yasithsubasinghe999@gmail.com

 

Abstract— The emergence of Artificial Intelligence (AI) and 

the Internet of Things (IoT) is initiating a period of significant 

change for transport services, encouraging sustainability, 

effectiveness, and safety. This study investigates the 

incorporation of artificial intelligence (AI) and Internet of 

Things (IoT) in the field of transportation. It examines existing 

research, methodology, and the possible consequences for 

achieving a sustainable future. We examine current progress in 

intelligent traffic control systems, self-driving cars, energy 

management, proactive maintenance, and multimodal 

transportation networks, considering their impact on pollution 

reduction, energy conservation, and user satisfaction. The 

analysis highlights the key role of Artificial Intelligence (AI) and 

Internet of Things (IoT) in tackling urgent environmental issues 

and optimizing transport services for sustainable future goals.  

 Keywords—Artificial  Intelligence,  Sustainable  future,  
Transportation  

 I.  INTRODUCTION S  

The use of novel technologies such as Artificial 
Intelligence (AI) and the Internet of Things (IoT) in transport 

services is a sign of technical progress and it is also a 
necessary part of a more environmentally friendly future. This 

review article aims to examine the impact of combining 

artificial intelligence (AI) and the Internet of Things (IoT) on 
transport. This combination can lead to reducing the 

environmental impact of transportation and this also will be a  

reason to achieve a sustainable future.  

This review discusses,  

• Artificial Intelligence (AI) in the field of 

transportation with Self-driving vehicles, 

Intelligent traffic control, and Ensuring safety.  

• Internet of Things (IoT) in the field of 

transportation with (V2X) Communication, 

Anticipatory Maintenance, and Energy 

management.  

• Integration of Artificial Intelligence (AI) with 

Internet of Things (IoT)  

The transport industry plays a considerable role in the 

release of greenhouse gases into the atmosphere, making up 

over 14% of the total yearly emissions on a global scale. This 
sector depends on fossil fuels and, because continuous growth 

is necessary, it is important to implement sustainable 

measurements. The environmental impact of transportation is 
not all about emissions but also includes noise pollution, air 

quality degradation, and ecosystem disruption. Sustainable 
transportation services are characterized by their ability to 

minimize environmental consequences, improve energy 

efficiency, and decrease dependence on non-renewable 

resources. These practices are more important because people  

 

 

are concerned and worry about climate change, increased 
crowds in cities, and increased expenses of infrastructure 

upkeep.  

Seem like the research and implementation of AI and IoT 

have rapidly involved various types of fields. Artificial 
intelligence (AI) has advanced from basic machine learning 

algorithms to intricate neural networks that may achieve 

decision-making capabilities close to those of humans, thanks 
to its capacity to analyze and derive insights from extensive 

datasets. IoT on the other hand is about a network of tangible 

entities integrated with sensors, software, and other 
technologies to provide connectivity and data exchange with 

other devices and systems over the internet.  Collectively, 
they have played a key role in the development of intelligent 

residences, medical services, industrial production, and 

particularly, transportation.  

The transportation sector has evolved and profited from 

the use of artificial intelligence (AI) in several ways, such as 
the introduction of self-driving cars, flexible route planning, 

and analysis of traffic patterns. Additionally, the Internet of 
Things (IoT) has facilitated the monitoring of assets in 

realtime, communication between vehicles and infrastructure 

(V2X), and the ability to predict maintenance needs. The 
integration of these technologies has the capacity for a more 

intelligent and agile transportation system that can operate 

efficiently while minimizing its environmental impact.  

This paper explores the incorporation of artificial 

intelligence (AI) and the Internet of Things (IoT)[1] as key 
factors for sustainable transport services.  The primary 

principle is to evaluate the integration of different 
technologies to develop systems that are both intelligent and 

self-regulating, while also ensuring long-term sustainability.  

The purpose of this study is two-fold: firstly, to examine and 
combine the existing status of artificial intelligence (AI) and 

Internet of Things (IoT) applications in transport; and 

secondly, to assess the consequences of these integrations for 

sustainable practices in the sector.  

The research inquiries that drive this review are:   

• How can AI and IoT contribute separately and 

together to the advancement of sustainable 

transport services?  

  

• What are the discernible advantages, difficulties, 

and prospects linked to the amalgamation of 
artificial intelligence (AI) and Internet of Things 

(IoT) in the field of transportation?  

The study's importance depends on the capacity to educate 

politicians, urban planners, and technology developers on the 



possibilities of AI and IoT in creating a sustainable 
transportation future. This assessment is important in light of 

the growing environmental concerns and the pressing need 

for innovation in transport services. This study seeks to 
enhance the overall comprehension of the future of 

sustainable transport services that are fueled by artificial 
intelligence (AI) and the Internet of Things (IoT) by 

examining existing literature and examining new trends.  

  

 II.  LITERATURER REVIEW   

A. Artificial Intelligence in the field of transportation  

  

1) Self-driving vehicles   

  

Artificial Intelligence (AI)[2] serves as the foundation of 
autonomous vehicle (AV) technology. By incorporating 

artificial intelligence (AI), autonomous vehicles (AVs) can 

analyze sensor data, access safely in surroundings, and make 
instantaneous judgments. The judgments accuracy can be 

higher because now more than ever it is capable of an 
unprecedented level of precision. The advancement of AI 

algorithms in autonomous vehicles (AVs) has been 

thoroughly described in the literature, with particular 
emphasis on the development made in machine learning 

(ML), computer vision, and sensor fusion.   Studies indicate 

that autonomous cars can reduce traffic accidents, which are 
mostly attributed to human mistakes.   Moreover, autonomous 

vehicles (AVs) have the potential to provide a favorable 
environmental effect by implementing efficient driving 

patterns, resulting in decreased fuel use and emissions.   

  
Figure 1 AVs Communication Scenarios.  

2) Intelligent Traffic Control   

Artificial intelligence has played a crucial role in the 

development of intelligent traffic control systems. These 

systems use artificial intelligence to predict patterns in traffic 
flow, manage traffic, and optimize the movement of traffic by 

integrating predictive algorithms, smart sensors, and data 

analytics. Research findings show significant improvements 
in traffic efficiency achieved by AI-powered adaptive signal 

management systems. AI models are created to predict the 
highest level of traffic, adjust to the current situations, and 

effectively handle traffic in emergencies like accidents or road 

closures. This will result in less congestion and fewer 
emissions. AI-driven algorithms are capable of analyzing vast 

amounts of data from different kinds of vehicle infrastructure 

and from various sources.  

3) Enhancements to ensure safety   

Implementing AI-driven safety improvements in 
transportation is mostly focused on current research. 

Artificial intelligence contains features like predictive 

analytics which is capable of guessing locations like possible 
accidents and that is used to help take proactive actions to 

prevent. AI is used in real-time decision-making systems to 
integrate to create quicker responses in cars in road 

circumstances such as the presence of a person or an 

unexpected obstacle and also can be used for identifying 
early-stage maintenance to prevent major damages. For 

instance, predictive algorithms in AI can access the behavior 

of the vehicles, and road conditions, and analyze driver 
actions to prevent potential or possible accidents. Research in 

the field of literature indicates that AI has a role in ensuring 
the safety of passengers and improving the overall 

functioning of transportation infrastructure.  

B. Internet of Things (IoT) in the field of transportation  

1) Communication between vehicles and all other elements 

of the transportation system is known as Vehicle-toEverything 

(V2X) communication.  

The Internet of Things (IoT) has accelerated the expansion 

of Vehicle-to-Everything (V2X) communication, which is 

about a network enabling cars to talk with each other and with 
road infrastructure.  This link is important for improving the 

efficiency and safety of travel.  Research demonstrates that 

V2X[3] technology, by facilitating immediate data sharing, 
has facilitated to reduction of accidents considerably, 

improves traffic movement, and mitigates the environmental 

effects of road transport by minimizing congestion and the 

resulting  emissions. 

  
Figure 2 Autonomous vehicle management  

2) Anticipatory Maintenance   

The impact of IoT[4] on predictive maintenance in 

transportation is revolutionary. The Internet of Things (IoT) 

allows for the continuous monitoring of vehicle conditions by 
installing sensors in cars, which helps to identify maintenance 

in the early stage and can prevent actions before breakdowns. 

Research on the influence of IoT on maintenance indicates 
significant cost reductions, heightened vehicle availability, 

and improved safety. Predictive maintenance also increases 

sustainability by guaranteeing optimum vehicle performance, 
which directly affects, improved fuel economy and decreased 

emissions.  

3) Energy management   

The use of Internet of Things (IoT) [5]in energy 

management for transportation has several aspects and it is 



complex. IoT applications improve energy optimization in 
cars, such as electric and hybrid versions, by closely 

observing and monitoring energy use trends. Implementing 

Internet of Things (IoT) sensors in-vehicle systems leads to 
the monitoring and optimization of energy consumption 

patterns in real-time. Research has shown that the Internet of 
Things (IoT) can have a major impact on energy conservation. 

This is achieved via the implementation of advanced 

capabilities, such as intelligent charging for electric cars and 
smart heating, ventilation, and air conditioning (HVAC) 

systems in public transit.  

C. Integration of Artificial Intelligence (AI) with Internet of 

Things (IoT)  1) Collaborative effects and compatibility   

The integration of artificial intelligence (AI)[6] and the 
Internet of Things (IoT) in the transportation sector is an 

expanding area of research that has continued growth. These 

technologies provide synergistic effects that amplify the 
capabilities of one another. Studies highlight that the 

collaboration between AI and IoT leads to a transportation 
system that is highly responsive, adaptive, and efficient. AI 

algorithms analyze the data, collected by IoT, leading to 

reduced congestion, route optimization, and facilitating 
sustainable transportation. New rules and systems are created 

to make sure different AI and IoT technologies can work 

together and ongoing projects are happening to test how 
accurate it is. These initiatives aim to enable the smooth 

integration of artificial intelligence (AI) and Internet of 
Things (IoT) components across diverse transportation 

modes.  

2) Examinations of Real-Life Examples   

Several case studies have shown the effective use of 
artificial intelligence (AI) and Internet of Things (IoT) in the 

field of transportation. These include smart city endeavors, 
whereby IoT sensors and AI algorithms are used to optimize 

traffic patterns, traffic safety, and traffic management as well 

as logistics firms that utilize AI and IoT to enhance the 
efficiency of supply chains. Beyond traffic management 

artificial intelligence (AI) and Internet of Things (IoT) 

integrating applications and technologies enhance the quality 
of travel experience by route optimization, vast data analysis, 

and ensuring data accuracy. The practical applications 
highlight the feasibility and advantages of using these 

technologies in actual transportation environments [7].  

D. Obstacles and possibilities   

1) Ensuring the protection and confidentiality of data   

Given the extensive data collection and processing by AI 

and IoT devices, ensuring data security and privacy is 
important more than ever. The literature discusses possible 

weaknesses in AI and IoT systems and highlights the need for 
strong cybersecurity measures. The literature underscores the 

need for an approach beyond encryption protocols, that 

includes regular security audits, user awareness campaigns, 
and industry-wide collaborations to foster confidence among 

users in artificial intelligence (AI) and Internet of Things 

(IoT) for transportation. Researchers are promoting clear and 
open regulations regarding the processing and exploitation of 

data to address the significant concern of user privacy.  

2) Regulatory and ethical factors should be taken into 

account   

The use of artificial intelligence (AI)[8] and Internet of 

Things (IoT) in transportation gives rise to a multitude of 
legal and ethical inquiries. The existing data of research 

highlights a delay in regulation keeping up with technical 

progress. Ongoing debates revolve around ethical issues, 
which are mostly like autonomous cars, specifically about 

decisionmaking in unavoidable accident scenarios. 

Researchers advocate for the establishment of a regulatory 
framework capable of accommodating technological 

advancements while ensuring the protection of social values.   

This literature analysis demonstrates that the integration 

of AI and IoT is essential for the advancement of sustainable 
transport services and emphasizes the urgent need for a 

regulation framework that aligns with the advancement of 

technology not just ensuring innovation but also 
accountability and ethics. This integration provides 

substantial advantages but also presents obstacles that need 

thoughtful examination.  

 III.  METHODOLOGY   

The methodology portion of a review study delineates the 
systematic procedure used to collect, analyze, and interpret 

the pertinent data.   This part is essential as it establishes the 

structure for guaranteeing the trustworthiness and accuracy of 

the study results.   

  

A. Experimental Methodology   

  

The selected research strategy for this review study is a 

mixed-methods approach.  This technique combines both 
quantitative and qualitative approaches for collecting and 

analyzing data, resulting in a thorough comprehension of how 
AI and IoT are integrated into transportation services.  The 

reason for using a mixed-methods approach is to use the 

advantages of both quantitative and qualitative research.   
Quantitative data provides an objective and statistical 

understanding, while qualitative data offers context and 

depth, aiding in the comprehension of the intricate process of 
technology integration and its impact on sustainability.  Data 

collection refers to the process of gathering and recording 

information or data for analysis and interpretation.  

  

B. Research design   

  

A comprehensive literature study was performed, using 
several data sources to guarantee a wide variety of opinions 

and evidence. The comprehensive literature study for this 

research includes a thorough investigation of various data 
sources to ensure quality and evidence of data accuracy. The 

search keywords used to find the research are AI, IoT, 

Transportation, and sustainable future. The main scholarly 
databases that were searched for IEEE Xplore, ScienceDirect, 

EMERALD ONLINE, and Google Scholar. These platforms 
provide comprehensive resources and coverage of 

engineering research and a repository of technology for 

integrating artificial intelligence (AI) and Internet of Things 
(IoT) in transportation services. In addition, policy-driven 

insights and data were obtained from government studies, 

while practical examples of AI and IoT applications in 
transportation were derived from industry white papers.  Case 

studies were highly valued for their comprehensive 
examination of real-life situations, often offering qualitative 

perspectives on the difficulties and achievements of 

incorporating technology.  

  

1) The criteria used to pick literature were as follows:   

  



• Recent publications over the last five years should 

be considered to guarantee the information is up-to- 

date and, make sure relevant to the current 

technology.  

  

• English articles were created to ensure easy 
accessibility and standardized communication 

guidelines.  

  

• Utilize peer-reviewed publications and verified 

reports to guarantee the information reliability of the 

sources and ensure credibility.  

  

2) The criteria for exclusion were as follows:   

  

• Not using unpublished papers and opinion pieces 
written by experts in the field, to ensure trustworthy 

and well-reviewed information.  

  

• Avoiding really old reports or studies that were 

conducted more than five years ago, ensuring that 
the evaluation is relevant to current technology and 

needs to focus on what happens now, but it’s not 

about the information outdated.  

  

• Data analysis is the process of inspecting, cleaning, 
transforming, and modeling data to discover useful 

information, draw conclusions, and support 

decision-making.  

  

C. Analytical framework   

  

The acquired data was analyzed using a theme analytical 
framework, which is proficient in detecting, analyzing, and 

reporting patterns within the data.   This paradigm is 

wellsuited for conducting mixed-methods research since it 
enables the seamless integration of quantitative statistical 

analysis with qualitative content analysis. The first major 

thing analyzed is AI in transportation, which includes 
ensuring safety, autonomous vehicles, and intelligent traffic 

control. Every sector discusses improving efficiency, safety, 
and sustainability in transportation services. Concurrently 

analyzed focused on IoT used in infrastructure for 

transportation, with sensors, real-time monitoring, and V2X 
communication. A critical aspect of the review is to discuss 

the integration of AI and IoT for sustainable transportation 

which gives more benefits like reduced emissions, increased 
energy efficiency, and congestion mitigation. Additionally, 

the analysis considers the challenges and the limitations of the 
integration and working with AI and IoT-embedded 

transportation services. Themes were determined by 

analyzing the frequency and importance of their presence in 
the literature, taking into account their influence on 

sustainable transportation.  

D. Methods and strategies   

  

The integration of theme analysis with powerful statistical 

and qualitative technologies offered a systematic and 
dependable approach to assessing the influence of AI and IoT 

on sustainable transportation. The chosen approaches and 
tools were intended to provide a well-rounded viewpoint, 

recognizing the intricacies of incorporating technology and 

its capacity to enhance transport services with sustainability 

objectives.  

 IV.  RESULTS  

The convergence of Artificial Intelligence (AI) and Internet 
of Things (IoT) in a transportation service focuses on 

sustainability and is thoroughly discussed in the literature. 
Using AI in transportation demonstrates achievements like 

self-driving cars, autonomous vehicles, Efficient driving, 

better fuel consumption, and safety for passengers without 
drivers. The application using AI in traffic control mitigates 

congestion and optimizes traffic flow, leading to the smart 

city concept. AI plays a major role in enhancing safety in 
transportation, resulting in accident prevention and driver 

safety. Internet of Things (IoT) facilitated the V2X 
communication systems, enabling communication with each 

other infrastructure. Predicting component maintenance and 

failures leads to proactive actions to maintain and reduce 
downtime which improves efficiency and road safety. 

Transportation services integrate IoT and navigate reductions 

in energy by implementing Electric vehicles (EVs) and 
monitoring energy consumption patterns. Integrating 

artificial intelligence (AI) and Internet of Things (IoT) covers 
major opportunities to advance in transportation to ensure a 

sustainable future. The use of these technologies in 

transportation services makes it possible to explore security 
and privacy issues and the mitigation of those risks or threats 

significantly concern.  

 V.  FUTURE DIRECTION  

In a further development in the future integration of artificial 

intelligence (AI) and internet of Things (IoT), service for a  

sustainable future and its research should pivot towards 

enhancing and improving predictive models by more 

efficiency. Instead of using conventional parameters, by using 
multiple hidden layers particularly Artificial Neural 

Networks (ANN), are incorporated for more than two traffic 
features. Analyzing historical data and using IoT sensors for 

real-time data, focus on optimizing models in research by 

exploring different configurations to capture traffic scenarios 
effectively and handle the usage of AI. Instead of integrating 

AI and IoT limits to the same domain, can have research 

about interconnecting among various transportation nodes to 
ensure efficient and more coordinated transportation service. 

Reliance on IoT and AI needs to have considerable attention 
for security and privacy, which can be investigated to identify 

decentralized solutions. Energy management, environmental 

impact, and traffic increase happen every day worldwide and 
based on that fact always need to investigate the best solution 

to minimize impact.  

 VI.  CONCLUSION   

This research has delineated crucial domains in which AI 

plays a significant role in advancing and operating 
autonomous cars, intelligent traffic control, and enhancing 

safety measures.   The effect is enhanced by IoT technology 

via V2X communication, predictive maintenance, and energy 
management.  The convergence of AI and IoT offers a 

revolutionary potential for transport services, providing 

enhanced efficacy, safety, and sustainability.  

The consequences of these technologies for a sustainable 

future are significant.   Artificial intelligence (AI) and the 
Internet of Things (IoT) facilitate the optimization of resource 

utilization, reduction of emissions, and enhancement of urban 



movement patterns.  These innovations play a crucial role in 
the shift towards environmentally friendly and enduring 

transportation networks.  To fully achieve the promise of new 

technologies, policymakers, and urban planners must 
embrace frameworks that can accommodate them, foster 

innovation, and guarantee that the advantages are equitably 

distributed.   

Suggestions for practice and policy include the need to 
allocate resources towards technological infrastructure, 

establishing criteria for safeguarding data and ensuring 

compatibility, and promoting collaborations between public 
and private sectors to stimulate innovation. Furthermore, it is 

essential to develop regulations that specifically target the 
ethical and regulatory obstacles that emerge from the use of 

artificial intelligence (AI) and Internet of Things (IoT) 

technologies in the transportation sector.  

Ultimately, this analysis has shown deficiencies in 

research, namely on the enduring consequences of combining 
AI and IoT in transportation sustainability, as well as the 

socio-economic ramifications of extensive technological 
implementation.  Subsequent research should prioritize 

addressing these deficiencies, namely by conducting 

longitudinal studies to evaluate the enduring effects of these 
technologies and constructing comprehensive models to 

forecast their long-range consequences.   
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