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Abstract: Artificial Intelligence, Big Data and the Internet of Things ( IoT ) have been in constant 
development within various fields of study for their application, especially within Traffic 
Management Systems and sustainable urban transport, the above was born with the need to reduce, 
mitigate and control large traffic flows, polluting emissions from vehicles, long travel times and 
traffic accidents that occur within cities, especially cities in underdeveloped countries, such as the 
Latin American zone. It is important to generate development strategies that consider a 
multidimensional and long-term perspective, the success of urban development requires strategic 
governance and the construction of public projects and the construction of the habitat as a public 
matter with social inclusion. Coordinated action is needed for environmental protection, territorial 
planning and public policies. Therefore, the purpose of this research is to analyze the implementation 
of Artificial Intelligence, Big Data and IoT within Traffic Management systems, specifically, within 
the Ibero-American zone, likewise, to examine the most effective artificial intelligence technologies 
and algorithms such as Predictive Models that provide traffic flows helping to have better control 
within the roads, these use Neural Networks to improve the statistical models used in these models, 
Machine Learning and Deep Learning among others, which have shown to have positive results in 
predicting demand and reducing vehicular congestion and accidents within cities and identify the 
challenges and limitations found in the implementation of these solutions within cities. For the above, 
a bibliographic review and a bibliometric analysis were carried out, which was performed using the 
Scopus database, supported by Bibliometrix and VOSviewer for bibliometrics, analyzing information 
on data, trends and characteristics of research publication, most preferred and productive journals, 
author, journal and productive countries, thematic evaluation and co-occurrence of words. The 
results show a low relevance of Ibero-America within the field of study despite having several 
investigations developed within it. The knowledge obtained in this research will be valuable for 
young researchers, industry professionals, transport policy makers and government entities in their 
search to identify solutions to road congestion. 

Keywords: Artificial Intelligence; Transport; Big Data; IoT; Urban transportation; Sustainability; 
Ibero-America 
 

1. Introduction 

In recent years, several cities in emerging countries, such as Latin America, have become urban 
centers with large traffic flows. According to Salazar-Cabrera the most relevant problems of the 
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transport vehicle service in intermediate cities in Latin America include: the high number of 
passengers involved in traffic accidents; the vehicular congestion caused by transport vehicles and 
the pollution generated by these vehicles, which increases in high congestion scenarios [1]. 

Likewise, these problems on the roads increase travel times, affecting the quality of life of 
citizens and at the same time damaging the environment due to the increase in polluting gases.[2] 

Thanks to these problems, the term “Smart Cities ” has begun to be talked about , with some 
authors who have talked about the subject Filho et al. (2020), Garcia -Retuerta et al. (2021), Gonzalez 
et al. (2020), Guillen-Pérez and Cano (2021), Jaramillo- Alcazar et al. (2023) and Paiva et al. (2021) in 
large urban areas, not only in Latin America, but also in countries such as Spain and Portugal [2–7] 

In this context, this term is defined as follows: A smart city is an environment that uses 
innovative technologies to make networks and services more flexible, efficient and sustainable with 
the use of information, digital and telecommunications technologies, improving the functioning of 
the city [4]. 

Consequently, the term “Smart Mobility ”, used by Ketter [8], Maldonado [9] and Paiva et al. [7] 
has been developing thanks to new technological and transportation advances within cities, “the 
concept of smart mobility emerged with the popularity of smart cities and is aligned with the 
sustainable development goals defined by the United Nations.”[7] 

Additionally, another of the most resonant concepts in recent years has been the importance of 
data science and Big Data analysis, which are expanding rapidly as institutions strive to exploit their 
information resources to gain a competitive advantage. The adaptability offered by Big Data analysis 
boosts both functional and organizational performance [10] 

IoT for sustainable urban transport is therefore transforming how cities are managed around the 
world, improving the efficiency of mobility systems and reducing their environmental impact. In fact, 
smart cities are leveraging these technologies to monitor transport, prevent accidents and optimise 
route planning and safety, as well as to monitor the environment and improve traffic efficiency 
[7,11,12] 

Among the technologies for grouping huge volumes of data in real time we can find that: One 
of the key ways to collect the necessary data is through sensors and cameras installed in traffic 
infrastructure. These are the most common components of modern information systems used for 
traffic monitoring and management. [13] 

It is worth highlighting that the data collection provided by technologies must improve the user 
experience and consider the impact on their safety. It was already seen in the case of electric 
dashboards in cars how it could distract and put the driver’s life at risk, so solutions must be adapted 
to the needs and requirements of users (Dudziak et al., 2024). A good example of the use of 
technologies to minimize the impact of incidents and external factors is the prediction of passenger 
flows from origin to destination, minimizing interruptions and optimizing resource allocation [14] 

It is in this context that the following research question arises: How have emerging technologies, 
such as Big Data, IoT and artificial intelligence, impacted the development and implementation of 
traffic management systems for sustainable urban transport in Latin America? To answer this 
question, our general objective is to: Analyze the current state of the implementation of traffic 
management systems based on artificial intelligence in Latin America and its relationship with the 
impact of emerging technologies, such as Big Data and IoT, on the development of sustainable urban 
transport. 

1.1. Theoretical Framework 

Over the past twenty years, technological advances have led to a radical change in the way 
companies manage their operations and resources, adopting intelligent solutions to optimize 
processes, improve efficiency and adapt to an increasingly competitive and digitalized business 
environment. 

The origins of AI date back to the 1950s, when visionaries such as Alan Turing, John McCarthy 
and Marvin Minsky laid the conceptual foundations of discipline. At that time, the idea of creating 
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machines capable of emulating human intelligence was considered mere futuristic speculation. 
However, as computing technologies advanced, AI became increasingly relevant. 

In its early days, AI focused on the development of expert systems and problem-solving 
algorithms based on logical rules. These systems were applied in areas such as medical diagnosis, 
task planning, and financial analysis. However, the computational limitations of time and the 
inherent complexity of human intelligence represented major challenges for the progress of AI. 

Artificial Intelligence has come a long way in recent decades, evolving from a purely theoretical 
discipline to a very important and key technology in different sectors, including industry. During 
this time, AI has experienced paradigm shifts driven by technological advances in different areas, 
which have expanded its capabilities and applications. Figure 1 shows the timeline of AI since its 
origin. 

 

 

Figure 1. Artificial Intelligence (AI) Timeline Infographic. Marsden (2017). 

During the 1970s and 1980s, AI experienced a boom in the development of expert systems and 
rule-based simulations. These techniques made it possible to encode the knowledge of human experts 
into computer systems, facilitating decision-making and solving complex problems in a variety of 
fields, including medicine, engineering, and finance. In the late 1980s and early 1990s, AI went 
through a period of stagnation known as the “AI winter.” This was mainly due to the limitations of 
rule-based approaches and the lack of significant progress in developing truly intelligent systems. 

However, at the end of the 20th century, the emergence of artificial neural networks and machine 
learning techniques marked a turning point in the field of AI. These technologies allowed systems to 
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learn and improve their performance from data, rather than relying solely on programmed rules. 
This opened new possibilities for dealing with complex problems in areas such as pattern recognition, 
NLP, and computer vision. It was not until the beginning of the 21st century that AI really took off, 
driven by the exponential increase in data processing capacity and the development of advanced 
deep learning techniques. learning) within machine learning. These advances, combined with the 
increasing availability of large volumes of data (Big Data) and the increase in computing power, laid 
the foundation for the creation of increasingly sophisticated and capable intelligent systems. AI, 
defined as the replication of human intellectual processes by machines, especially computer systems, 
and ML, a subset of AI that optimizes business processes with minimal human intervention, have 
had a significant impact on decision-making and risk management. “The literature on AI and ML 
suggests that their application in various industries has significantly enhanced decision-making 
processes and risk management practices. 

Similarly, research into predictive models within traffic systems (Traffic Lights) has been 
initiated by Del Valle et al. [15] Díaz-Casco et al. [16], Garcia -Retuerta et al. [4] Gomes [17] Jyothi 
[18], Medina-Salgado et al.[19], Mena-Oreja & Gozalvez [20] Navarro-Espinoza [21], Zeynivand [22] 
and Zißner [23], where “traffic prediction helps mitigate the impact of traffic congestion. The accuracy 
of traffic predictions depends on the availability of the data used for the prediction as well as the 
prediction model.”.[20] 

Although it is true that predictive models help mitigate traffic congestion, it is not an immediate 
solution, because it predicts based on the information provided and collected over a certain period. 
However, several studies have used “Smart Traffic Lights”, which adapt dynamically to the 
environment, showing excellent results in helping with the correct operation within roads and streets. 
[24] 

In this same field of study, there is also the “Traffic Signal Control” developed Noaeen [25] and 
Pérez-Acebo [26], it’s use is very similar to Smart Traffic Lights, where the system reacts immediately 
to the environment, “one way to control traffic lights is through reinforcement learning (RL) 
techniques, in which traffic light controllers learn to respond dynamically to traffic changes in real 
time.” 

Continuing with the data part of these systems, it can be stated that they are essential for the 
proper functioning within the models and their possible innovations in them, however, there are 
several studies that speak of the absence of standardized and/or coherent data as a major impediment 
to the evaluation of progress towards sustainable transport. In addition, they underline the 
importance of unrestricted access to user-generated data and advocate for the uniformity of travel 
surveys within cities and for the proliferation of bicycle meter networks to improve the effectiveness 
of data collection, along with the presentation of various methodologies aimed at increasing the 
generation of the same. [27] 

Within these studies, the usefulness of analytical instruments such as E2PAT (Neves et al., 2020) 
is highlighted to examine spatiotemporal data patterns, which facilitates the improvement of urban 
planning results. Additionally, these investigations clarify how disparities within urban 
environments affect transportation systems, privileging the use of motorized vehicles and negatively 
affecting more sustainable transportation modalities, especially in a study based on cities in 
Colombia, Malta and Sierra Leone, these same ones being carried out by the authors Attard [28], 
Chevance [27] and Neves et al. [29] 

Furthermore, with the use of Big Data, Deep Learning (DL) and Machine Learning (ML) models, 
historical patterns and user behaviors can be analyzed to predict demand peaks[30]. This allows for 
better resource preparation and saturation avoidance. “Accurately identifying the travel patterns of 
urban residents is crucial for urban traffic planning and intelligent transportation systems” [31] 

These travel patterns can be identified through displacement estimates, urban and freight 
transport flows, timetables, telecommunications datasets, walkability levels, among others [32–36]. 

Similarly, models based on Machine Learning and Deep Learning algorithms , which is also a 
branch of AI, have proven to be efficient in predicting traffic flow [21], “among them, Convolutional 
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Graph Networks have achieved remarkable results for their ability to address the complicated spatial 
dependencies of road networks, given their natural graphic structure.” [19] 

Another term already mentioned above and which is an area of study within Artificial 
Intelligence is Deep Reinforcement. Reinforcement learning or Deep Reinforcement Learning, is 
characterized by: Reinforcement learning (RL) is a type of machine learning algorithm that lies 
between supervised and unsupervised learning. It cannot be classified as supervised learning 
because it does not rely solely on a set of labeled training data, but it is not unsupervised learning 
either because we seek for our reinforcement learning agent to maximize a reward [37]. 

Consequently, and following the previous definition, recent research carried out a model using 
this type of algorithm, where De Souza Pereira Borges [38] described it as follows: This study 
proposes a model, based on Deep Reinforcement Learning , to synchronize the traffic lights of an 
urban traffic network consisting of two intersections. The calibration of this model, including the 
training of its neural network, was performed using real traffic data collected on the approach to each 
intersection. 

In parallel to this study, other research and models have been conducted and calculated based 
on the efficiency of Graph Neural Networks, one of these was developed by Jyothi [18], who explains: 
The study presents a sophisticated traffic flow prediction system with innovative components, such 
as dynamic graph construction, multimodal data integration, and a custom graph neural network 
(GNN) architecture with adaptive learning (…). Through comprehensive evaluations, the research 
demonstrates the superior performance of their approach. It significantly improves the accuracy of 
predictions compared to existing methods. 

Following the same path, the analysis of the optimization of public transport routes allows the 
adjustment of bus routes and other means of transport such as taxis, adapting them to demand [39]. 
This improves the punctuality and efficiency of transport, reducing waiting times and polluting 
emissions. This was already demonstrated by Pamula with her study in: “Development of a deep 
learning network to derive estimates of stop-by-stop energy consumption of bus lines” thus finding 
that: “The results of the study indicate points in the public transport network with potential energy 
deficiency that can be alleviated by introducing a charging station or correcting bus travel schedules.” 
[40] 

Likewise, new models and systems have been developed for the identification of possible traffic 
jams or problems on the road, one of these is the “automatic detection of incidents in intelligent 
transportation systems (ITS), which refers to the process of identifying incidents such as accidents, 
congestion or road hazards in real time using advanced technologies and data analysis 
techniques.”[41] 

More specifically, Intelligent Transport Systems (ITS) used by Gkioka [41] Llamosí et al. [42], 
Marina [43], Navarro-Espinoza [21], Ribeiro [44], Salazar-Cabrera [1] and Zißner [23] developed to 
help urban traffic and the people who use it. [44] 

Thanks to the above, studies have appeared where communication between vehicles allows for 
better management of urban traffic by using real-time traffic data, communication technologies and 
dynamic routing, where its main objective is to minimize time on the roads and mitigate congestion, 
developed by the authors Gomides [45] and Tomás [46]. 

As previously mentioned, in the development of different models and systems, there has been 
an increase in new cases and study topics used to improve traffic efficiency such as Artificial 
Intelligence, research done by De Souza Pereira Borges [38] Garcia -Retuerta [4], Gkioka [41], 
Gonzalez [5], Navarro-Espinoza [21] , Noaeen [25], Ordoñez [24], the previous studies developed and 
applied mostly to simulated cities and streets to verify their efficiency in traffic mitigation, traffic 
prediction and vehicular incidents, in addition to the implementation of these in the context of Smart 
Cities. 

Likewise, Neural Networks have been found to have a positive influence within the statistical 
models used in traffic prediction, studies carried out by the following authors: De Souza Pereira 
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Borges et al.[38] Gkioka [41], Gomes [17]), Gonzalez [5], Jaramillo- Alcazar [2], Jyothi [18] and Mena-
Oreja [20] 

To be more specific with the branches of Artificial Intelligence, we can talk about Machine 
Learning by the authors Gkioka [41], Marina [43] Medina-Salgado [19] Navarro-Espinoza [21] and 
The Zero- Touch Network and Service Management also developed by Gallego-Madrid [47], which 
have demonstrated positive results in the implementation of new systems within cities to assist in 
traffic signal management. 

With all the above information in mind, it is understandable why the implementation of these 
emerging technologies is so beneficial for regions such as Latin America. Their use could be widely 
productive in terms of population growth, traffic congestion and environmental pollution that 
characterize this group of countries. Even so, there are barriers to their implementation, which can 
be explained by the challenges that arise in this region of the world: deficient systems, high costs or 
resistance to change can affect the development of these new technologies and make it difficult, for 
example, to predict demand [48]. As Yañez-Pagans et al. [49] state in their research on urban transport 
systems in Latin America and the Caribbean: “There are almost no studies that explore the effects of 
displacement, which should be examined further to better understand the social inclusion role of 
transport systems” 

Cases such as Mexico, Brazil and Peru, attempts have been made to implement the intelligent 
information systems; however, there are obstacles such as limited infrastructure to offer real-time 
data, the difficulty in obtaining information from users, and the presence of chaotic, inefficient and 
low-quality transport systems. 

The solution that researchers have found is to propose low-cost and equally efficient 
alternatives. This is the case in Mexico, where it was proposed to use smartphones to connect drivers 
and users to the IoT network (Estrada-Esquivel et al., 2022). Or in Peru, where it was concluded that 
the IoT- based carsharing system is viable in the capital and can contribute to the improvement of 
urban mobility [50]. Or also in Brazil, where the proposal for a Smart Bus using RFID and NFC 
technologies is launched, allowing users to access data on schedules, routes and delays using their 
mobile phones. [51] 

On the other hand, environmental trends and climate change have led to the study of transport 
and its impact on urban areas. An example of this is Valencia and Bogotá, which face a great task in 
designing effective strategies to decarbonize the transport sector, a challenge that is further 
intensified by the increase in demand and the lack of innovation in the vehicle fleet, the research 
authors being Llamosí [42] and Valencia [52] 

Due to the growth of cities, pronounced levels of congestion and reliance on private transport 
such as cars significantly aggravate climate change and negatively affect air quality, in addition, 
existing public transport systems and electric vehicle charging infrastructure are inadequate to meet 
the growing demand, to improve urban logistics and mitigate associated emissions, the adoption of 
smart technologies and synergistic collaboration between companies is advocated. For a more 
sustainable future, it is recommended that policies be enacted to encourage the use of public and 
active transport modes, along with the implementation of green taxes, this should be achieved 
through collaboration between government agencies, corporate entities and citizens, according to 
Calan [53], Giret , A.[54], Khurshid [55], Ketter [8] and Rosero [56] 

Finally, certain studies discuss how the reduction of diesel consumption in the transport 
industry could be improved in emerging countries, such as Brazil, where the focus would be on 
repairing and maintaining the roads where this type of transport passes, such as highways, studies 
carried out by Santos [57] and Martínez-Hernández [58] On the other hand, route methodologies 
have been developed for electric buses in European cities, specifically in Spain and Poland, where a 
reduction in pollution and an optimization in the use of their electric batteries have been seen [59]. 

It is also proposed to control traffic flow and optimize road infrastructure parameters to 
minimize pollution generated by vehicles on the road [60]. The line of studying mobility patterns and 
planning transport routes is followed [35]. The environmental and economic impact of urban fuel 
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consumption is also understood [61] and the need for a comprehensive approach between transport 
and sustainable development that includes public policies, technological innovation, education, 
awareness, and international cooperation [62,63] 

Artificial Intelligence (AI) refers to systems that attempt to imitate or match human intelligence 
(logical reasoning) based on information provided by programmers or, failing that, that these same 
systems collect through their interactions with sources or humans, having the ability to improve. Its 
main objective is to perfect human capabilities and contributions [24] 

Thanks to the above definition, Artificial Intelligence is divided into several branches as 
discussed above, therefore, these branches and AI itself have been used in several fields of study, one 
of these is the traffic management system, where different algorithms and models are used for the 
prediction and improvement of data processing and analysis within these systems. 

First, it is important to highlight that one of the most used and researched branches within this 
area is Machine Learning (ML), defined as follows: 

Machine learning is a subfield of computer science that deals with building algorithms that, to 
be useful, rely on a collection of examples of some phenomenon. These examples can come from 
nature, be created by humans, or generated by another algorithm [64]. 

For this reason, Machine Learning has been used in several models for automation in the process 
of detecting incidents within roads or urban areas, providing real-time alerts and knowledge to 
improve emergency response, causing an immediate response by organizations and authorities, 
reducing times and mitigating potential risks [41] 

Similarly, models based on Machine Learning and Deep Learning algorithms, which is also a 
branch of AI, have proven to be efficient in predicting traffic flow [21] among them, Convolutional 
Graph Networks have achieved remarkable results for their ability to address the complicated spatial 
dependencies of road networks, given their natural graphic structure [19] 

Although their uses have been within traffic systems, “in recent years, vehicle-to-vehicle 
communication systems have demonstrated the enormous potential they have to improve the 
efficiency and safety of road traffic.” (Marina et al., 2022). Hand in hand with this system are wireless 
optical communication technologies, which allow the exchange of information between vehicles, 
increasing the development of autonomous driving. According to Marina [43] in this way, different 
ML-based classification models are trained with the generated data sets. In this work, we offer a 
solution, using Big Data and artificial vision, using a road data set and the average speed of vehicles 
to automatically detect road traffic lights to establish a VLC communication link. 

Another term already mentioned above, and which is an area of study within Artificial 
Intelligence is the Deep Reinforcement Reinforcement learning or Deep Reinforcement Learning, is 
characterized by: Reinforcement learning (RL) is a type of machine learning algorithm that lies 
between supervised and unsupervised learning. It cannot be classified as supervised learning 
because it does not rely solely on a set of labeled training data, but it is not unsupervised learning 
either because we seek for our reinforcement learning agent to maximize a reward [37]. 

Consequently, and following the previous definition, recent research carried out a model using 
this type of algorithm, where De Souza Pereira Borges [38] described it as follows: This study 
proposes a model, based on Deep Reinforcement Learning, to synchronize the traffic lights of an 
urban traffic network consisting of two intersections. The calibration of this model, including the 
training of its neural network, was performed using real traffic data collected on the approach to each 
intersection. 

In parallel to this study, other research and models have been conducted and calculated based 
on the efficiency of Graph Neural Networks, one of these was developed by Jyothi [18] who explains: 
the study presents a sophisticated traffic flow prediction system with innovative components, such 
as dynamic graph construction, multimodal data integration, and a custom graph neural network 
(GNN) architecture with adaptive learning (…). Through comprehensive evaluations, the research 
demonstrates the superior performance of their approach. It significantly improves the accuracy of 
predictions compared to existing methods. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 December 2024 doi:10.20944/preprints202412.2319.v1

https://doi.org/10.20944/preprints202412.2319.v1


 8 of 32 

 

In short, Artificial Intelligence and its branches of study have managed to improve and perfect 
traffic management systems with different models, systems and algorithms, making it possible to 
alleviate traffic jams or incidents on roads in urban centers, in addition to generating greater safety 
among drivers and pedestrians, not only in predictive models, but also in real-time traffic efficiency. 

Therefore, the research question is: What is the status of the implementation of traffic 
management systems based on artificial intelligence in Latin America? 

To answer this question, the general objective was developed, which is to analyze the current 
state of the implementation of traffic management systems based on artificial intelligence in Latin 
America, and the specific objectives, to evaluate the state of the art in AI and sustainable mobility 
technologies applied to traffic management in Latin America, examine the most effective artificial 
intelligence technologies and algorithms that are being used for traffic control, including real-time 
data analysis and machine learning, identify the challenges and limitations encountered in the 
implementation of these solutions. 

In the context of transport and mobility, big data is defined as a set of technologies that allows 
the management of large volumes of data from various sources and formats. This involves capturing, 
processing, analyzing and storing huge amounts of data with the aim of making decisions and 
optimizing processes. Big data includes the use of advanced tools to manage data that has a high 
volume, frequency of generation and variety, which in turn allows the development of more efficient 
and personalized transport systems [65] 

Big data has evolved due to several technological and market factors. Initially, data processing 
and capture in transport was quite limited. Over time, digitalization offered by technologies such as 
the Internet of Things, decreased storage costs and improved connectivity have transformed this area 
[65]. Various innovations have made it easier to collect data in real time from various sources, 
including mobile devices and social networks. 

Big data has become an advanced means of monitoring and managing transport systems in real 
time. This includes the development of intelligent transport systems (ITS) that can analyze large data 
streams and thus improve aspects such as route planning and transport network design. These 
advances also enable predictive and prescriptive analysis that helps anticipate problems, understand 
demand and optimize user experience [65]. 

The Internet of Things (IoT) refers to the interconnection of devices and objects through the 
Internet, allowing them to collect, exchange and process data in real time and improve decision-
making in various fields. 

For example, one study found that IoT enables the monitoring and control of bicycles and other 
urban elements in smart cities, optimizing transportation and contributing to sustainability by 
collecting environmental and mobility data (Oliveira et al., 2021). On another occasion, IoT was used 
in the context of a smart city, where sensors connected in different urban locations collected data to 
improve the planning and operation of public services, such as parking spaces and pollution 
monitoring [66]. 

The continued evolution of IoT involves improving policies and collaboration between the 
public and private sectors. As connected devices increase, cities are expected to continue developing 
new applications and business models to address different urban and environmental challenges [66] 

Today, AI has become a fundamental component of the so-called Industry 4.0, highlighted by 
the integration of CPS systems, intelligent automation and the digitalization of industrial processes. 
In addition, it is emerging as a key technology in the emerging concept of Industry 5.0, which seeks 
a symbiosis between humans and intelligent machines. 

The following image shows a summary of examples of uses and applications of AI according to 
the Government of Spain and in accordance with the Recovery, Transformation and Resilience Plan. 
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Figure 2. Fuente: de España, G. (2023). “Ejemplos de uso de la IA”. https://planderecuperacion.gob.es. 
https://planderecuperacion.gob.es/sites/default/files/inline- ima 
ges/19042023_infografia_inteligencia_artifical_prtr.png. 

The emergence of new technologies such as 5G or future 6G networks and quantum computing 
is laying the groundwork for a new wave of innovations in the field of AI applied to industry. These 
technologies will make it possible to process and analyze large volumes of data in real time, opening 
new opportunities for process optimization, advanced predictive maintenance and adaptive 
automation in industrial environments. 

Furthermore, AI is expected to continue to evolve and expand its reach through areas such as 
reinforcement learning, explainable AI, and generalist AI, enabling it to address increasingly complex 
challenges and improve the trust and transparency of intelligent systems in industrial environments. 
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Figure 3. AI Algorithms by Utility, use or application, own elaboration. 

2. Materials and Methods 

The methodology used for this research is based on a qualitative method because it focuses on 
an analysis of articles related to Traffic Management Systems based on Artificial Intelligence and Big 
Data and their application in urban transport. The research was developed based on two pillars. In 
the first pillar, the data extraction process was described, which includes the selection of databases 
and the search strategy; subsequently, a bibliometric analysis was carried out using appropriate 
techniques with the support of specialized software ( Bibliometrix , VOSviewer ). The details of the 
flow of the methodology used are shown in Figure 4 
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Figure 4. Flow of methodology used. 

Scopus database was selected, which records all relevant literature related to the topic in 
question. This platform is widely used by researchers to perform literature searches and bibliometric 
analysis due to its absolute coverage and reliability. Therefore, it was employed as the primary source 
for data collection, processing, and analysis. 

The study divided the bibliometric review into two parts: the first part focused on articles related 
to Traffic Management Systems based on Artificial Intelligence, and the second highlighted 
documents linked to Big Data and its application in urban transport. 

The first data collection was based on the following search equation, ((TITLE-ABS-KEY 
(“Artificial Intelligence “) AND TITLE-ABS-KEY ( traffic ) AND TITLE-ABS-KEY ( transport ))) in the 
Scopus database , in this specific case, no filters were used, first, for the proper realization of the 
bibliometric a minimum of 500 documents is needed for the analysis to be sufficiently relevant, 
second, the filters proposed for the analysis were: A range of years between 2019 and 2024 and 
countries belonging to the Ibero-American zone shown in Figure 5 

 

Figure 5. Iberoamerican countries. Cancilleria(s.f); [67]. 
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Scopus database was not enough to complete the 500 documents necessary for the analysis, 
therefore, it was decided to use all the data obtained with the search equation mentioned above. 

Thanks to this, 1,121 documents were collected, from which information was obtained on 
bibliographic citations, abstracts, keywords and other information exported in CVS format. Then, the 
data set in a file of the Bibliometrix package was transferred from the Rstudio software to perform 
bibliometric analysis and thematic trend analysis [68]. Next, the information was transferred in CVS 
format to the VOSviewer software for the creation and extraction of bibliometric networks on relevant 
data such as keywords and publishing countries. 

Next, the second query was performed: Search by keywords (“Big data” AND 
“urban“”transportation” AND “sustainability”) This query retrieved 1,118 publications (documents 
of all types) from 1988 to 2025 on October 25 (2024). 1,118 identified literature records, citation 
information, bibliographic information, abstract and keywords, and other information were exported 
to .bib and .csv format files. The dataset was also taken to Bibliometrix and VOSviewer for trend 
review and targeted analysis. 

Bibliometrics applies mathematical and statistical methods to quantitatively analyze scientific 
literature, evaluating aspects such as the production, growth, maturation and consumption of 
publications. Therefore, it has become a fundamental tool to examine and evaluate the state of 
development of a research field, as well as the production of researchers [69] and the collaboration 
between institutions [70] 

Bibliometric analysis is composed of performance analysis and scientific mapping analysis. 
Performance analysis uses bibliometric indicators to measure the output of individual actors (such as 
authors, institutions, countries and journals) and assess the impact of their publications using citation 
data [71]. 

There is a wide variety of bibliometric tools available for bibliometric analysis; the main 
bibliometric analysis tools include Biblioshiny (R package), VOSviewer , BibExcel , SciMAT and 
CiteSpace [68,71,72]. Each tool has different mapping principles, algorithms, visual results and 
strengths and weaknesses. Therefore, for this case, the software Bibliometrix and VOSviewer were 
used. The details of each tool are detailed below. 

Biblioshiny is an open-source tool that allows the import of data from various sources, such as 
Scopus and Web of Bibliometrics are a bibliometric analysis tool that is used to analyze the 
bibliometric data of the scientific community in the United States and offers multiple types of 
bibliometric analysis [68]. In this analysis, different modules available in the Bibliometrix application 
have been used, including basic information, annual scientific production, most significant sources, 
authors and notable affiliations, as well as an analysis by country. This approach allows validating 
the identification of the periodicity of topics or articles, connections, centrality, clusters of authors 
and texts, publication trends, knowledge bases, author networks, readership, influence and 
importance. It is essential to measure, compare and establish key objectives to understand scientific 
activity, since in the measurement process it must be determined what is the impact of scientific 
activity, what role bibliometrics plays and its importance, since this assigns a value that is measurable 
and can be quantified according to the results of the scientific activity. 

VOSviewer is a widely recognized bibliometric tool for the creation of bibliometric networks 
involving different actors, such as authors and organizations. It uses various network analysis 
methods, including co-authorship, co-citation, co-occurrence of terms and bibliographic coupling 
[73]. 

Defining co-citation as the co-occurrence of documents in reference lists that suggests a 
conceptual link between them, the more frequently two documents are cited together, the greater the 
probability that they address similar topics or concepts [74] 

Similarly, Kessler (1963) says that two documents are closely related to the extent that they have 
a greater number of bibliographic references in common. In this way, bibliographic coupling becomes 
an interrelation criterion that allows obtaining groups of articles with a high degree of similarity [74] 
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In this study, term co-occurrence analysis was applied, “the study of the co-occurrences, or joint 
appearances, of two terms in a given text with the purpose of identifying the conceptual and thematic 
structure of a scientific domain.” [75], to identify the predominant topics within a research area and 
the countries with the highest publications within a specific period. The maps generated by this tool 
show nodes, which represent keywords, and edges, which illustrate the relationships between them. 

3. Results 

Having carried out two bibliometric analyses with complementary approaches, the results will 
be divided into two parts with the corresponding graphs and their analysis. 

3.1. Part 1: Big Data Results and Its Application in Urban Transport. General Information about the Data 

3.1.1. Analysis of Literature Trends and Characteristics of Publications 

The study of the implications and effects of using Big Data in urban transport aims to facilitate 
the growing adoption of these technologies soon, particularly in regions such as Latin America, 
where the arrival of these advances is often delayed. The promotion of this research can encourage 
prominent organizations and institutions to participate in this initiative, thus achieving substantial 
advances in the operational dynamics of urban transport systems. 

Table 1. Descriptive statistical information about the data. 

 
The information found in the database and exemplified in Figure 3 is therefore of significant 

relevance, as it shows a continuous upward trend. Most of the documents have been published from 
2020 to 2024, which suggests that the importance of this topic has been given greater importance in 
recent years. 
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3.1.2. Most Relevant Authors 

Of the 1118 documents analyzed, the 25 most relevant authors stand out (see Table 2). Liu Y 
leads with 33 publications, followed by Wang J with 27, Shibasaki R with 23, Zhang H with 19 and 
Song X with 18. Wang J has the highest number of citations, with a total of 787, while Liu Y has the 
highest h-index, with 15 publications that have at least 15 citations each, reflecting their impact in the 
field. 

Table 2. Most relevant authors. NP = Total publications and TC = Total citations. 

 

Own elaboration through Bibliometrix. 

3.1.3. Countries with the Highest Scientific Production 

According to Figure 8, the papers originated from 79 countries and the geographical distribution 
of production was as follows: China is the most prolific country with 754 papers, followed by the 
United States and Italy with 398 and 199 respectively. The three countries account for most of the 
total publications, indicating their position in the research field. Furthermore, as evidenced in Table 
3, China’s publications have received the highest number of citations, with 3541, demonstrating its 
academic influence on research. 
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Figure 6. The intensity of the blue color reflects the number of documents published. Prepared by the author 
using Bibliometrix . 

Table 3. Most cited countries. 

Country  TC  Average Article Citations  
CHINA 3541 16.10 

USA 2657 30.20 
ITALY 1071 17.00 

HONG KONG 933 42.40 
AUSTRALIA 752 32.70 

UNITED KINGDOM 622 20.70 
SPAIN 597 17.60 

BELGIUM 592 65.80 
KOREA 503 26.50 
JAPAN 492 20.50 

Prepared by the authors using Bibliometrix . 

3.1.4. Annual Scientific Production 

According to Figure 7, scientific production has had a notable growth, registering the highest 
number of publications in 2023 with 154 documents. Research began to have more relevance from 
2014 and has not stopped since then. 

 

Figure 7. Annual scientific production. 

3.1.5. Keyword Analysis 

Keywords are used to provide a concise description of the research content. Therefore, it is a 
way to identify current topics in a research domain [22] The selected documents in the field of Big 
Data and urban transportation were further examined based on high-frequency keywords through 
Bibliometrix software and later VOSviewer . The results are presented in word clouds and co-
occurrences. 
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Figure 8. Word cloud. 

3.2. Part 2: Traffic Management Systems Based on Artificial Intelligence 

3.2.1. General Information 

Scopus database , they have their origin from 1987 to 2024, where a total of 1,121 documents 
published in 664 journals, books, etc. were found. Within these, 3,341 authors contributed to these 
documents, there was a 3.45 co-authorship per document, that is, 3 authors participated in a single 
document and an international participation percentage of 18.82%, a high percentage thanks to the 
fact that the topic is studied from different perspectives and models. With 514, most of these 
documents are conference articles or conference proceedings, followed by articles, being 427 of these 
and, finally, 69 book chapters were found. 

Table 4. Main information about the data. 
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3.2.2. Annual Scientific Publications 

Scientific production refers to documents or articles published between 1987 and 2024, which is 
the period under study. Figure 7 shows this data in graph form, with the lowest production between 
1987 and 2007, with no publications even during this period, due to the novelty that the field of study 
of Artificial Intelligence represented at that time in the improvement of traffic and transportation 
management systems. On the other hand, the years with the highest production have been from 2015 
to 2024, in a range of 44 to 154 documents. Despite the problems caused by the COVID-19 pandemic, 
production remained intact and there was even a significant increase in publications as can be seen 
in the graph. 

3.2.3. Main Sources of Publication 

During the years 1987 and 2024, 6 main sources were found in which the documents were 
published, this information is gathered in Figure 8, in this, it is observed that the largest number of 
documents were published in “ Lecture Notes in Computer Science ”, “this distinguished series of 
conference proceedings publishes the latest research advances in all areas of computer science.” 
(Lecture Notes In Computer Science Science (LNCS) , n.d. This source began publishing in 1998, being 
one of the first to publish on this topic among the 6 mentioned above. It began publishing 2 articles 
that year, and so far in 2024, it has published 55 articles in conference proceedings. 

The second source with the most publications during this time is “Communications in Computer 
and Information Science”, a journal responsible for publishing computer science proceedings, and 
began publishing in 2011 with 2 articles, by 2024, it has published 17 documents. Finally, the third 
source with the most publications is “Advances in Intelligent Systems and Computing”, “are 
primarily proceedings of major conferences, symposia, and congresses. They cover the latest 
significant advances in the field, both foundational and applicable.” (Advances In Intelligent Systems 
and Computing Systems And Computing (n.d.). It began publishing in 2013 with a single document; 
it has currently published 17 articles. 

3.2.4. Countries with the Highest Publication and Scientific Production 
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The analysis included the authors’ affiliations and their corresponding country, therefore, 
according to these affiliations, Figure 9 shows, as a map, the countries that have published scientific 
documents regarding this topic. The most important countries according to this map are China, India, 
the United States, Spain and the United Kingdom with a number of documents of 590, 442, 244, 220 
and 162 respectively. 

 
Figure 9. Keyword Occurrence. The co-occurrence of 1009 keywords (at least 5 times). The size of the words 
represents the relevance that they had in the articles, determined by the frequency with which they appeared in 
the documents. 

On the other hand, the countries with the lowest number of publications during this period are 
Venezuela, Nigeria, Madagascar and Luxembourg, all with only one published document. Therefore, 
it could be concluded that the most important research on Artificial Intelligence and its applications 
in traffic management systems is developed in China, India and the United States. This could be since 
they are the countries with the largest population in the world, having the need and sufficient 
resources to generate research on this topic specifically to alleviate and improve traffic and incidents 
within these large and overpopulated cities [62]. 

3.2.5. Main Countries to Which the Authors Belong 

As mentioned above, the main publishing countries are China, India and the United States, in 
this same way, Figure 10 shows the countries to which the most important authors belong or 
published, in addition, it can be observed that most of these documents have been researched without 
the collaboration of other regions of the world, this means that most of the information that can be 
obtained about this field of study comes from research in the cities of China, India, the United States, 
Spain and the United Kingdom, urban centers with a high demand for people and drivers that can 
lead to large traffic flows on the roads and incidents on them, therefore, research in this field can 
become very important for these countries to prevent and solve the traffic problems that are 
experienced day to day. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 December 2024 doi:10.20944/preprints202412.2319.v1

https://doi.org/10.20944/preprints202412.2319.v1


 19 of 32 

 

 

Figure 10. Annual scientific production from 1987 to 2024. 

 
Figure 11. Main sources of publication between 1987 and 2024. 

3.2.6. Authors with the Greatest Relevance and Publications 

As can be seen in Figure 12, the main authors with the highest number of publications within 
the study area are García CR, Alayón F, Padrón G and Quesada-Arencibia A, with the most important 
author having 14 publications, and the next 3 authors 12. In this case, the authors’ surnames indicate 
that they come from Spanish-speaking European areas, or failing that, from America. 
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Figure 12. Countries with the highest number of scientific publications in the years 1987 to 2024. The intensity 
of the blue color depends on the number of published documents. The more intense the color, the greater the 
number of publications. 

3.2.7. Most Relevant Affiliations and Institutions 

Table 3 shows the universities and/or institutions with the highest number of publications within 
this area of study. The most important was Tongji University, located in China, which has published 
30 documents in this period. The second most important is the University of Las Palmas De Gran 
Canaria, located in Spain, confirming that the most important authors come from this region as 
mentioned above. Although the table shows that most of the institutions are from China, European 
countries such as the Netherlands, the United Kingdom and Russia stand out. 

Table 5. Universities and/or institutions with the highest number of publications. 

 

3.2.8. Most Relevant Topics 

Within this field of study, there are topics that have been worked on and that have reflected 
great relevance in research over the years, as shown in Figure 13. In this, it can be observed that the 
most important topics are Intelligent Systems, Traffic Control, Intelligent Road Systems for Vehicles, 
Artificial Intelligence, Transportation and Decision Support Systems, the latter could be developed 
hand in hand with the predictive and real-time models described above. On the other hand, the 
specialized topics within this field of study are Traffic and Transportation and Human. 

 

Figure 13. Main countries to which the authors with the most publications belong. MCP indicates multiple 
country publication and SCP indicates single country publication. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 December 2024 doi:10.20944/preprints202412.2319.v1

https://doi.org/10.20944/preprints202412.2319.v1


 21 of 32 

 

3.2.9. Co-Occurrence of Keywords 

The co-occurrence of the keywords within the 1,121 documents found with research in this area 
of study are in Figure 14 and Figure 15, in which it can be observed that the words with the highest 
repetition within these are Artificial Intelligence, Intelligent Systems, Intelligent Transportation, 
Intelligent Transportation Systems, Decision Making, Decision Support Systems, Traffic Control and 
Traffic Congestion, agreeing with Figure 17 in terms of the most important topics. 

 

Figure 14. Main countries with scientific production. 

 

Figure 15. Authors with the greatest relevance and number of documents published by them. 
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Figure 16. Thematic map. 

 

Figure 17. Co-occurrence of keywords. 

 

Figure 18. Word cloud. 

4. Discussion 

In the time period covered by the bibliometry was from 1987 to 2024, in the analysis, it could be 
observed that the field of study began to be researched more widely since the 2010s, in previous 
years, there were very few articles and research published, this may be due to the lack of development 
in the application, creation and research on Artificial Intelligence and its branches, in addition to its 
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applicability in the infrastructure of cities, as this is such an innovative topic within its field of study, 
few saw the potential of this same in traffic management systems. 

Although the topic and field of study is relatively new, many models and systems have been 
created, as can be seen in the relevant keywords and topics, where there are many different types of 
research, and they are applied in different ways in the case studies. 

On the other hand, based on the analysis and results obtained in this work, it has been observed 
how organizations and institutions have been using learning models and massive data collection for 
research and planning of routes, transportation systems and service optimization. As indicated by 
Lavalle et al., (2020), smart cities can and are making use of these technologies to improve their traffic 
management, a phenomenon that shows a continuous upward trajectory, as demonstrated by the 
examination of Figure 7. entitled “Annual Scientific Production”. 

It can be said that there has been a wide implementation of Artificial Intelligence within traffic 
management systems, however, not in the Ibero-American zone, as can be observed in the analysis 
of the results, that the majority of scientific production is in the countries of the United States, India 
and China, although Spain appears within bibliometrics as an emerging country in this type of 
research, it does not have sufficient research strength unlike the previously mentioned countries. 

In this framework, Spain, being an Ibero-American country, it can be said that the European 
zone of Ibero-America is beginning to have participation within the development of Artificial 
Intelligence and Intelligent Systems within traffic, also, Portugal and Brazil, as can be seen in Figure 
6, are linked in the neural network with Spain, demonstrating that these countries have worked 
together in research and documents in the field of study, of course, with much less research than the 
areas with greater participation. 

However, it should be noted that the Latin American zone has had low levels of scientific 
production over the years since the field of study was first raised in 1987. The countries in this zone 
that have developed this type of research, in order of importance, are Brazil, Mexico, Ecuador, 
Colombia, Chile, Venezuela and Cuba, with 43, 30, 11, 8, 4 and 1, the last two countries respectively. 
Of the 19 countries that make up the Ibero-American zone on the American side, only 7 have 
developed research in this field, lagging far behind the other countries. 

However, it is not due to a lack of progress in science, technology or scientific talent, but rather 
to a lack of political will to invest in this sector, that the leaders of the region have not prioritized 
research and development, which has hindered scientific progress [76]. 

The results of the bibliometric analysis also indicate that research and development of the 
emerging technologies are more concentrated in developed countries (apart from the obvious 
Chinese leadership) than in developing countries. The results analyzed in Figure 2 “Countries with 
the greatest scientific production” show this phenomenon and even expose several regions and 
countries that do not have any study or publication made in their territory. This supports what was 
mentioned by authors such as Yañez-Pagans [49] regarding the little exploration of the impact in the 
sector compared to the other groups of countries. 

However, although the bibliometric analysis indicates that these countries have low production, 
in the bibliographic review carried out, 50 articles and research were found that explore and apply 
these systems and algorithms within the Traffic Systems and Smart Cities produced in this specific 
area. 

The introduction mentioned important topics developed within the research framework of 
countries such as Spain, Ecuador, Portugal, Brazil, Colombia, Peru, Chile and Mexico. In several of 
them, case studies were carried out, where the theoretical part was applied to real case studies in 
cities such as Valencia, Madrid, Bogotá, Loja, Popayán, Lima, Granada, Álava, Nuevo León, 
Badalona, Mexico City, Alicante and Murcia. In most of these case studies, efficiency was seen in the 
reduction of traffic congestion and travel time. 

Furthermore, in the case of a research carried out in the city of Bogotá, specifically on Avenida 
Caracas, between streets 45 and 47, its main objective was to reduce travel times by applying a 
supervised neural network model, the results were that “it was observed that the use of a supervised 
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neural network with a good amount of data and an adequate selection of the inputs that allows a 
good simulation of the architecture with a low error.” [5]. 

Instead, the scientific production analyzed in the bibliometry carried out can be observed in the 
most cited documents, and, therefore, the most important ones developed in this study framework, 
have a certain similarity with the topics discussed above in the introduction, these topics were 
extracted from the first 7 most cited articles according to the analysis made by Bibliometrix , which 
are Big Data, Artificial Intelligence, Intelligent Traffic Management Platforms, Railway 
Communications and Autonomous Vehicles, in the engineering and computer science part, however, 
many of these focus on research areas but not on the applied part as mentioned research, these being 
developed by Abduljabbar [77], Ai [78], Mondejar [79], Nallaperuma [80] and Panagiotopoulos [81] 

On the other hand, these documents also touch on topics that are alluded to in different ways in 
the bibliographic review, such as Ethical Considerations, Political Implications and Social Impact on 
issues such as climate change and inequality, showing a similar approach to the study of Artificial 
Intelligence and management in transportation previously mentioned in the introduction, with the 
authors of the most cited documents being Bonnefon [82] and Cath[83]. 

In relation to the findings associated with sustainability, The concept of Smart Cities is always 
evident and has significant relevance for the advancement of urban areas characterized by 
sustainable practices. Scientific research is present, such as that carried out by Grimaldia [66] that 
seeks to use sensors located in different parts of a smart city for the timely collection of data. The 
achievements of this research facilitate the advancement of sustainable practices in urban 
environments. 

In certain studies, such as that of Maldonado [9] it is also discussed how public policies are 
important for mobility and modernization within urban areas. Likewise, in the previously mentioned 
case of Bogotá and Avenida Caracas, the need for a strategic plan in the construction of roads to 
respond to the growing demand of people within this Colombian city was also indicated. 

Thanks to the above, it is necessary to mention that both the main documents within the 
bibliometric analysis and the documents analyzed within the bibliographic review have similarities 
within their study approaches, however, most of the articles developed within the Ibero-American 
zone focus on the application of their models and systems within cities and how these could help 
within Traffic Management, on the other hand, the most important research developed by their 
number of citations focus more on the theoretical, environmental and political part. 

Finally, and continuing with the response to the specific objectives within the research, the 
models and systems developed by the Ibero-American zone, previously mentioned in the 
introduction, will be briefly discussed in more detail, in addition to specifying their limitations in 
Table 6. 

Table 6. Models and systems developed in the Ibero-American region and their limitations. 

Authors 
Models and 

Systems 
Limitations 

De Souza Pereira Borges 
et al., 2021; Del Valle et 
al., 2023; Díaz-Casco et 

al., 2022; Gallego -
Madrid et al., 2022; 

Garcia -Retuerta et al., 
2021; Gkioka et al., 2024; 

Gomes et al., 2023; 
Gonzalez et al., 2020; 

Jaramillo - Alcazar et al., 
2023; Jyothi et al., 2023; 
Medina-Salgado et al., 

Predictive 
Models (Neural 

Networks) 

For the proper application of these models, it is essential 
to have high quality data used; if there is incomplete data, 

there could be inaccurate predictions.  
Being highly complex models, such as neural networks, 

they can be difficult to interpret and adjust, limiting their 
practical use in environments that require rapid decision 

making.  
Some models would have difficulty scaling appropriately, 
due to the volume of data or the complexity of the system 

where the model is applied.  
Integration with existing systems and processes can be a 

limitation in implementation. 
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2022; Mena-Oreja & 
Gozalvez , 2021; 

Navarro-Espinoza et al., 
2022; Zeynivand et al., 

2022; Zißner et al., 2023. 

Samaniego-Calle et al., 
2019. 

Smart Traffic 
Lights 

The current traffic light strategy does not improve 
congestion.  

Need for real-time data from sensors and cameras.  
Importance of justifying civil works before building. 

From or Before et al., 
2022; Noaeen et al., 

2022; Pérez-Acebo et al., 
2021 

Traffic Signal 
Control 

(Reinforcement 
Learning RL) 

Obtaining high-quality real-world traffic data, including 
sensor data, traffic flow information, and pedestrian 

behavior, is difficult and expensive.  
Labeling large datasets for training RL models is time-

consuming.  
Deploying hierarchical RL models is computationally 
expensive, especially for large-scale traffic networks.  

Training these models requires significant computational 
resources and time.  

In the real world, traffic conditions are highly dynamic 
and can change rapidly due to accidents and weather 
conditions, making it difficult for models to adapt to 

these.  
There is no generalization of a single RL model because 

traffic infrastructures vary across regions. 

De Souza Pereira Borges 
et al., 2021; Gallego -
Madrid et al., 2022; 

Garcia -Retuerta et al., 
2021; Gkioka et al., 2024; 

Gonzalez et al., 2020; 
Navarro-Espinoza et al., 

2022; Noaeen et al., 
2022; Ordoñez et al., 

2023; Zeynivand et al., 
2022 

Artificial 
intelligence 

Acquiring high-quality, real-world traffic data is 
expensive and time-consuming.  

Collecting personal data such as vehicle trajectories or 
pedestrian movements can raise privacy concerns.  

Models may have difficulty adapting to unforeseen events 
or changing traffic patterns if historical data is not 

complete.  
Real-time decision making can be hampered by the slow 

processing speed of some models.  
Ensuring the robustness of these models to avoid 

malfunctions is critical.  
Compatibility with existing systems can be complex and 

requires careful planning.  
Building confidence in the security of these models is 

important for their acceptance. 

Gallego-Madrid et al., 
2022; Gkioka et al., 2024; 

Marina et al., 2022; 
Medina-Salgado et al., 

2022; Navarro-Espinoza 
et al., 2022 

Machine 
Learning 

Obtaining quality data and labeled data can be 
challenging, especially for specific traffic scenarios or 

regions.  
Biased data can lead to underperforming models or 

making wrong decisions.  
Training complex models requires a lot of computing 

power and time.  
Models may exhibit unpredictable behavior, which could 

lead to safety risks.  
Real-time traffic management requires models to make 

fast predictions and decisions, which can be 
computationally intensive. 

Gomides et al., 2022 ; 
Tomás et al., 2023 

V2V 
Communication 

Complexity of traffic behavior complicates assessments  
High message volume negatively impacts data 
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between 
vehicles 

communication load  
Difficult to estimate traffic conditions using only local 

information  
Efficient information exchange for decision making is a 

challenge  
Urbanisation increases traffic complexity and 

management demands  
Difficulty in achieving reproducible results in simulations 

Jimenez -Moreno et al., 
2022 

Fuzzy Inference 
Algorithm 

Vehicle obstruction reduces confidence levels in 
ambulance detection.  

High vehicle flow complicates traffic light state 
management.  

Side views of ambulances affect the network’s learning 
accuracy. 

Neves et al., 2020 E2PAT 

Multiple viewpoints need to be combined from 
heterogeneous data.  

Need for robust and timely pattern detection.  
Massive size of signal data from sensor networks.  

Ensuring actionability, interpretability and navigability of 
solutions. 

In the present research, the analysis of the current state of the implementation of Traffic 
Management Systems based on Artificial Intelligence in Latin America and the evolution of trends, 
trajectories and perspectives related to Big Data and the Internet of Things in the context of urban 
transport was carried out, therefore, a bibliographic review was carried out in the introduction and 
a bibliometric analysis, consisting of the bibliographic review in the analysis and collection of 
research documents on a specific topic, creating a more complete and objective vision in the research. 

In the bibliometric analysis it was observed that Latin America does not have a high relevance 
within the field of study compared to other countries previously mentioned. Although Spain, Brazil 
and Portugal appear in the analysis, their studies are not significant enough. 

However, in the bibliographic review it was observed that there are countries with research 
development within the study area, the main contributors being Spain, Ecuador, Portugal, Brazil, 
Colombia, Peru, Chile and Mexico, although it is true that it agrees with what was found within the 
bibliometry, the analysis of the work carried out by these regions demonstrates a high degree of 
evolution in the development of models and systems using Artificial Intelligence and its branches as 
seen in Table 4 for the control and mitigation of traffic in cities, the prevention of accidents and the 
prediction of traffic flows among others. 

Regarding the results obtained about Big Data in urban transport, the three main countries with 
the highest number of publications and citations correspond to the developed world or are economic 
powers (China, the United States and Italy), while the countries that contribute the least are 
developing regions. Consequently, the most productive authors belong to the developed world and 
the research is carried out under this concept, which makes it difficult to adapt these results to the 
Latin American context, in addition to making evident the disparity and need for support for 
researchers in the region. 

In summary, both analyses carried out demonstrate that Latin America has had research within 
this area of study with the different models and systems previously described at the beginning of the 
work, despite this, they have not become relevant within the field of study. 

The above is due to the fact that the Ibero-American zone needs greater support from 
governments for the realization and expansion of scientific production, this with the purpose of 
carrying out a greater number of investigations within the field, this would also help to have a better 
structural planning within the roads in the cities with the greatest demand within the Ibero-American 
zone. 
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Therefore, it is necessary for the governments of these countries, especially those in Latin 
America, to begin investing within universities and institutions in aspects such as research 
professionals, research-oriented students, in addition to the infrastructure necessary to carry out this 
type of research that requires specialized equipment for programming and modeling the systems and 
models in development. 

In addition, the government could encourage private universities or companies through 
honorary mentions and financial or infrastructure support to generate greater scope and high 
performance of research development within the countries, generating not only motivation, but also 
having high-quality scientific production with greater relevance in the field. 

It is recommended to incorporate other databases to broaden the scope of the bibliometric review 
of the topic, and to analyze how these technologies can be implemented in various global contexts. 
Emerging trends indicate an increase in the adoption of generative AI, the use of advanced algorithms 
for big data analysis, and the integration of cyber-physical systems in smart manufacturing. 
Investment in generative AI, which has seen exponential growth, suggests a future where AI 
technologies will not only optimize existing processes, but also create new business models and 
market opportunities. In addition, collaboration between humans and machines will be strengthened, 
promoting a synergy that improves both operational efficiency and work quality. 

Emerging trends indicate an increase in the adoption of generative AI, the use of advanced 
algorithms for big data analytics, and the integration of cyber-physical systems in smart 
manufacturing. Investment in generative AI, which has seen exponential growth, suggests a future 
where AI technologies will not only optimize existing processes but also create new business models 
and market opportunities. Furthermore, collaboration between humans and machines will be 
strengthened, promoting a synergy that improves both operational efficiency and the quality of work. 

From a policy and legislative perspective, the need to develop consistent regulatory frameworks 
is critical. Regulations must strike a balance between fostering innovation and protecting people’s 
rights. It is essential that public policies foster transparency, fairness, and ethics in the 
implementation of AI, ensuring that technological benefits are distributed fairly and that risks are 
adequately mitigated. 
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