
34 

Ciencia  
Nicolaita 88 

 
 
ISSN: 2007-7068 

  
Artificial intelligence and advanced driver assistance 
systems absorption (ADAS) in Mexico 
 
Inteligencia artificial y absorción de sistemas avanzados 
de asistencia al conductor (ADAS) en México 

 

Héctor Manuel Godínez-Cárdenas y Mauricio Pacheco-Capitaine* 

 

Para citar este artículo: Godínez-Cárdenas Héctor Manuel y Pacheco-Capitaine Mauricio, 2023. Artificial intelligence and 
advanced driver assistance systems absorption (ADAS) in Mexico. Ciencia Nicolaita no. 88, 34-49. DOI: 
https://doi.org/10.35830/cn.vi88.614 

 

   

 

Historial del artículo: 
Recibido: 25 de febrero de 2022 
Aceptado: 15 de septiembre de 2022 
Publicado en línea: agosto de 2023 

 

 Ver material suplementario  

 Correspondencia de autor: mauricio.pacheco@upaep.edu.mx  

 Términos y condiciones de uso: https://www.cic.cn.umich.mx/cn/about/privacy  

 Envíe su manuscrito a esta revista: https://www.cic.cn.umich.mx/cn/about/submissions  

   

Universidad 
Michoacana 

de San Nicolás 
de Hidalgo 



Godínez-Cárdenas Héctor Manuel y Pacheco-Capitaine Mauricio   

35 

Autor de correspondencia: mauricio.pacheco@upaep.edu.mx; https://orcid.org/0000-0001-5330-7178 
Copyright © Universidad Michoacana de San Nicolás de Hidalgo 

 
 
Artificial intelligence and advanced driver assistance 
systems absorption (ADAS) in Mexico 
 
 
Inteligencia artificial y absorción de sistemas avanzados 
de asistencia al conductor (ADAS) en México 

 
 

Héctor Manuel Godínez-Cárdenas y Mauricio Pacheco-Capitaine* 

 
 

Universidad Popular Autónoma del Estado de Puebla, Doctorado en Planeación Estratégica y Dirección de Tecnología, 
Puebla, México 

 

 

Abstract 

The driver assistance systems ADAS, are revolutionizing the way in which man and vehicle inter-
act, while the car develops the work that the driver can lose by distraction. Also, the roads are an 
important point for the driver to have problems when driving, and the difficulties that these new 
technologies present with society, this seeks to provide security and not be perceived as obstacles 
when companies implement such technology in their vehicles. The objective of this work is to con-
duct a comprehensive literature review to determine the degree of absorption of both artificial in-
telligence and ADAS systems in motor vehicles in Mexico. This study shows how artificial intelligence 
assists man in his motor functions so that driving is a human-machine complement, strengthening 
the bond as an assistant. 

 
Keywords: artificial intelligence, advanced driver-assistance systems, automobile, absorption, 

concept. 
 

 

 

 

 

 



Ciencia Nicolaita No. 88, agosto de 2023  DOI: https://doi.org/10.35830/cn.vi88.614 

36 

 

Introduction 

In the present research, the manner in which Arti-
ficial Intelligence (AI) has been implemented in pas-
sengers’ cars is identified. Additionally, Advanced Dri-
ver Assistance Systems (ADAS) are defined, and the 
relationship between AI and ADAS systems is explai-
ned. Finally, it is intended to show an overview of the 
absorption that the developing countries, specifically 
Mexico, have regarding these technologies 
throughout last years. Humans could cause traffic ac-
cidents because of distraction, drowsiness, tiredness, 
speeding, fatigue, psychotropic substances abuse or 
for the fact of being bad drivers (Sinche-Cueva, 2020). 
During 2019, in Mexico, the number of accidents was 
362, 586, causing 91, 713 people injured and 4, 125 
deaths. From the accidents, 334, 925 were due to dri-
ving inattentive to the conditions of traffic, and 9, 447 
because bad road conditions. The types of collisions 
registered were against vehicles, pedestrians, a fixed 
object or a motorcyclist. Additionally, Chihuahua with 
28, 169 and Nuevo Leon with 76, 930 are the states 
with more accidents in the country, and Mexico City 
added 10, 673 more traffic accidents (INEGI, 2021). In 
order to face this problem, advanced driver assistance 
systems are developed, which help humans to main-
tain safe driving. One of the main objectives of ADAS 
is to ensure recognition of different hazards and, ac-
cordingly, to implement an early warning system or to 
intervene directly in the driving policy. These systems 
need to classify the road types and detection distur-
bances with high accuracy to provide those reactions 
(Tumen, Yildirim & Ergen, 2018). The processing of the 
information coming from both sensors and cameras, 
the decision-making in the given situations as well as 
the necessary steps to be taken will be accomplished 
by artificial intelligence implemented in automobiles 
with ADAS systems (Kiss, 2020). Urban roads or 
highways in a country, which are essential for comfor-
table transportation and whose function is to facili-
tate the efficient and safe transit of people and vehi-
cles, have generally the road surfaces more well-kept 
than others, their strips tend to be better marked and 
regular. On the contrary, residential, city or rural dri-
ving environments are not well marked, these are 

usually not delineated and the asphalt is not in opti-
mal condition (Tumen et al., 2018). 

 
Literature review 

Road conditions in Mexico 
In order to reduce road traffic deaths and injuries, 

safety should be taken into consideration during the 
planning, design and operation of roads. The lack of 
specific infrastructure features that can ensure pedes-
trians, cyclists and motorcyclists a safe journey leaves 
them vulnerable to injury. Crash likelihood and seve-
rity could be affected by failings in infrastructure, 
which can be identified by mechanisms provided by 
road safety inspections and the star rating of roads 
(World Health Organization, 2018). According to the 
statistical yearbook of accidents in federal highways, 
within the most relevant statistics of the collisions re-
gistered in the road network monitored by the Natio-
nal Guard, a universe of analysis is contemplated, 
which is made up of 12, 056 accidents; an analyzed 
network, almost 50 thousand km in length. The data-
base breaks down several causes associated with the 
same event; it acquires a multi-causal character. In 
2019, there is a record of 15, 139 contributing circum-
stances to 11, 730 mishaps. It is worth mentioning 
that for 326 collisions, there is no information on the 
triggering agents. The collisions’ cause results analysis 
showed that 11, 360 of them were related to the hu-
man factor, the road is identified in second place of 
importance with 1, 898, followed by the vehicle and 
natural agents with 1, 073 and 808 causes, respecti-
vely (Cuevas et al., 2020). 

In the same statistical yearbook of accidents in fe-
deral highways, it is shown that the combination of 
driver, road and natural agent caused 489 accidents 
with a balance of 503 victims. Among the 1, 898 cau-
ses of collision due to the road, the main circumstan-
ces were that the road was wet, slippery, that there 
were objects on it, lack of signs, cattle raid, damage 
and other circumstances not mentioned (Cuevas et 
al., 2020). Additionally, the World Health Organization 
(2018) stated that improvements to the road infras-
tructure are important to improve road safety; 
however, Mexico has not yet implemented audits or 
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star ratings required for new road infrastructure. Al-
though there are standards for the safety of pedes-
trians and cyclists, inspections of existing roads and in-
vestments to upgrade high risk locations are missing. 

In Mexico, a serious problem is the pavements in 
poor condition, which force drivers to react in an un-
foreseen way to avoid damage to their vehicles, in ge-
neral, these evasive maneuvers involve sudden move-
ments with frequent invasion of other lanes or emer-
gency braking that cause collisions rear (García de 
Quevedo et al., 2018). 

 
Vehicle fleet in Mexico 
Nowadays, there are some vehicle safety features 

that make a substantial contribution to reduce road 
traffic deaths and injuries or prevent crash occu-
rrence, such as electronic stability control and advan-
ced braking. Although the benefits of such technolo-
gies have been proven, not all new and in used vehi-
cles are required to be equipped with these and other 
recognized vehicle safety standards (World Health Or-
ganization, 2018). During 2019, in Mexico, the total 
national number of registered motor vehicles was 
50,594,282. This information includes the vehicle 
class (cars, trucks and passenger vans, trucks for cargo 
and motorcycles), as well as the type of service (offi-
cial, public and private) (INEGI, 2021). In Mexico, the 
average age of the vehicle fleet is 16.3 years (Diario 
Oficial de la Federación, 2012), which represents an 
aging fleet of vehicles in which the possibility of failure 
in the machine is very feasible due to the fact that 
most of these vehicles use low and medium efficiency 
braking systems coupled with highly deteriorated sus-
pension and steering systems. Additionally, the anti-
lock braking systems (ABS), brake assistance system 
(BAS), traction control and airbags are not yet manda-
tory even on new cars (García de Quevedo et al., 
2018). 

According to the statistical yearbook of accidents 
in federal highways, among the 1, 073 causes of colli-
sion due to the vehicle in Mexico, it can be found that 
the main circumstances were because of vehicle´s 
poor mechanical or electrical conditions, tires, breaks, 
overweight & oversized vehicle, lights, steering, sus-
pension, axles, badly secured load, transmission, and 
engine (Cuevas et al., 2020). Furthermore, the United 
Nation General Assembly has recommended the im-
plementation of new car assessments as a means of 

improving vehicle safety. However, Mexico has not 
yet applied vehicle standards like frontal impact stan-
dard, electronic stability control, pedestrian protec-
tion or motorcycle anti-lock braking system on every 
new and in used car (World Health Organization, 
2018). 

The use of aging vehicles, lack of preventive main-
tenance as well as technological safety devices further 
complicate the balance of the urban system. The road 
system in Mexico experiences increasing chaos not 
only due to the operation of the system itself, but also 
due to different factors such as the weather, human 
error, insufficient complementary infrastructure, or 
poor-quality construction processes and materials 
(García de Quevedo et al., 2018). 

 
Artificial intelligence and its basis 
Along with technology new tools arise to take bet-

ter advantage of the utilities of the same, is for this 
reason, that the study of artificial intelligence addres-
ses issues of risk and ethical aspects, to assess various 
scenarios that are generated in human activities, ra-
ising from various perspectives in AI applications, 
since in many areas there is a lack of projects such as 
AI and it is necessary to combine with other activities 
to make good use of this tool, as it is the basis of many 
of the applications today (Rodríguez et al., 2020). 

For this, it is necessary to conceptualize what arti-
ficial intelligence refers to, one of the first conceptua-
lizations was held at Dartmouth in 1956, which propo-
sed artificial intelligence, this proposal has served as a 
basis for generating new knowledge, in this proposal 
AI refers to every aspect of learning or any other cha-
racteristic of intelligence, which in principle can be 
described so accurately that can make a machine si-
mulate it (McCarthy et al., 2006). 

Also, AI can be oriented towards science and tech-
nology, defined as an activity to create intelligent ma-
chines, to determine the quality that allows them to 
function in their environment, and in an appropriate 
way, it has been accepted to help build other concepts 
(Nilsson, 2009). 

Likewise, artificial intelligence is defined as aspects 
of computation created to interact with the world 
through perceptions and recognition capabilities, to-
wards intelligent behaviors, to then take the neces-
sary information available to make decisions, and 
these attributes are mainly human, AI provides the 
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ability to respond and interact with people, this tool 
provides continuous and intelligent support for va-
rious activities (Luckin et al., 2016). Table 1 focuses on 
the important aspects that researchers have propo-
sed as a concept for artificial intelligence. 

On the other hand, artificial intelligence is conside-
red at its core, as a multidisciplinary branch that can 

take different areas such as mathematics, computer 
science, economics, logic, sociology, neurosciences, 
psychology, engineering, and statistics among many 
other areas, by means of people with access to machi-
nes (Stone et al., 2016; Zawacki et al., 2019). 

Another definition of artificial intelligence refers to 
an academic discipline related to the theory of 

Table 1 
Elements and concepts of authors on artificial intelligence. 

Authors Concepts Objectives Applications 

Boden, 2017 AI is a structured space with di-
verse capabilities for proces-
sing information. 

Technological: the use of 
computers to do useful 
things. Scientific: Use of 
concepts and models to 
solve problems about hu-
mans and living things. 

At home, cars (autonomous 
vehicles), offices, banks, hos-
pitals, internet (internet of 
things), robots, satellites, ani-
mation, video games, naviga-
tion systems, web search en-
gines, health, transportation, 
cell phones, virtual reality. 

McCarthy et al., 
2006 

AI is every aspect of learning or 
any other characteristic of inte-
lligence, which in principle can 
be described so precisely that it 
can make a machine simulate 
it. 

The goal of the proposal 
was to bring together a se-
lect group of researchers to 
work on the foundations of 
AI. 

  

Stone et al., 2016; 
Zawacki et al., 

2019 

It is a multidisciplinary branch 
with areas such as mathema-
tics, computer science, econo-
mics, logic, sociology, neuros-
ciences, psychology, engi-
neering, and statistics among 
many other areas, through peo-
ple with access to machines. 

    

Nilsson, 2009 AI: It is an activity to create inte-
lligent machines. 

Determine the quality that 
allows it to function in its 
environment and in an ap-
propriate manner. 

  

Benítez et al., 
2014 

AI: is an academic discipline 
that relates to the theory of 
computation. 

Mimic human intellectual fa-
culties convert them into ar-
tificial systems. 

Systems identification and 
data processing. 

Luckin et al., 2016 AI: are computer aspects crea-
ted to interact with the world 
through perceptions and recog-
nition capabilities, towards inte-
lligent behaviors, and then take 
the necessary information avai-
lable to make decisions, and 
these attributes are mainly hu-
man. 

AI: provides the ability to 
respond and interact with 
people. 

It provides continuous and in-
telligent support for various 
activities in education. 

Source: Own elaboration. 
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computation, where the most common applications 
are systems identification and data processing, noting 
that the objective is to imitate human intellectual fa-
culties to convert them into artificial systems, concer-
ning human intelligence is posed as the processes of 
sensory perception and pattern recognition, with the 
use of various tools from different disciplines such as 
statistics, computer science, calculus, signal and data 
processing, neuroscience and robotics (Benítez et al., 
2014). 

The purpose of AI is for computers to accomplish 
the same kind of things that humans do with their 
minds, entering into issues such as perception, predic-
tion, planning, and association to achieve their goals, 
as result, it seeks to process information from various 
activities to solve the tasks at hand such as houses, 
vehicles, offices, banks and in other activities. 
However, it is not only thinking about computers, but, 
what computers do, is what AI refers to, and can ot-
herwise be considered virtual machines (Boden, 
2017). 

 
Applications in Artificial Intelligence 
The need to identify how artificial intelligence 

works has allowed the creation of mixed methods that 
unify the configuration of the artificial with the hu-
man, creating a fusion of these human and technolo-
gical factors, this change has been made possible by 
the use of digital media, facilitating the work and pro-
viding software such as APIs that can mimic human 
functions (Awad & Feinstein, 2020). 

This ease of performing various operations 
threaten human tasks in jobs, so the task is related 
into how companies should combine jobs to perform 
by four distinctive activities that are mechanical, intui-
tive, empathetic, and analytical, this replacement 
mainly seeks to streamline tasks and less in replacing 
jobs, resulting in a replacement of artificial intelli-
gence that will do the tasks with an edge of empathy 
and intuition (Huang & Rust, 2018). 

Seen in this way, AI proposes to apply available 
tools, offering an overview of AI projects integrated 
into the development of each specific area, with this, 
the creation of technology in different processes must 
be assumed and this favors the understanding of the 
reality to which it is directed and put it into practice 
for regulatory compliance (Martínez, 2019). 

Therefore, the construction of a conceptualization 
is far from a simple computer, the elements that help 
to compose the abstract that can become is the super-
intelligence and singularity, the first is referred to by 
Bostrom (2016) as the surplus intellect in cognitive 
performance used by humans in any area of interest, 
and the second refers to the superintelligence system 
capable of perfecting itself by itself or can create other 
systems with exponential growth, favoring superna-
ture, which is the desire to be well, driven in the de-
sign of technologies currently used (Terrones, 2020). 

AI systems as it has been raised go beyond techno-
logical behavior, it seeks to incorporate technical and 
philosophical concepts to approximate the human 
and artificial, other elements that help explain the AI 
is bioethics, transhumanism, transcending out of any 
scientific questioning based on technology, strengthe-
ning the era of technological uniqueness, to identify 
the ethical and philosophical technical elements mini-
mizing the problems in their adaptation and incorpo-
ration (Villalba, 2016). 

On the other hand, studies have allowed the crea-
tion of AI categories, which can be divided into four 
systems: systems that think rationally, systems that 
think like humans, another system that acts rationally, 
and finally, systems that act like humans, the purpose 
of these systems are focused on understanding, pre-
dicting the information to process it, and so on (Cairó, 
2011). 

However, the people involved in the AI aspects, are 
the ones who evaluate and qualify ethical implications 
in AI, being an important factor, so that the manage-
ment of the programmers until reaching the end-user 
perceive these benefits, since they accept or reject 
the changes if not reliable and transparent. This is re-
lated to bioethical designs, since if an algorithm is as-
signed to supply the activities of humans, it must be 
valued by social functions, as a result, AI must be de-
signed responsibly, transparent, incorruptible, predic-
tive, and must be revisable (Bostrom & Yudkowsky, 
2014). 
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Table 2 
Studies and application elements in artificial intelligence. 

Authors Case Study and elements 

Awad & Feinstein, 
2020 

Hybrid identity Artificial Intelligence, programmed identity “Intelligent Personal Assis-
tants” (IPAs), combining humankind and AI. 

Huang & Rust, 2018 Substitution of work Theory of four bits of intelligence: mechanical, intuitive, empathic, and 
analytical. 

Martínez, 2019 Regulatory frame-
work 

Data protection from design and defects. 

Terrones, 2019 Supernature AI is a precursor to superintelligence and singularity, coupled with su-
pernature as the desire to be well, which drives wellness in the design 
of today's technologies. 

Villalba, 2016 Bioethics and AI Transhumanism, artificial intelligence, and the bioethics of technology. 

Cairó, 2011 Categories of AI Systems that think like humans. Systems that act like humans. Systems 
that think rationally. Systems that act rationally. 

Bostrom & 
Yudkowsky, 2014 

Bioethical characte-
ristics of AI 

Accountable, transparent, reviewable, predictable, incorruptible is ne-
cessary for technological development. 

Rodríguez et al., 
2020 

Learning ML Development of practical AI projects to foster Computational Thinking 
and Learning ML skills as a tool for teaching and supervised learning. 

Bonami, 2020 Education and ethics Exploring dimensions: evaluation, application, and challenges of re-
search as an aid to education. 

Castillo, 2015 Autonomous cars Artificial intelligence helps autonomous cars reduce risks. 

Pedro, 2019 Communication and 
public relations 

Maintenance and improvement of AI in organizations and the public. 

Huhtamo, 2020 Autonomous driving 
in cars 

Autonomous cars through the application of artificial intelligence, and it 
is advance towards new elements in driving traffic devices and automa-
ted streets and highways. 

Carabantes, 2013 Techniques and con-
ditions for thinking 

machines 

This means of using computers to replicate AI and how to adapt the 
technology to society to finance its adaptation so that people can assi-
milate the new way of life. 

Décima, 2018 AI bridging the digital 
divide 

AI-enabled digital divide for a new knowledge society through pattern 
recognition. 

Hueso, 2019 Risks and impact on 
AI 

AI algorithms bring learning closer to deep learning, machine learning, 
and neural networks, with principles of responsibility and caution. 

Porcelli, 2020 Social and ethical as-
pects 

Ethical guarantee in artificial intelligence towards the correct use of al-
gorithms, to reflect security. 

Source: Own elaboration. 
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With the digital era, new features emerge that 
allow understanding social structures, through the re-
organization and structuring of human and non-hu-
man through digital technologies, one of the applica-
tions of technology is for the surveillance of macro-le-
vel data and facial recognition, in terms of ethical is-
sues are obtained due to the contributions of techno-
logy, these problems present dilemmas of invest-
ment, qualification and reasoning for such systems 
may be present in the technology (Bonami, 2020). Ta-
ble 2 shows the results of applications and key ele-
ments that help to define aspects of artificial intelli-
gence, favoring the construction of the research. 

On the other hand, the connection of the digital 
world and the advance in technology, allow AI to be a 
determining factor for the automotive industry to de-
velop these capabilities, with this favors the driver to 
be a passenger, resulting in driving without the need 
of people, with this, a reduction of accidents due to 
human causes is proposed (Castillo, 2015). 

The adaptation and understanding of AI have 
shown that there is a lack of knowledge on the part of 
people towards the clear conceptualization of what 
artificial intelligence represents, for the implementa-
tion to be successful in organizations, it is necessary 
to understand how it affects and works, so that the 
adoption is better. However, the perception of AI 
adoption by creative people in communication areas, 
projects a lower risk for this automation, since it is ne-
cessary to incorporate creativity and humanity to this 
technology (Pedro, 2019). 

This kind of approach to AI makes it clear that there 
is still a lot to be done to achieve stability in automa-
tion, the result of which is the introduction of auto-
nomous driving displacing the human being as a dri-
ver, replacing him from his manual action, and this has 
been a preamble on the new culture of driving on 
streets and highways, posing a new traffic device at 
various levels and its adoption of autonomous cars fa-
vored by AI (Huhtamo, 2020). 

To make a technological adaptation in artificial in-
telligence, techniques, and conditions must be revie-
wed to favor the understanding of AI towards social 
part, the search for these objectives enters the possi-
bility of using computers as support to replicate the 
artificial characteristics, and how, it will be adequate 
for people to assimilate the adoption and finance the 
development for social growth, resulting in a system 

of symbols as computational processes are used to 
transfer it into an intelligent behavior (Carabantes, 
2013). 

As mentioned, artificial intelligence brings toget-
her various activities to transform the characteristics 
in which we live. The digital divide is heading towards 
a new technological development accessible to peo-
ple, this is favored by AI to create a new knowledge 
society, artificial intelligence techniques help pattern 
recognition automatically, managing to help various 
industries such as automotive. However, there are li-
mits to artificial intelligence, while they will never re-
place human capacity, but humans can benefit from 
many of their contributions as assistants (Décima, 
2018). 

AI algorithms are approaching self-learning ma-
chine learning (ML), neural networks, and deep lear-
ning, for artificial intelligence, there are several risks 
that people take care of because it can get out of con-
trol, specialists, technicians, and computer scientists 
analyze this integration as it is a technology that be-
nefits, but affects other aspects if neglected, for this 
can take into account principles of responsibility and 
caution (Hueso, 2019). 

Humanity has been transformed through the 
scope of technology and digitalization, making a phy-
sical, human and biological fusion, artificial intelli-
gence solutions are present in many of the activities 
that are performed, solving economic and social pro-
blems, for this reason, the legislations have been gi-
ven the task of solving some ethical and social pro-
blems, in the case of autonomous cars some of the 
data are modified so that it can have indications of 
signs, streets or problems immersed in the road, and 
other data that are added are related to the vehicle as 
to the distance between vehicles and people, resul-
ting in assistance to the driver, this takes importance 
in ethics as they must ensure the operation of artificial 
intelligence and that is focused on the human, to be 
accountable and that the algorithms are transparent 
(Porcelli, 2020). 

 
Advanced Driver Assistance Systems (ADAS) 
Advanced Driver Assistance Systems have been the 

driver of innovation towards the enhancement of tra-
ffic safety and efficiency in an environment where the 
number of road vehicles has been growing, these sys-
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tems are integrated functions of automobiles develo-
ped to assist the driving process. By replacing or com-
plementing driver’s behavior, ADAS seek to eliminate 
human errors, which may lead to accidents (Massow 
& Radusch, 2018). New technologies are being inte-
grated into vehicles to provide drivers with timely 
warnings about their surroundings. There are ADAS 
systems that actively and automatically intervene 
when detectin an imminent crash, some examples of 
these technologies include: Lane Departure Warning, 
Lane Keeping Assistance, Blind Spot Detection, For-
ward Collision Warning, Autonomous Emergency Bra-
king and Adaptive Cruise Control (Spicer et al., 2019). 
Taking advantage of the advancement in telecommu-
nication services, sensing technologies, automation, 
and computer vision technologies (artificial intelli-
gence), those systems have achieved positive results 
in traffic resource integration (Wang et al., 2020). 

Beyond the aim to support drivers by providing 
warning to reduce risk exposure, ADAS could also take 
control automatically of tasks to relieve a driver from 
manual control of a vehicle. These functions can be 
achieved due to all instrumentation and intelligence 
on board the vehicle, or through a cooperative ap-
proach in which assistance is provided from roadways 
or other vehicles (Piao & McDonald, 2008). Intelligent 
vehicles are classified into six levels as following; no 
automation, driver assistance, partial automation, 
conditional automation, high automation and full au-
tomation. Interaction or collaboration of automated 
vehicles and human drivers is in its initial stage and 
will be in this phase for a long time (Wang et al., 2020). 

The driving assistance systems were relatively less 
complex some years ago, however, nowadays these 
systems become more complicated due to the de-
mand of having a more reliable and interactive plat-
form for safer roads. In addition, new challenges and 
complexities are continuously increasing in develop-
ment of ADAS, which have been massively introduced 
and implemented into new vehicle generations (Taie 
et al., 2016). Intersection Advanced Driver Assistance 
Systems (I-ADAS) are being introduced to warn or as-
sist the driver to avoid collisions at intersections and 
not just rear-end and road departure accidents. Be-
cause of the different scenarios in which these kinds 
of accidents can vary, the design of I-ADAS should tar-
get the most frequent and harmful ones in order to 

maximize effectiveness by identifying the characteris-
tics of intersection crashes (Kusano & Gabler, 2015). 

The most popular field in the automotive industry 
is represented by advanced driver assistance systems 
and those technologies have become very important 
for modern vehicle safety and driving comfort. Mo-
ving Object Detection (MOD) is also an essential tech-
nique of various sensor-based platforms because they 
are more intuitive and cheaper than sensor techni-
ques (Cho et al., 2019). When talking about ADAS sys-
tems, a non-intrusive approach for monitoring driver 
drowsiness based on driver physical and driving per-
formance measures is also presented. Those measu-
res could be detected due to driver biological, subjec-
tive report, driving performance, driver physical and 
driver measures (Daza et al., 2014). 

ADAS have the potential to mitigate the impact of 
traffic accidents with vehicles being equipped with 
different systems. However, there is an unwillingness 
of the drivers to invest in new cars or such systems 
(Viktorová & Šucha, 2018). Despite stated benefits to 
drivers, there are still some things to learn about dri-
vers´ interactions with these systems such as the way 
technologies affect driver behavior, or the drivers´ 
perception of the benefits (Pradhan et al., 2018). 
Those systems assist a human to drive a car in a dyna-
mic environment, by understanding the current situa-
tion it's possible to carry out an action selection. Al-
though a given alert could be false, the human can be 
confident that there is no undesirable event if no alert 
is given (Inagaki & Itoh, 2013). 

For realizing a function of the vehicle to the driver, 
it is essential for ADAS to know the driver’s require-
ments. Accordingly, these systems should accurately 
recognize the intentions of the driver, in real time. To 
gain quantitative knowledge of the extent to which ac-
tive safety technology has contributed to prevent tra-
ffic accidents, a road traffic simulation system using a 
‘nanoscopic model’ of driver behavior has been deve-
loped, designed for traffic safety assessment and esti-
mation of the effects of ADAS on reducing the number 
of traffic accidents (Yuhara & Tajima, 2006). 

The importance of ADAS is increasing and it is be-
coming more critical over time. These systems are ba-
sed on Radar systems and / or Laser scanners to avoid 
road collision, and on cameras (automotive digital 
imaging sensors) or Laser scanners to park automati-
cally (Taie et al., 2016). Nowadays, high-performance 
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sensor technology has enforced safety systems by im-
proving the perception of the environment and thus 
taking the best assistant decision. In order to achieve 
this task, different sensor of a combination of them 
are used, the most relevant are: Cameras to capture 
images of the surroundings, Radars to measure range 
and velocity, LiDAR to create high-definition maps, Ul-
trasonic to measure the distance to the object ahead, 
and GPS/GNSS/IMU to determine the position of the 
vehicle in the space (Turcian & Dolga, 2021). 

ADAS systems are integrated by radars and came-
ras with their corresponding computing to process all 
the information gather by the sensors, due to this 
computational power, the expense of integrating all 
data rises significantly. In 2020 the global market for 
radar, cameras, lidar and their computing was about 
8.6 billion US dollars, and it’s expected reach to 22.4 
billion US dollars by 2025 (Boulay & Malaquin, 2020). 

 
Artificial intelligence and Advanced Driver Assis-

tance Systems 
Nowadays vehicles use various devices to make 

the driver have comfortable driving, presenting assis-
tance between vehicle and driver, one of the common 
systems is where the driver has assistance such as tac-

tile devices making use of manual, visual, and cogni-
tive mechanisms, so the interaction with this can con-
tract consequences (Wickens, 2002). 

However, this study is directed to analyze the 
ADAS systems, since it is one of the best systems that 
some companies have adopted to assist the driver, 
through electronic devices to support the driver in 
problems that may occur while driving, offering better 
support than In-Vehicle Information System, IVIS (Ku-
tila, 2006). Artificial intelligence brings many challen-
ges, in which, the role of companies has been deter-
minant for safety systems combined with AI, has a 
great development, Ambarella is a company in Silicon 
Valley that is developing the technology for its pro-
ducts to match advanced driver assistance systems, 
through human vision and computer devices (Amba-
rella, 2020). Table 3 shows the companies or projects 
that have invested and collaborated in technology so 
that the driving of vehicles is favored by ADAS systems 
and these systems created by artificial intelligence as 
assistance to people when driving. 

 
 
 
 
 
 

Table 3 
Findings from companies successfully developing ADAS technology. 

Authors 
Companies and 

project 
Systems Applications 

Ambarella 
2020 

Ambarella 

Artificial intelligence incorporated into 
the system (Advanced Driver Assis-
tance Systems, ADAS). Chip (SoC) 
offers high resolution video accuracy, 
image processing and neural network 
processing for data extraction. 
 

Human and computer vision via electric 
mirrors, driver monitoring, disk recor-
ders, autonomous driving and robotic 
applications. 

Motional 
2021 

Motional 

CVflow® processor for autonomous 
vehicles. 
LiDAR sensors for imaging and radar. 
 

Enable safe operation in different road 
and highway conditions. 
Image processing and artificial vision, 
through the use of the vehicle's cameras 
and sensors. 
 

Godoy et al. 
2015 

AUTOPIA Pro-
gram (Center for 
Automatics and 
Robotics, CAR) of 
the Polytechnic 
University of Ma-
drid 

Differential GNSS receivers (GPS 
plus GLONASS), Controller Area Net-
work bus readers, CAN extract vehi-
cle information, LiDAR sensors, Zig-
Bee sensors as an auxiliary network 
for information exchange. 
 

They incorporated vehicle location and 
perception of the environment, artificial 
vision cameras, simulating urban envi-
ronments, locating traffic lights, traffic 
circles, and traffic signs. 

It allows maintaining the distance with 
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Table 3. Cont. 

Authors 
Companies and 

project 
Systems Applications 

López 
2014 

Mercedes Benz TEMPOMAT 

It allows maintaining the distance with 
the vehicle in front. BAS PLUS system 
is an intelligent brake that detects if the 
driver is aware of the situation and if 
not, the vehicle will initiate braking. 
 

Ford 
Active Vision 

 

This function offers detection of uninten-
tional lane change, especially when the 
lane dividing lines are not visible, as 
well as to return the vehicle to the lane, 
the system will direct the vehicle to the 
center, this help is presented with speed 
above 60 km/h. As well as sign recogni-
tion, displaying a speed warning. It also 
offers high beam assistance when it is 
very dark on the road. 
 

Volvo 
Driver Alert Control (DAC). City Sa-
fety 

This system assesses the level of fati-
gue or if the driver is distracted, utilizing 
a camera with sensors, which evaluate 
the road showing a signal. The driver 
can rest for a while. 
 
It offers detection of pedestrians or ani-
mals in the dark, making a warning with 
lights and sound if the driver does not 
react even if the driver continues to ac-
celerate. 
 

 BMW 
Connected Drive. 
Night Vision Mediante Dynamic Light 
Spot 

Traffic assistant helps the driver when 
traffic is heavy and does not exceed 40 
km/h, maintains the distance between 
vehicles, keeping at least one hand on 
the steering wheel. 
 
Stop & Go, is a warning when the vehi-
cle detects a distance between another 
car and maintains that distance, on 
highways or the road is clear, through 
the cruise function. Based on radar and 
braking.  
 
Approach detection when a car is co-
ming fast from the rear of the vehicle 
when you maintain a speed above 70 
km/h. 
 
In a critical situation, the vehicle tightens 
the seat belts, puts the seats in a verti-
cal position, and makes a total closing 
of the windows. 
 
It uses infrared in the dark to detect 
people or animals. 
 

   Google 
“Driverless Car” through LIDAR sys-
tem (Velodyne) 

It uses a 3D map, with laser beams to 
monitor the vehicle's environment, using 
sensors installed in the front and rear of 
the car, in addition to GPS and IMU 
(Inertial Measurement Unit). 

Source: Own elaboration. 
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On the other hand, Motional is a major player in 
the use of autonomous driving technology, using Am-
barella's products as part of its development in auto-
motive advancement, selecting CVflow® artificial inte-
lligence processors for autonomous vehicles, these 
processors work in conjunction with Motional’s LiDAR 
sensors to provide better imaging and radars, facilita-
ting the driving of vehicles in various road scenarios 
(Motional Selects Ambarella's CVflow® Artificial Inte-
lligence Vision Processors For Its Autonomous Vehi-
cles, 2021). 

ADAS systems have improved driver safety and ex-
perience, these systems are based on warning the dri-
ver of possible risks, obstacles, and lane changes, 
some of the most outstanding assistances are based 
on stability control, cruise control, anti-lock brakes, 
and assistance when parking the vehicle, in Spain a 
program called AUTOPIA was created focused on dri-
ver assistance through artificial intelligence in vehi-
cles, dedicated to improving the architecture and ope-
rational control to simulate driving on highways and 
cities, with satisfactory results for the improvement of 
driving control (Godoy et al., 2015). 

A great number of accidents are produced by man 
because of tiredness, distractions, or talking on the 
phone, carelessness is due when the driver's vision is 
diverted and fails to pay attention to the details that 
surround him while driving, in which, the reaction 
time is very fast. For this reason, it is necessary for 
countries that have not developed this technology to 
take action in the use of these systems for driving as-
sistance through artificial intelligence systems, which 
will help them to reduce accidents (López, 2014). 

Advanced Driver Assistance Systems are increasin-
gly being used in the automotive sector lead by the 
capability of OEM to process the data generated by 
multiple sensors, and their automated driving featu-
res. Audi and Tesla, for instance, are being using ra-
dars and cameras. Audi and Aptiv developed a domain 
controller to handle the gathered data and Tesla did 
the same with the improvement of its Autopilot hard-
ware. On the other hand, BMW and Volvo are expec-
ted to follow the implementation of LiDAR detection 
systems, and Globally OEM are working to get higher 
computational power to be able to process all infor-
mation coming from ADAS systems, so that they could 

be able to clearly distinguish and classify objects, pe-
destrians, cyclists, vehicles and any other potential ha-
zard on the road (Boulay & Malaquin, 2020). 

The relationship between artificial intelligence and 
driving assistance systems is due to the operation of 
pre-designed programmed software for different sce-
narios or problems that arise when driving there are 
preloaded software such as Open CV, Phyton incorpo-
rating assistance tools in artificial vision for the detec-
tion of obstacles, the result of this alerts the driver by 
sound and visual alerts to keep him alert, in this way, 
advanced systems and artificial intelligence assistants, 
do their job when driving (Pico-Aponte, 2019). 

 
Methodology 

A systematic review of academic articles was con-
ducted to build the literature review, searching the 
Ebscohost database and Google scholar, to better un-
derstand the use, applications, and concepts on the 
topics of Artificial Intelligence and Advanced Driver 
Assistance Systems (ADAS) obtaining new technologi-
cal perspectives and implementations of companies 
that are developing these technologies, serving as a 
reference for companies that develop these innova-
tions to make decisions on the difficulties presented 
by countries that are not developed. 

 
Limitations 

The limitations of the study are time and the fact 
that it only focused on two databases to retrieve data 
on artificial intelligence and ADAS systems, and that 
research on Advanced Driver Assistance Systems in 
Mexico is not yet implemented and there is very little 
information on these systems. 

 
Conclusion 

The present literature review proposes the use of 
artificial intelligence as a mean of development of 
ADAS systems, showing that safety is an important as-
pect in the development of new technologies, the 
starting point begins when the safety of people is vio-
lated by driving. These technologies have been deve-
loped because of the number of accidents caused by 
human distraction, where the lack of skill or distracti-
ons while driving has led to multiple accidents. Addi-
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tionally, vehicle’s poor mechanical and electrical con-
ditions and road bad infrastructure trigger more fre-
quent collisions. There are many countries in which 
these problems are very common, however, techno-
logy plays an important role in the development of 
driver assistance tools for the safety of passengers 
and people driving the vehicle. 

The improvement in the road infrastructure is an 
indispensable step, making driving more reliable and 
safer, where the driver should not worry about the 
road. The reality is that the road infrastructure is com-
posed of elements and obstacles that the driver does 
not perceive and for those facts, accidents may arise. 
This research contributes to be aware of the use of 
ADAS systems for safe driving, this involves ackno-
wledging how vehicles interact with the driver. 
However, the vehicle fleet of old cars are the most af-
fected by these problems by not having the necessary 
technology for the vehicle to respond in case the dri-
ver is not aware of the problems around. 

Throughout this research, it has been mentioned 
that there are some vehicle safety features that make 
a substantial contribution to reduce road traffic 
deaths and injuries or prevent crash occurrence. Al-
though the benefits of such technologies have been 
proven, not all new and used vehicles are required to 
be equipped with these and other recognized vehicle 
safety standards. In Mexico, for instance, not all peo-
ple have this type of vehicle that can be considered 
high-end. The research findings relate to the compa-
nies with the type of technology used, and that other 
companies use in their vehicles. 

The objective of this research was to carry out an 
exhaustive literature review to determine the degree 
of absorption of both artificial intelligence and ADAS 
systems in motor vehicles in Mexico, which allowed us 
to explore the elements and arguments that are being 
established in developed countries to serve as a sam-
ple in developing countries. To the best of our kno-
wledge, there is no information regarding the degree 
of absorption of both Artificial Intelligence and ADAS 
systems in motor vehicles in Mexico, therefore, some 
data are based on the World Health Organization re-
port. 

Likewise, the implementation and development of 
these systems in Mexico have not yet been possible, 
because technology developers keep their research 
and development centers in other places, so there is 

no defined place where you can say that the techno-
logy is born or has been implemented, simply create 
these improvements and people consume the techno-
logy. For this reason, in less developed countries it is 
sometimes not possible for this technology to arrive 
or people cannot acquire vehicles with these features, 
for this reason, companies and especially car brands 
are responsible for the development of these driving 
assistance systems favored by artificial intelligence 
programs that make vehicles safe machines. 

In this sense, countries with greater economic de-
velopment have been favored by these types of tech-
nological developments, since they have within-reach 
vehicles that comply with these systems, allowing 
them to have safe driving. By means of this data, the 
research sets the course and provides an approach to 
a new technological panorama, allowing automobile 
users to make decisions and governments to take ac-
tion and be aware of the challenges that new develo-
pments bring with them. 

This paper promotes the investigation of the cu-
rrent degree of absorption of Artificial Intelligence 
and ADAS systems in Mexico, and thus be able to fos-
ter the importance of these technologies to have a sa-
fer driving. 
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