ISSN: 2788-7669 Journal of Machine and Computing 4(1)(2024)

Artificial Intelligence Powered Congestion
Free Transportation System Through
Extensive Simulations

!Cuddapah Anitha, ’2Shweta Sharma, 3Vinay Kumar Nassa, ‘Sachin Kumar Agrawal, SRajasekaran A and
®Mahaveerakannan R
"Department of Computer Science and Engineering, School of Computing, Mohan Babu University, (Erstwhile Sree
Vidyanikethan Engineering College, Tirupati-517102, Andhra Pradesh, India.

’Department of Information Technology, School of Information Technology, Manipal University Jaipur, India.
3Department of Information Communication Technology, Tecnia Institute of Advanced Studies, Delhi, India.
“Department of Applied Sciences and Humanities, Moradabad Institute of Technology, Uttar Pradesh, India.

5 Department of Computer Science and Engineering, Saveetha School of Engineering, Saveetha Institute of Medical and
Technical Sciences (SIMATS), Chennai-602105, Tamil Nadu, India.
lanithacuddapah@vidyanikethan.edu, 2shweta_sharma0287@yahoo.com, 3vn.nassa@gmail.com, *sachin269mit@gmail.com,
Sarajasekaran139@gmail.com, *mahaveerakannanr.sse@saveetha.com.

Correspondence should be addressed to Mahaveerakannan R : mahaveerakannanr.sse@saveetha.com.

Article Info

Journal of Machine and Computing (http://anapub.co.ke/journals/jmc/jmc.html)

Doi: https://doi.org/10.53759/7669/jmc202404024

Received 06 June 2023; Revised from 03 September 2023; Accepted 10 December 2023.

Available online 05 January 2024.

©2024 The Authors. Published by AnaPub Publications.

This is an open access article under the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Abstract — Intelligent traffic monitoring is a prominent topic of investigation due the emergence of advancements like the
Internet interconnected Things and intelligent computers. Combining these technologies will make it easier to methods to aid
in making better choices and accelerating urban growth. Intelligent sensing has come to the forefront in recent years due to its
capacity to make calculated decisions on its own to address difficult issues. Automatic vehicles and smart gadgets are
equipped with sensors that are part of an IoT-based system in order to recognize, gather, and transmit data. Artificial
intelligence (Al)-based techniques allow machines to acquire knowledge and keep tabs on their surroundings through
continuous sensing. Improvements in variable traffic control strategies for overcrowded cities have numerous positive
outcomes, one of which is increased road safety. Since the sensors on which conventional dynamic controllers relied had
their own shortcomings, we might use vision sensors (like cameras) to avoid these issues. Image and video-based computing
has a lot of potential for measuring traffic volumes. A new traffic management system named Enhanced Transportation
Technologies (ETT) is implemented to relieve congestion at the busy intersection after the old one was deemed to be
inadequate. The term "intelligent transportation system" (ITS) refers to a group of transportation systems to keep drivers and
passengers safe on the road and to facilitate autonomous mobility by optimizing control systems. To further improve urban
planning, crowd behavior, and traffic forecasting, dependable Al models have been developed to work in tandem with ITS.
Compared to controllers using conventional sensors, the proposed model has been shown through extensive simulations to
reduce waiting time and increase movement speed on average.
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I. INTRODUCTION
As a nation advances economically, more and more cars and trucks are produced and registered [1]. This has resulted in
gridlock, slowed logistical supplies, an increase in road accidents, and increased pollution [2]. The need for ITM
infrastructure has grown. Greater numbers of people were needed to operate the older, manual traffic control systems [3].
Authorities in these systems cannot properly manage traffic in all cities due to weak traffic policies and insufficient personnel
resources [4]. The smartness and longevity of the idea of a smart city are dependent on the technology implemented to better
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the lives of its citizens [5]. Smart city governance is an important aspect of smart city initiatives since it facilitates strategies
for better decision making through planning [6]. The Internet of Things (IoT) has many advantages for intelligent
transportation management (ITM), including increased data transfer, the generation of heterogeneous communication, and the
deployment of low-bandwidth devices in high-capacity places around the world [7].

In order to maximize the public's return on the investment in smart city solutions, governments must focus on a wide
range of sectors, encompassing medical services, management of buildings, congestion control, parking remedies, transport,
etc [8]. The concept of "smart cities" has progressed with the advent of the IoT. Smart devices are embedded into the city's
physical infrastructures, producing a steady stream of multidimensional data across a variety of locations; this data is then
analyzed to give the infrastructures the ability to learn and adapt [9]. More people were needed for manual traffic control
systems. Authorities are unable to efficiently manage traffic in all cities utilizing a manual system due to the dismally bad
traffic policies and human resources strength of these systems [10]. Congestion in metropolitan areas can be alleviated with
the installation of traffic signals. The traffic light frequency distribution, however, is consistent and uniform across all roads
[11]. Because of the unpredictable flow of traffic from both directions, resources are being wasted because the signals are not
uniform. Microelectronic devices with built-in artificial intelligence are referred to as "smart" because of their "smart"
capabilities [12]. The development of increasingly sophisticated computational methods paved the way for the emergence of
intelligence technology. These smart gadgets are characterized by their ability to (i) gather information from signals, (ii)
process those signals, and (iii) carry out given instructions. Artificial intelligence encompasses every significant advancement
in this field of technology, such as RNNs, CNNs, Transfer Learning, Continual Al, etc [13]. Therefore, intelligent sensing is
formed by combining smart sensors with Al to create smart applications [14]. Today's sensors are utilized for much more
than data collection; they may be programmed to do a variety of tasks based on the sequence of data they've collected [15].
Intelligent sensors that can observe their surroundings, form opinions, and draw conclusions being developed to help sift
through the mountain of data [16]. There are several reasons why intelligent sensing is crucial. It has a wide range of
potential uses, from self-driving cars and drones to medicine and the military [17].

Incorporating several technical advances and inventions into the development of a more modern mode of transportation
would boost efficiency, lessen traffic, and enhance the trip as a whole [18]. Creating futuristic modes of transportation that
utilize artificial intelligence (AI) to reduce travel and waiting times is a fascinating prospect. Intelligent transportation
systems can't exist without the shift toward greener, electric vehicles [19]. Electric cars, buses, and bicycles can help create a
more sustainable transportation system by reducing harmful emissions and the need for fossil fuels. Because of this increase
in population, urban transportation is likely to become a major contributor to air and water pollution [20]. One of the tenets of
a smart city is "smart mobility," which employs the use of better urban transportation is possible with the use of new
technologies that connect users, infrastructures, and vehicles, lessen the burden on public services, make citizens safer, and
lessen environmental damage. The Internet of Things (IoT) and the maturation of smart mobility strategies have led to the
creation of numerous innovations that improve upon existing public transportation options, cater to individual users' needs in
areas like parking, emergency situations, and battery charging, and incentivize the widespread adoption of electric vehicles.
The topic of smart mobility systems, however, could not be separated from Al and transportation logistics. In addition, the
foundation of tomorrow's smart mobility must be built through a cross-sector partnership between the governmental,
business, academic, and citizen sectors. For the purpose to make the goal of smart mobility a reality, we provide a suite of
optimization tools that includes vehicle routing systems, e-mobility systems, and intelligent intelligence-driven smart
mobility systems.

The following are the paper's most significant contributions:
1. A new traffic control system, named Enhanced Transportation Technologies (ETT), was deployed at the backed-up
intersection to cut down on car wait times.
2. By optimizing control systems, Intelligent Transportation Systems (ITS) ensure the safety of drivers and passengers
through the use of communication technology.
3. Extensive simulations show that the suggested model reduces waiting time and increases movement speed on
average compared to controllers employing standard sensors.
The remaining parts of the paper are summarized here. The many perspectives on these issues are set in context in Section I.
Next Section II describes the literature review The Section III segment delves into how to implement the Enhanced
Transportation Technologies into existing urban environments to create smart cities. In Section IV, we will provide a concise
summary of our findings and some suggestions for future studies. After this format description, Section V provides an overall
summary of the discussion.
II. LITERATURE REVIEW
Adopting innovative technologies can help the transportation sector address a variety of urgent issues. Issues that pertain to
expanding or improving facilities access, and interoperability should be tackled first. Although many studies have brought
attention to the problem, little has been accomplished.
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In [20] incorporated Information on Traffic Jams in Real Time [ITJ-RT]. The purpose of these roadside messaging
systems is to increase accessibility by informing drivers of current traffic conditions and any odd situations. Citizens will
appreciate these advance warnings, especially during rush hour. The system provides administrative traffic updates via radio
broadcast. Through the creation of a prototype, we are able to evaluate the viability of the model, and the results show
promise, with high accuracy in vehicle identification and low relative deviation in road occupancy prediction. The strategies
for improved decision-making and urban development will be facilitated by the incorporation of these technologies. While
highway and urban traffic control have benefited greatly from existing traffic prediction systems, collector routes and closed
campuses have received comparatively less attention.

The [21] determined Adaptive Traffic Management (ATM) using Machine Learning and the Internet of Things. The
suggested system is built on a foundation of infrastructure and events. The design is flexible enough to accommodate
numerous transport use cases. The suggested ATM system makes use of the DBSCAN clustering approach, which is based
on machine learning, to identify any unexpected occurrences. The proposed ATM concept would have traffic lights
reschedule themselves in response to fluctuations in volume and expected movement. It generates a smoother transition
between green lights, resulting in much less traffic and shorter commute times. The experimental results demonstrate that the
proposed ATM system outperformed the conventional method of traffic management and will be a frontrunner in the field of
transportation planning for smart city-based systems. Reduced traffic congestion, fewer accidents, and a more pleasurable
ride are all benefits of the ATM solution offered.

Work [22] elaborated Artificial intelligence techniques for Intelligent Sensing [AI-IS] which allow machines to acquire
knowledge and keep tabs on their surroundings through direct sensing of relevant data. Intelligent sensing holds great
promise for the integration of these two technologies. This review compiles the most up-to-date findings on artificial
intelligence (Al)-based algorithms for intelligent sensing. This paper provides a comprehensive comparison of existing
intelligent sensing algorithms, models, influential parameters, datasets, applications, and initiatives. We provide a taxonomy
of Al models and discuss state-of-the-art methods. We conclude by pointing out some of the interesting and rapidly
developing field's challenges and outstanding questions, and by outlining potential future research possibilities.

Authors [23] described Controlling traffic with Bayesian Belief Networks (CT-BBN) where real-time traffic management
is crucial to the success of smarter modes of transportation (SMT). Improvements in dynamic traffic management systems for
crowded cities have numerous positive outcomes, one of which is increased road safety. Knowledge-based systems are
increasingly being used as decision-making frameworks in the real world. We may use visual sensors (like cameras) to
circumvent the disadvantages of typical dynamic controllers that rely on sensors. Image and video-based computing can
provide valuable insights on traffic numbers. After determining that the preexisting road junction traffic management system
was inadequate, a new system was designed and implemented to reduce delays. The effectiveness of the proposed framework
is evaluated using Lab VIEW and MATLAB. Extensive simulations using the proposed technology demonstrate it decreases
waiting time and increases movement speed roughly compared to controllers using conventional sensors.

In [24] proposed Intelligent transportation systems (ITS) use communication technologies to keep drivers and passengers
safe on the road and to facilitate autonomous mobility by optimizing control systems; this article gives a survey of these and
other techniques and technology. When integrated with reliable Al models developed to improve urban planning, examine
crowd behavior, and forecast traffic situations, ITS becomes even more useful. The peak of mobility data produced by the
proliferation of smartphones and other digital devices Al-driven ITS is now becoming a reality. As this paper explains, traffic
congestion issues can be avoided and vehicle routing capacities can be improved through urban planning optimization. We
look at the incentives and policies put in place to promote the usage of mobility systems from an environmental perspective.
We emphasize the need of political will in encouraging open data in transportation, which is vital to the creation of technical
solutions that will make cities safer, healthier, and more self-sufficient in the future.

The Transportation Department employs numerous tried-and-true strategies to advocate for the extension and
improvement of the state's infrastructure, including ITJ-RT, ATM, AI-IS, CT-BBN, and ITS. Enhanced Transportation
Technologies [ETT] were developed to facilitate their application in reducing congestion at the bottlenecked intersection.
This is put to use by setting the stage for research into the many facets of Smart City Development in the medium-sized cities
of India, with a particular emphasis on smart city importance and growth.

III. ENHANCED TRANSPORTATION TECHNOLOGIES [ETT]
The evolution of "smart cities" is greatly aided by real-time traffic monitoring systems. Smart city infrastructures rely on
autonomous traffic sensing to monitor traffic patterns, anticipate bottlenecks, and optimize traffic flows through the use of
high-tech wireless sensors. Having this kind of insight allows for more economical utilization of existing facilities and
equipment when used correctly. The first stage in traffic management is to locate and quantify points of congestion. Traffic
congestion metrics including flow, occupancy, and density are typically derived from visual data recorded by vision systems.
These metrics inform the content of the traffic alerts that get sent out by various mediums like mobile phones, radio,
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television, flashing lights, DVMs, and screens. Web applications accessible from a mobile device are a particular focus of
academic research.
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Fig 1. A Model for Systemic Communication

The proposed system's overall architecture is covered here. As shown in Fig 1, the proposed system's communication
paradigm includes both on-the-ground and remote components. It's a sensor network and electronic billboards by the road.
Between the two junctions of road segments is where the sensors and boards will be positioned. Data storage, cloud services,
and user interfaces are all part of the central server. Wi-Fi allows for inter-part communication. Storage Server, Mobile apps,
admin units and database server are all connected to the central hub of the system. IoT platform is interconnected with
roadside setup and Wifi points along with the display unit and sensors.

CS4(x) = SS(x) + DBS(X)j + (A4 (x) + MA,4(X)) 1))

In Equation (1) CS;(x) indicates the central server of the system, SS(x) be the secondary server, DBS(x) be the
database server, A;(x) be the admin units, MA,(x) be the mobile applications.
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Fig 2. Architecture of a System
Fig 2 depicts the multilayered design. The sensor layer, network layer, service layer, and application layer are the
mainstays of an loT-based system architecture. The items' data is collected by the sensory layer, delivered by the network
layer to the service layer to be regulated and evaluated, and finally presented to the user by the application layer. (i) The four
main functions of a developed system are (i) presenting traffic updates, (ii) providing geographical plan information for an
exact location, (iii) recognizing cars and evaluating vehicle in length. and (iv) calculating an expanding queue.
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DTR =arg (Ly; (T = t[x;)) 2)
As per the equation (2) indicates that DTR is the Display Traffic rules at maximum level in given y;. L denotes the
development layers for the particular traffic. t is the traffic estimation factor.

AL = Y(CA+TAD + MDU) 3)

The equation (3) denotes that AL is the Application layer which is the sum of custom applications denoted by . TAD is the
Traffic admin Dashboard MDU is the message display units.
SVL = §— d— m +TIP @)

In the above equation, it represents that SVL is the Service layer which is the contributions of @ be the data storage, d be
the offline processing, T be the visualization factor. TIP is the Thinger [oT platform.

AC+ B+ uc
G-1

NL = SL &)
NL represents the network layer where AC is the communication factor, Bis the wifi control , pic be the micro controller.
G be the gateway part. SL be the sensing layer.
Advantages of Magnetic Sensors: (i) it may be simply mounted on roadsides, (ii) it lowers detection error, and (iii) it is
not affected by weather conditions. These boards' sensors are hardware- and software-based. In addition to saving money,
moving forward with these prefabricated nodes is wise because their individual projected costs are low.

L= AL+ SVL+ NL (6)
Equation (6) represents the combination of layers which is represented by L. The combination of three layers are
denoted by AL be the application layer, SVL be the service layer and NL be the network layer.
Substituting equation (3), (4) and (5) in equation (6) we have

L= Y(CA+TAD +MDU)+@— d— 1 +TIP + SL 7)

Thinger. io is a free platform for IoT that helps with the gathering, organizing, analyzing, and displaying of data from
sensors. By bringing together cloud computing, Internet of Things (IoT) infrastructure, and big data, launching data fusion
apps is made easier with Thinger. io (www.thinger.io). It allows any sensor to be controlled remotely and provides pre-built
services for network connectivity. When it comes to optimizing transmission efficiency, no service compares to Thinger. io
and its exclusive encoding method.

The electronic bulletin board may take the form of a Character LCD with WiFi connectivity display. However, a 16 x 02
LCD device, which can show 32 characters, served the purpose for testing purposes.
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Fig 3. Tracking the Movement of Vehicles
The proposed vehicle position monitoring system module is depicted in motion in Fig 3. In the first step, information is
gathered with the help of sensors and cameras. Sensor and camera data gathering, as well as data preparation, play critical
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roles in ITM. During this stage of data preparation, missing value estimation techniques are implemented. After collecting the
necessary information, the processing technique processes it before feeding it into the training method to produce a trained
dataset. All of the vehicle's movements and locations are recorded. The suggested system uses intelligent traffic control to
lessen the likelihood of accidents and the toll of fatalities from such incidents. The intelligent accelerometer sensor used in
the proposed system aids in the detection of traffic accidents caused by vehicle falls.

AC+ B+ pc

DTR = arg (Z(CA+TAD +MDU) + @ -8 —m + TIP + ~——t—

SLy; (T = tIx;)) ®)

The above equation (8) shows the DTR which is the combination of all layers which is represented by the above
equations.

The primary forces that an accelerometer is able to measure are those of motion. The gravitational pull, for example, is a
constant, as is the prevalence of mobile devices capable of detecting motion, such as smartphones. The technique is trained
with pressure and distance data using preprocessed samples of vehicle accidents. Using information gathered from sensors,
such as a sensor for measuring distance, the source of the pressure can be determined. A motion detector measures velocity,

and a strain gauge determines volume.
@ LCD Units

— . c
Estimate Vehicle Determine growing
Length Queue
Open Street Sensors
Map

Fig 4. Developmental Work on Systems
Fig 4 depicts the suggested system development activities that will be addressed below.

Populate Map Details

The map shows where the roads are, where they intersect, and where to go. Both the road data and the message board
locations are extracted from the maps and added to the database. The map was created by users and can be used to locate the
bulletin board. The best places to post traffic alerts are at intersections that connect multiple roads. The locations of the
message boards are chosen with the intention of maximizing the readability of the posted messages. Since the goal of
choosing a bulletin board is to have your post seen by as many people as possible, this decision is viewed as a maximization
problem.

Estimation of Vehicle Length

Vehicles are detected and their lengths estimated using data collected in real time by magnetic sensors. Predicted vehicle
speed is utilized as a primary criterion in establishing vehicle length. Vehicles generate a disturbance in the Earth's magnetic
field that can be detected by magnetic sensors and quantified as magnetic length [16]. In order to approximate the actual
length of a vehicle, its magnetic length (VML) is measured. Vehicles are detected when the magnetic field strength is greater
than a certain threshold.

Highway Congestion and Lengthening Wait Times

Typical indicators used to evaluate traffic congestion include velocity, duration, delay, dependability, service, available area,
etc. One indicator of an increasing traffic congestion is the percentage of time spent in use of available road space. Vehicle
length at the road's beginning and end points is used to estimate traffic volume. The VPL is calculated by adding the vehicle's
physical length to the road occupancy measure at entry points and subtracting that value when the vehicle leaves the sensor
node.

Present Cautionary Prompts

There are two sorts of traffic alert messages: (i) those that provide up-to-the-minute information on traffic volumes, and (ii)
those that inform drivers of odd situations on the road. While driving, motorists can obtain these updates through a variety of
mediums, including smart mobile applications, radios, televisions, etc. Use of roadside message boards at key crossroads is
another option. These devices will aid the largest possible audience in finding safe, alternative means of transportation.
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Fig 5. Smart Traffic Control Through Enhanced Sensing

Fig 5 displays a Smart Traffic Control Through Enhanced Sensing to traffic management. Artificial intelligence (AI)-
based techniques have been used for traffic management. A genetic algorithm (GA) based method is used to enhance the
current traffic light arrangement in order to optimize the light cycle times. The article delves into the planning and
construction of a traffic light controller that adjusts the interval between green and red lights in response to the volume of
traffic waiting at each. In addition, extension neural network (ENN)-based methods are utilized to identify objects in natural
settings. The number of vehicles going through an intersection can be used to generate useful data for traffic signal
monitoring. The emergence of smart sensors has allowed traffic management authorities to address a wide range of issues,
including traffic congestion, the best possible route, travel costs, average waiting times, etc.

The current research uses Enhanced Transportation Technologies (ETT) to illustrate how an Internet of Things-based
traffic control system can be analyzed for its protocols and security. Each author independently confirmed the measured
values for throughput, accuracy, safety, performance, and lifetime security.

IV. RESULTS AND DISCUSSION
The experimental results prove that the proposed system is effective. First, a prototype that actually works is built. The
following procedures constitute the experiment's execution (i) The steps involved are as follows: (i) The steps involved in
developing a traffic dashboard using real-time data are as follows: (i) loading geographic map information; (ii) conducting
on-road testing for spotting vehicles, vehicle length estimation, and road occupancy measurement.

Table 1. The Analytical Data Set

S.No Content Description
1. User count 10,20,30,40,50
2. For customers 10,20,30,...90
3. Variables to be considered sample size 80
4. Instructional Materials Examples 70%

5. Initial Evaluations 90%

The above Table 1 shows the dataset used in this analysis taken for consideration.
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Fig 6. Throughput Analysis

The aforementioned Throughput Analysis Ratio was used for the analysis of the results. Fig 6 displays the sample count
as a function of the throughput analysis ratio. The route given by the ETT model performs better than any alternative
methods through the node. Therefore, the model is efficient since the path must reach its destination as quickly and

accurately as possible.
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Fig 7. Accuracy Analysis

The safeguarding of samples against accuracy analysis ratios is depicted in Fig 7. Compared to other popular methods,
ETT ensures more precise data delivery. To prevent data degradation caused by infiltration, it is critical that the data be
transferred with zero errors and via a network with minimal interference. Data transmission accuracy surpasses state-of-the-

art levels.
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Performance Analysis

B TJRT

Fig 8. Performance Analysis
Fig 8 shows how to protect samples from ratios found in performance analysis. ETT guarantees more exact data transfer
than other common approaches. It is vital that the data being delivered be completely accurate and sent through a traffic with
as little noise as possible to prevent data traffic caused by intrusion. The data transfer performance exceeds the state of the
art.

Security Analysis

30 40 50
Nurmber of Sanples

Fig 9. Security Analysis
Fig 9 depicts a method for shielding samples from ratios typically seen in security analysis. When compared to
conventional methods, ETT ensures a more secure transport of data. Data traffic created by incursion can be avoided if it is
given through a highway with as little noise as possible. Data transmission security is at or above industry standards.
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Fig 10. Safety Analysis
Protecting samples from the ratios usually seen in safety studies is shown in Fig 10. ETT guarantees safer data delivery
when compared to traditional methods. If data is transmitted along a highway with as little background noise as feasible, the
incursion-caused data traffic can be avoided. Data transfer security is at or above industry standards.

When compared to conventional means of guarding traffic-related data, the suggested ETT's many benefits stand out. In
terms of smart city performance, safety, accuracy, security, and throughput, it exceeds ITJ-RT, ATM, AI-IS, CT-BBN, ITS,
and ETT.

V. CONCLUSION

As the use of intelligent sensors expands, new problems arise in areas including system integration, data sharing, security,
and flexibility. In this work, we have provided an overview of the technological prerequisites, prospects, and future directions
for intelligent sensing that is enabled by artificial intelligence. We began by highlighting the role of Al in sensing technology
developed for intelligent environments. We then provided a brief overview of the work's accomplishments, focusing on its
most significant implications for intelligent sensing. We have surveyed several different kinds of learning models and
compared them to one another. Recent studies' findings on the parameters that affect intelligent sensing's performance are
reviewed. Then, the research community is provided with a presentation of accessible datasets for use in intelligent sensing.
In this paper, we have outlined many plans for bringing the idea of smart mobility to large, expansive cities. In the context of
a quickly evolving transportation market and increasingly demanding consumers, cutting-edge technologies are a must. We
have discussed the challenges of ITS reliability and latency, and how it interacts with Al, and we have shown how ITS can
improve traffic management and driver safety by providing services in real time. In the context of autonomous transportation,
this combination greatly improves the quality of predictions that may be made. The vehicle routing problem and its solution,
which makes use of the data collected in real time, have been presented. We have highlighted the value of open data in
improving mobility services, which might help address transportation bottlenecks and ultimately increase output and
efficiency. The suggested Enhanced Transportation Technologies [ETT] model paves the way for an intelligent transport
system by facilitating services such as vehicle-specific geolocation, parking lot administration, and traffic control. Vehicle
traffic management systems have recently grown increasingly interested in the concept of automatic accident detection.
Keeping an eye on an accident scene can help us prevent similar events in the future and make it easier for law enforcement
to reopen a blocked off section of road to traffic. The projected ETT system will be improved in the future to incorporate
energy-efficient systems and security. Instead of using a simulator, the suggested technology will operate in a real-world
setting with actual traffic conditions.
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