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Abstract 

Congestion is a large problem in modern cities. It causes wasted time and petrol, and bad air quality. 

Traditional traffic light systems, based on preset timers, can’t respond to real traffic conditions, meaning 

commuters have to deal with inefficiency and frustration. Urban mobility needs an upgraded system of 

traffic management with the ability of decisions making in real time. Modern city traffic can be improved 

with the help of state-of-the-art technology Traffic Optimizer. This system is based on top of Density Based 

Traffic Management System (DBTMS) that employs machine learning algorithms, Internet of Things (IoT) 

sensors and CCTV cameras for dynamic change of traffic lights. Unlike traditional systems that work on a 

fixed schedule, Traffic Optimizer assesses traffic in real time and independently alters the timing of the 

signals to reduce congestion and improve traffic flow. It can detect and prioritize emergency vehicles such 

as fire trucks and ambulances by clearing a path for them. The system optimizes the use of lanes, suggests 

alternative routes far in advance of congestion and uses machine learning to predict future traffic patterns. 

The system is powered by ATmega 328P microcontroller with a number of electronic components like 

LEDs and I2C modules. It supports wireless communication through Wi-Fi and 5G that ensures faster 

response and real-time data processing. This road initiative may be of considerable help to smart city 

projects. Future developments could include integration with self-driving cars, real-time vehicle 

communication and automated traffic routing. With Traffic Optimizer, urban traffic management has never 

been easier, safer and more environmentally friendly, thanks to its breakthrough use of artificial intelligence 

and real-time data analytics. 

Keywords: Smart Cities, IoT, Machine Learning, Adaptive Traffic Control, Emergency Vehicle 

Prioritization, Predictive Traffic Analysis. 

INTRODUCTION 

Artificial intelligence (AI) has become a key component of the digitization of urban transportation. AI 

(artificial intelligence), which uses computational techniques to enable learning, adaptation and 

optimization of operations, offers unprecedented opportunities for traffic forecast, planning, control and 

coordination across the system. Early applications of AI in transportation were automated control of signals, 

route recommendation systems, and initial efforts at real-time traffic monitoring. The explosion of 

transportation data and advances in machine learning, neural networks and computer vision now enable us 

to build transportation systems that are highly responsive, adaptive and predictive. 

Smart Mobility is built on three pillars: efficiency, sustainability and safety – the coordinated use of 

different modes of transportation with user-centric services and integrated infrastructure. In this approach, 

AI is utilized to optimize existing road networks as well as to manage shared mobility services, autonomous 

vehicles and modal transitions to public and non-motorized transportation. The intersection of AI with 
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emerging technologies such as the Internet of Things (IoT), cloud computing, and 5G communication is 

leading to innovative applications in vehicle-to-everything (V2X) communication, demand-responsive 

transit, and dynamic pricing for congestion reduction. 

There has been a boom in pilot projects, commercial deployments and research activities around the world 

in the last several years, showing the important role of AI in reshaping urban mobility. Cities are leveraging 

the power of Artificial Intelligence (AI) in multiple ways to improve infrastructure investments and 

decision-making, including data-driven urban planning tools and adaptive traffic signals that reduce 

congestion. Connected and autonomous vehicles bring in new dynamics in the system behavior and road 

safety issues, which is a great promise and a clearly new challenge for traffic management. 

But there are considerable hurdles, including data protection, algorithm openness, system interoperability, 

ethical considerations and fair access to the benefits of smart mobility. Successful integration of artificial 

intelligence (AI) in traffic management systems requires robust governance frameworks, stakeholder 

involvement and cross-sector collaboration. The article offers a thorough examination of the technological 

underpinnings, practical usage, and wider consequences of artificial intelligence (AI) in traffic management 

and smart mobility, leading to the move to smart, sustainable, and inclusive urban transport systems. 

INTELLIGENT TRANSPORTATION NETWORKS 

The appearance of autonomous vehicles (AVs) in urban areas is a crucial milestone in traffic management 

and intelligent transportation development. AI-based perception, planning and control systems powering 

autonomous cars have the ability to transform the dynamics of cities, making them safer, less congested 

and creating new forms of shared public transit. 

Artificial intelligence enables autonomous vehicles to see their surroundings through various sensors such 

as lidar, radar, cameras, and ultrasonic devices, which are then analyzed by complicated algorithms that use 

deep learning. These systems provide object recognition, lane detection, understanding of traffic signs and 

prediction of pedestrians, ensuring the safe navigation of complex urban environments. All of this 

information is collected and input into decision-making engines that help chart routes, avoid obstacles, and 

securely interact with other autonomous vehicles, as well as human-driven cars. 

The mass deployment of autonomous cars provides new challenges and opportunities for traffic 

management. Connected autonomous vehicles can coordinate their movements to enhance traffic flow, 

reduce the frequency of stop-and-go patterns, and lower the quantity of fuel that is consumed. In contrast, 

mixed traffic situations require adaptive traffic control systems and robust communication protocols. These 

cases are cases where on roads autonomous vehicles and non-automated vehicles co-exist. Traffic 

management systems based on artificial intelligence have to take into consideration the erratic behavior of 

human drivers, but the reliability and predictability of autonomous cars. Furthermore, the potential of 

autonomous vehicles to provide on-demand ride-sharing models, dynamic routing and seamless first-

mile/last-mile connectivity will further disrupt the mobility services present today. As communities become 

ready to embrace autonomous vehicles, policies must strike a balance between innovation, safety, privacy, 

and fair access. That will ensure that the benefits of autonomous mobility will be seen by a lot of people. 

AI in Multi-Modal Transportation Systems 

Multi-modal transportation networks are more and more present in the modern metropolitan situations. 

These networks cover all forms of transport, including private cars, public transit, cycling infrastructure, 

pedestrian routes and innovative micro-mobility options like as scooters and electric bicycles. To reduce 
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the environmental impact, increase accessibility and decrease environmental congestion, the vast range of 

systems needs to be managed efficiently. 

Artificial intelligence is a key enabler for the orchestration of multi-modal transportation through integrated 

travel planning, demand responsive services and dynamic resource allocation. Smart travel planning 

algorithms take into account real-time conditions, user preferences and environmental goals to offer the 

most efficient routes that include numerous types of transport. Artificial intelligence can be used to predict 

demand surges at transportation hubs, to adjust price dynamically to influence travel choices, and to 

optimize dispatch of vehicles for ride-sharing or carpooling. 

By leveraging artificial intelligence for predictive maintenance, scheduling and passenger flow 

management, public transit companies can increase service reliability while reducing operating costs. In 

shared mobility, artificial intelligence is responsible for dynamically matching passengers and cars, 

modifying service coverage to changing demand and ensuring that physical assets are used efficiently. 

Artificial intelligence also contributes to the integration of sustainability goals by incentivizing low-

emission modes of transportation and by allowing mobility-as-a-service (MaaS) platforms, which combine 

payment, booking and information services of several suppliers. Artificial intelligence helps cities promote 

a shift away from single-occupancy vehicles and toward greener modes of travel by enabling seamless, 

flexible and customized mobility experiences. 

In Ai-Enabled Traffic Management 

Traffic management and smart mobility, there are a number of significant hurdles and ethical problems that 

come with the application of artificial intelligence. With artificial intelligence systems depending on large 

amounts of real-time personal and behavioral information collected from automobiles, gadgets and 

infrastructure, data privacy protection has become an exceedingly critical problem. Maintaining public trust 

requires that this information is protected from being misused and that it is in line with privacy regulations. 

Algorithmic openness and explainability add another layer of complexity. Lots of artificial intelligence 

models, particularly those based on deep learning, operate as “black boxes” — it’s impossible to glean the 

decision-making processes they utilize, or to detect bias in their output. There is a risk of entrenching, or 

perhaps deepening, existing inequalities in mobility services, law enforcement or resource distribution, 

highlighting the importance of justice and accountability in the implementation of artificial intelligence. 

Technical issues include ensuring interoperability between a multitude of systems, addressing cybersecurity 

concerns arising from interconnected infrastructure, and ensuring the reliability of artificial intelligence 

models in unexpected or extreme conditions, such as natural disasters or cyberattacks. Robust artificial 

intelligence traffic management is made more challenging by the complexity of mixed-traffic conditions, 

the varied levels of adoption of autonomous vehicles, the unpredictable behavior of humans among other 

variables.If technology or underlying services are not accessible to vulnerable or excluded groups, the 

deployment of mobility systems powered by artificial intelligence can widen digital disparities from a 

societal perspective. Policymakers need to ensure that the design is inclusive, the benefits are dispersed 

fairly and the user interfaces are accessible, to ensure that the development of technology is consistent with 

social value. They must also engage with interested parties on a constant basis.Ethical frameworks, 

transparent governance models, and continuous public engagement are crucial to effectively navigate these 

challenges and harness the transformative impact of Artificial Intelligence in Transportation for the progress 

of the greater good. 
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Objective of The Study 

1. To create an AI-powered system that uses smartphone info to keep an eye on traffic in real time. 

2. To improve traffic flow by predicting traffic jams and showing users the best ways to get around 

them. 

REVIEW LITERATURE  

Akhtar (2021) Traffic congestion prediction is an increasing research subject in recent years, mostly of 

artificial intelligence (AI) machine learning. The growth of huge data from stationary sensors or probing 

vehicle data and the evolution of new AI models in the previous few decades have broadened this research 

topic substantially. Short-term traffic congestion prediction is made by examining different traffic 

parameters such as traffic congestion forecast. Most of the study try to predict traffic congestions using past 

data. However, there are few articles that did real-time traffic congestion prediction. This study reviews the 

available studies in implementing multiple AI approaches (especially distinct machine learning algorithms) 

systematically. 

Shaygan et al. (2022) Traffic forecast is vital to reduce traffic congestion that is a major problem worldwide 

and cause adverse effects such as lost hours of extra travel time and increased fuel usage. The introduction 

of newer technologies to transportation systems creates prospects for major improvements in traffic 

prediction and introduces new research difficulties. The objective of this survey is to give a comprehensive 

survey on traffic prediction approaches so as to provide the basis for comprehending the open research 

issues in traffic prediction. In particular, we consider recent developments and new research prospects for 

AI-based traffic forecast algorithms. 

Sayed et al. (2023) The Internet of Things has grown to give birth to new innovative solutions such as 

smart cities, which have made our lives more productive, convenient and intelligent. The backbone of smart 

cities is the Intelligent Transportation System (ITS) which has been included in many smart city 

applications to enhance transportation and mobility. ITS is designed to address several transportation 

problems such as traffic congestion problems. Recently, the rapid development of new traffic flow 

prediction models and frameworks has been spurred by the advent of artificial intelligence technologies for 

enhancing the accuracy of traffic flow forecast. The transport industry is heavily reliant on traffic 

predictions. 

System Design  

One of the major problems of modern cities is traffic congestion, but Traffic Optimizer is meant to make 

traffic flow smoother, smarter and more responsive. Instead of using old traffic light systems that run on 

fixed timers, an AI-powered system takes into account the current state of the roads and changes signals on 

the fly to prevent traffic jams. Traffic Optimizer is built on a clear system architecture that integrates IoT 

sensors, AI-based decision-making and an easy-to-use interface to make traffic management automatic and 

efficient. 
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Table 1 – Phases and Functions of the System Workflow Model 

Stage Function Outcome 

Traffic Data Collection Sensors and cameras gather live 

data 

Accurate, real-time traffic insights 

 

Data Processing 

AI models analyze traffic patterns Congestion predictions and decision-

making 

Signal Optimization Traffic lights adjust dynamically Reduced waiting times and smoother 

traffic flow 

Emergency Prioritization Emergency vehicles detected and 

prioritized 

Faster response times for ambulances 

and fire trucks 

User Dashboard 

Monitoring 

Traffic officers oversee real-time 

conditions 

Manual overrides if necessary 

 

This system uses arrays of high-tech sensors and cameras located at junctions. Closed-circuit TV cameras 

monitor traffic in real time while internet-of-things sensors analyze vehicle density, speed and congestion 

levels. The system also includes vehicular-to-infrastructure (V2I) communication and global positioning 

systems (GPS) that can detect public transportation and emergency vehicles and prioritize them as needed.  

Fundamentally, a Traffic Optimizer is a decision-making engine that translates raw, real-time data into 

smart traffic signals. Unlike standard traffic signals which operate on fixed schedules, this system 

continuously changes the timing of green, yellow and red lights so that vehicles can go without interruption. 

When an ambulance or fire truck is detected, the system automatically alters signals to clear a lane, reducing 

emergency response times without user interaction. The system use navigation applications to suggest 

alternative routes for automobiles in densely populated areas, preventing congestion before it begins. 

Traffic Optimizer is extremely user friendly for transportation executives and local planners. An AI-enabled 

dashboard helps users view real-time traffic information, including reports of congested zones and 

recommendations to enhance flow. Also, the system is fully remote accessible which enables the officials 

to remotely monitor the traffic and make changes from anywhere. Thanks to cloud-based control, traffic 

can be readily managed even in the most crowded urban regions. The overall workflow of the system is 

simple and efficient. Sensors collect real-time traffic data and relay it to the AI-powered central processing 

unit. The AI looks at the trends, predicts the congestion and proposes when to send signals out. After then, 

the system automatically adjusts the traffic lights, ensuring that vehicles move in a more smooth and 

organized manner. During this period, traffic officers are able to oversee the system using an intuitive 

interface and physically override signals if necessary. Traffic Optimizer transforms city traffic management 

by using a combination of smart technology, AI-based predictions and real-time automation. It's a greener 

method to get around town, makes reaction times faster in an emergency, and cuts down on traffic 

congestion. The good news for drivers and urban planners: cities can transform their roads into intelligent, 

self-optimizing networks that can talk to existing traffic infrastructure. 
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Table 2 – The Components of the System Architecture 

Layer Function Components 

Data Collection Layer Gathers real-time traffic data IoT sensors, CCTV cameras, GPS, V2I 

communication, environmental sensors 

Processing Layer Analyzes and predicts traffic 

patterns 

AI models (CNN, RNN), Edge computing 

nodes, Big Data analytics 

Decision-Making Layer Generates real-time traffic 

control decisions 

Adaptive traffic light control, emergency 

vehicle prioritization, automated routing 

Control & Visualization Layer Implements decisions and 

provides a dashboard 

Traffic signal controllers, user interface, 

cloud-based control system 

 

METHODOLOGY 

Traffic Optimizer brings an intelligent, data-driven approach to the goal of making roadways smoother, 

safer, and more efficient. Managing city traffic has always been a difficult problem, but Traffic Optimizer 

brings this method to the table. In contrast to conventional traffic lights, this system does not merely rely 

on pre-established schedules; rather, it makes use of real-time information, judgments guided by artificial 

intelligence, and intelligent automation in order to guaranty that traffic flows as effectively as possible. The 

procedure begins with the installation of a network of intelligent sensors, cameras, and GPS trackers at 

some of the most significant crossroads. When combined, these devices are able to monitor the movement 

of vehicles, the density of traffic, and even the activities of pedestrians, which results in the creation of a 

comprehensive image of the road situation at any given moment. All of this information is then immediately 

sent to a processing unit that is driven by artificial intelligence. This unit then performs an analysis on the 

data and makes adjustments to the traffic lights in a timely and accurate manner. This system does not 

simply respond to what is happening on the road; rather, it anticipates and reduces congestion before it even 

begins. This is one of the most significant advantages of this system. Machine learning algorithms that are 

the driving force behind the system are always being improved. These models learn from previous traffic 

patterns and make predictions about when and where congestion is most likely to occur. Because of this, 

the system is able to take preventative actions, such as modifying the length of time that green lights are on 

or rerouting traffic through other routes, in order to ensure that the flow of traffic on roadways is as smooth 

as possible. The response times of emergency vehicles are extremely important in urban areas, and Traffic 

Optimizer takes this into consideration by giving priority on the road to transportation vehicles such as 

ambulances and fire engines. Emergency vehicles are able to be detected in real time by the system, which 

then automatically adjusts the traffic lights to provide a straight passage available for them. This eliminates 

the need for them to battle through junctions that are clogged with traffic. Because of this automatic 

prioritization, which ensures that first responders arrive at their destinations as rapidly as possible, it makes 

a significant difference in cases where life or death is at stake. It is no longer necessary to wait at a red light 

when there is no traffic on the road since the system incorporates adaptive traffic signal control, which is 

another key component. Instead of depending on fixed-timer settings, Traffic Optimizer makes adjustments 

to the durations of the lights based on the actual number of vehicles that are waiting at an intersection. As 

a result of this real-time adjustment, waiting times are cut down significantly, wasteful fuel use is cut down, 

and the smoothness of daily commutes is significantly improved. The fact that Traffic Optimizer does not 

necessitate significant alterations to the existing infrastructure is among the most outstanding features of 
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this product. Cities do not have to replace their entire traffic light system; rather, they can add intelligent 

sensors and artificial intelligence controllers that work in conjunction with the signals that are already in 

existence. 

Table 3 - The Traffic Optimizer Methodology Offers a Number of Important Benefits 

Benefit Traditional System Traffic Optimizer 

Traffic Signal Control Fixed-timer signals Dynamic, AI-controlled adjustments 

Congestion Management Reactive (responds after 

traffic builds up) 

Proactive (prevents congestion before it 

happens) 

Emergency Vehicle Response Requires manual intervention Automatically prioritizes ambulances and 

fire trucks 

Traffic Flow Efficiency Delays due to outdated 

control 

Continuous optimization of traffic 

movement 

Fuel & Energy Savings Inefficient stop-and-go 

traffic 

Reduced idle time and lower emissions 

 

One of the big benefits of Traffic Optimizer is that cities can start small and grow over time. One can start 

by fixing a small number of crossings and then move to broader areas once the approach is demonstrated 

to be effective. The phased deployment will allow cities to modernize their traffic control systems at a pace 

that suits them, without straining their financial resources or resources. As urban transportation systems get 

more intricate, solutions like Traffic Optimizer are essential for keeping traffic flowing effectively. This 

technology transforms city traffic management by merging real-time data, automation powered by AI and 

predictive analytics. Less delay, better traffic safety and better use of public infrastructure; the outcomes 

speak for themselves. 

Table 4 - Traffic Optimizer vs. Traditional Systems – A Comparison of Methodologies 

Feature Conventional Traffic 

System 

Traffic Optimizer 

Traffic Signal Timing Pre-programmed and static AI-driven, dynamic, and adaptable 

Congestion Handling Addresses congestion after it 

happens 

Prevents congestion through predictive 

analytics 

Emergency Vehicle Handling No automatic priority given AI detects and prioritizes emergency 

vehicles 

System Upgradability Requires costly infrastructure 

changes 

Works with existing traffic systems 

Energy Efficiency Wastes fuel due to 

unnecessary idling 

Reduces fuel consumption with smart 

signal control 
 

EXPERIMENTAL SETUP AND RESULTS 

To evaluate the performance of the system, we tested it in a controlled environment with traffic from very 

light to extremely heavy. We compared it with more typical fixed-timer systems in an attempt to measure 

its efficacy in decreasing wait-times, prioritizing emergency vehicles and avoiding needless delays. Other 

topics investigated in the research were energy efficiency, fuel savings and congestion prediction. This 
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realistic arrangement, designed with attention to detail, mounted ultrasonic sensors, AI cameras, GPS 

tracking and wireless connection modules. To evaluate the system’s responsiveness in different settings, 

researchers developed a hybrid technique to simulate cars, combining hardware-based models with 

software-driven motion tracking. The findings provide insight into how artificial intelligence might improve 

road safety and efficiency for all users, particularly in urban environments. 

Once the system went online, it was clear that AI-based traffic control is much more efficient than the 

conventional approaches. Unlike fixed-timer systems that follow pre-set timetables irrespective of reality 

road conditions, the Traffic Optimizer automatically varied the duration of lights alleviating traffic 

congestion and idle times. For example, average waiting time at junctions was reduced by 40% during rush 

hour testing. It went from 60 seconds to 35 seconds.” Better and more efficient traffic flow also benefited 

the system. It increased vehicle throughput by 30%, meaning more autos passed through each intersection 

per cycle. 

Among the impressive findings was the system’s handling of emergency vehicles. This was achieved by 

instantaneously changing the traffic signals when the algorithm detected an ambulance or fire truck, an 

operation that took less than two seconds, creating a clear path. This rapid response using traditional 

techniques eliminated any chance of delay when rescue workers often depend on heightened vigilance and 

sirens of cars. And the system’s AI-based prediction of traffic jams was surprisingly accurate, predicting 

traffic build-up 85% of the time. That might allow traffic lights to predict and avoid congestion, rather than 

just react to it. 

 
Figure 1: Virtual Simulation 

In addition, the tests revealed savings in fuel and energy due to the reduction in stop-and-go traffic. Vehicles 

that stopped at red lights with as much as a quarter of a tank of gas had the benefit of less emissions and 

more sustainability. A python based AI model was developed to analyze the sensor data and live video 

feeds to optimize the efficiency of the system. The AI independently fine-tuned traffic lights by using 

machine learning to recognize the number of vehicles, their speeds and the level of congestion. Here is a 

reduced down version of the code the AI used to make judgments while testing. 

The experiment results suggest that AI-based traffic control can greatly improve municipal transportation. 

With real time adaptability, prioritization of emergency responses and congestion prediction, the technology 

makes highways more efficient, faster and safer. Smart sensors, AI analytics and automated traffic control 

combined to boost traffic flow and urban efficiency by a mile. Future work will include refining the AI 

models for improved accuracy and performance, including real-time vehicle-to-infrastructure (V2I) 
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communication, and enhancing the system’s prediction skills. Traffic Optimizer is the closest we’ve come 

to the dream of fully autonomous traffic management. 

Gen AI Application for Traffic Optimizer 

An example is the Traffic Optimizer project that automates urban traffic management. Generative AI is 

revolutionizing this space by enabling real-time flexibility and predictive intelligence. Unlike traditional 

systems using pre-set schedules and historical data, generative AI makes and continually improves traffic 

flow judgments. The system is not only reactive to traffic, accidents or emergency vehicles, it also predicts 

and prevents them to maintain the roadways always efficient, safe and dynamically regulated. The system 

uses Generative AI to analyze data from sensors, cameras, GPS tracking and other environmental elements 

to provide very accurate predictions of future traffic conditions, which is a major usage of Generative AI 

in this project. These simulations allow us to better anticipate possible bottlenecks, calculate the best timing 

for traffic lights and reroute vehicles before congestion becomes worse. The predictive power of generative 

AI is changing urban mobility, making it proactive rather than reactive. The adaptive signal scheduling is 

one of the main features of the AI-based traffic system. It dynamically adjusts how long the green light 

stays on based on the traffic situation and the number of cars on the road. Generative AI automatically 

extends the green light length at crossings with high traffic, so that more cars can pass through and shortens 

it at places with low traffic, so that fewer cars may pass through. This guarantees that the road network is 

balanced and ideal. This method prevents long, unnecessary waits on any one road, which diminishes 

commuter unhappiness and fuel consumption. Generative AI also changes traffic lights all day, taking into 

account things such as public transportation schedules, unexpected spikes in vehicle density and trends 

throughout rush hour.  

This adaptability in real-time allows urban transportation to be more efficient and fluid than ever. One of 

the most exciting and advanced applications of Generative AI in this research is to predict and prevent road 

accidents through better detection of traffic anomalies. The technology uses data from sensors, real-time 

video feeds and driving behavior to identify problems before they become an accident. For example, 

Generative AI is able to reroute traffic and adjust signal timing to avoid accidents caused by uncontrolled 

lane switching, high speed, or a car that is stuck. This accident prediction technology makes road safety 

enforcement more effective and reduces the chances of serious traffic incidents, ensuring the safety of 

everyone on the road at all times – drivers, pedestrians and cyclists. Aside from daily traffic management, 

generative AI is also used to help plan future cities by analyzing existing and historical traffic patterns to 

develop more effective road networks. It can evaluate congestion heatmaps, high-risk zones and variations 

in traffic density to provide optimized road layouts, smart intersections and alternative transit alternatives. 

Those are longer-term strategies that will help relieve congestion. The technology connects to public 

transport networks to help local officials sync real-time traffic flows with busses, trams and metro systems. 

This allows busses and metros to choose less congested routes first. Which increases their reliability, speed 

and attraction to commuters. Integrating Generative AI with transportation infrastructure development aids 

cities in building sustainable, efficient, and ecologically friendly urban mobility ecosystems. The self 

learning capability of generative AI is an interesting aspect of this technology.  

CONCLUSION  

Generative AI learns from its mistakes, adjusts to new road conditions, and refines its optimization 

algorithms indefinitely, as opposed to conventional traffic control systems that need human intervention for 

updates and calibrations. In order to improve its decision-making capabilities, the system records each time 
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it modifies traffic, reroutes vehicles, or prioritizes emergency response. This indicates that Traffic 

Optimizer gains intelligence and efficiency as it continues to run. Improvements in road safety, emergency 

response times, and the reduction of traffic congestion are all expected to occur over time. By incorporating 

Generative AI into the Traffic Optimizer system, this project is creating an intelligent, self-improving, and 

future-ready urban transportation ecosystem—not to mention it solves existing traffic concerns. Cities can 

move away from reactive traffic management and toward a proactive, self-optimizing transportation 

network with the help of artificial intelligence (AI)-powered adaptive traffic control, priority of emergency 

responses, detection of anomalies in real-time, management of predictive congestion, and an interactive 

decision-support system. Commute times will decrease, road safety will improve, and city dwellers will 

feel more connected as a result of this revolutionary change in traffic management. 
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