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APPLICATION OF ARTIFICIAL INTELLIGENCY IN A FIELD OF TRAFFIC MANAGEMENT
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Abstract - Traffic management is a critical aspect of modern transportation systems, and AI has the potential to improve it significantly. Due to the progressive increase in the population and the complexity of their mobility needs, the evolution of transportation systems to solve advanced mobility problems has been necessary. Additionally, there are many situations where the application of traditional solutions is not entirely effective, e.g., when the processing of large amounts of data collected from in-vehicle sensors and network devices is required. To overcome these issues, several Artificial Intelligence-based techniques have been applied to different areas related to the transportation environment. In this paper, we present a study of the diverse Artificial Intelligence (AI) techniques which have been implemented to improve Intelligent Transportation Systems (ITS).
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I. INTRODUCTION
This project aims for the improvement in our traffic system which has mainly dependent on human resources only till now. But now a automation has come up in each and every industry around the world and as it tasks over the world with its more fascinating features, Here we have decided to make things which play an important role in a humans daily life. Traffic lights. what does come to our mind when we think of this lights, the only question that comes up in our mind is that why are there traffic jams all around the globe when we have traffic lights and the main aim of these lights is to control the traffic. The main answer of these problems is the dependency of our traffic management system on humans. we all know how traffic lights are being operated in almost every country from the past 50 years. These traffic lights less productive is the timer problem. The timer is set to a specific time limit and it resets to that time even when there is no traffic. Additionally the traffic management in our country has gotten worse than excepted. According to research, the capital of our country, new Delhi has an average length of 3kms to 4.5 kms every day in their peak hours. This is a concerning figure. but it is not the problem in our country. China an average traffic jam of 2 kms to 3.4 kms every day.
The traffic system proposed here deals with this problem the traffic system here has been designed in such a way that it can adjust its timer with the help of four cameras which have been linked to each other through internet of things and artificial neural network. Alongside we have also linked linked cameras and the led lights to our databases which will tell them how much the timer has to  be displayed and when lights can turn green and adjust the timer according to the traffic conditions being captured in our cameras and programmed chips and sensors. Also, The main problem of how to reduce traffic on the four ways is also discussed here and more accurate and solution has been given to it through the use of internet things.

II. OBJECTIVES OF THE STUDY
· Reduction in road accidents

· Environmental improvements

· Better emergency response and services

· Variable speed limit control

· Reduction in road accidents

According to the world health organization (WHO), approximately 1.3 million people die annually as a result of road traffic crashes. Between 20 to 50 million more suffer non-fatal injuries, with many incurring a disability. With the use of AI, road accidents can be curbed, particularly in the metaverse, which brings together technology and science to reduce human error. This can help with accurate driver assessment, driver profile based on driving skills, better collection and analysis o crash data and more

AI can help reduce road accidents

Traffic sensors are specialized in detecting simple traffic incidents, such as cars driving through red lights or exceeding speed limits. They also help detect street condition quantitively, example counting passing cars, enabling human operator to recognize traffic jams, before they occur. internet -of-things sensors send information to a data center where AI performs different things as congestion measurement. Recognizing the licence plate of a fast passing car in poor conditions, traffic insights from activity on roads and more. So, with every year we see more and more deployment of these solutions with ultimate goal to active zero accidents society which is part of the UAE vision 2030.

· ENVIRONMENTAL IMPROVEMENTS

According to the Department of energy 2020 transportation energy data book, the transportation sector is responsible for more than 69% of petroleum consumption. The environment protection agency says emissions from transportation account for about 28% of total U.S. greenhouse gas emissions. Not all that fuel is efficiently used, contributing to CO2 emissions without providing real benefits. vehicles stopping for red lights, idling as they wait for signal light to change and accelerating to get back up to speed wastes fuel and adds pollutants to the air. Idling vehicles waste more than 6 billion gallons of gasoline and diesel combined every year, DOE estimates. 

How AI can help control environment pollution 

Signal timing should be variable and should vary according to the density and requirement of traffic at the particular time which being analyzed. this can be done using real time analysis method using artificial intelligence. They adaptive traffic control system (ATCS) that synchronize the timing of traffic signals to limit stops and starts have improved mobility and traffic efficiency, they weren’t designed to reduce fuel consumption and save energy and environment.
· BETTER EMERGENCY SERVICES AND RESPONCES

The emergency vehicle priority (EVP) system is a time necessity to reduce the transit time of emergency vehicles in cities. these cities are more important economic centers and are therefore among the most density populated in cities in the world. Due to many such problems, ambulances cannot reach patients and hospitals on time. 

Public Survey

We first conducted a poll of people through Google form creator and data collection service to acquire information regarding peoples awareness.
Fig: 1 Have you taken to hospital in the ambulance[image: image1]?
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   Fig:2 Did stuck on a traffic jam in emergency?                                                  
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        Fig:3 Do you know about emergency lane.
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         Fig: 4 Are you aware smart traffic work

HOW AI CAN HELP EMERGENCY SERVICES?

There should be a particular corridor specifically for medical emergency, so whenever any emergency occurs it can be activated from the control center by which the traffic can be slowly and steadily moved from that corridor and the corridor can be ready to function in few hours or in less time as per requirement. This will save lot of man power as well as life of many people who are in need.
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The system designed with the help of AI to recognize the AI is used here to process road surface snapshots and as- signing them to different defect categories. AI system relies on a neural network based siren classifier to detect ambulances using speech processing. The overall accuracy of the siren classifier was 97.2%, when an ambulance is detected, this information relayed to a network of internet of things devices that active visual indicators of the ambulances route. Traffic on these lane when the visual indicator is activated. The network of IOT devices consists of host and station /node devices in a chain like connection where all devices communicate over a local wifi network. It is hoped that our proposed system will reduce ambulance travel time, enabling more rapid treatment of accident victims, heart attack patients, etc.
· VARIABLE SPEED LIMIT CONTROL

The MPC (Model predictive control) which will be used on the highway and focuses on the roadside control. The y provides information MPC can be applied for speed control and lane allocation. It basically works with the lane requirements and speed allocation.
· The car running on the highway can be allocated a certain speed for the particular time.
· The time span given and the lane given to vehicle is independent.
AI CAN BE USED TO SPEED CONTROL

There should be a special lane and a specific speed for every lane so if anyone tries to breach the limit should be punished by scanning their number plate and passing information to next check point.
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Fig: separate lane system
The full use of AI in traffic management can be revolutionary. It will increase the safety of the passengers, and will prove better to ensure an efficient traffic management and its movement.

III.METHODOLOGY
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Artificial Neural Networks are based on the mathematical model of neuron proposed by McCulloch and Pitts in 1943, and they can be considered as a processing paradigm that works similarly to the human brain. ANNs present some features, such as adaptive learning, self- organization, and fault tolerance, and they are usually implemented to solve problems related to pattern recognition, data coding, optimization, and data mining. Artificial neural network is a non -linear computational model that is inspires to the biological neural networks. it tries to imitate the wat the human brain learns. The structure of feedforward ANN is made by different kind of layer 1) an input layer 2) one or more hidden layer 3) output layer.

A neural network collect traffic density, speed, and provide end to end information.
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· Genetic Algorithms are heuristic search methods applied to find solutions to problems using evolutionary biology and natural selection strategies. GAs are often used for searching large and complex datasets, and they are highly capable of solving optimization problems in many fields such as robotics, telecommunications, medicine, and transportation

· Fuzzy Logic techniques emulate the human reasoning capacity to make rational decisions in an environment of uncertainty and imprecision. FL is usually applied to solve many problems, such as complex industrial processes, recognition of handwritten symbols, driving comfort, and prediction systems.

The use of fuzzy logic in understanding the density of traffic.

· Fuzzy logic is basically the resemblance of computer reasoning with human reasoning skills
· The logic proposed in the paper collects the data for density of traffic at a particular location and deals with it through fuzzy logic. 
· After the collection of data at time if it is found that the density is increasing at the particular location then the fuzzy logic is invoked automatically to deal with the situation
· It also takes help of ANN (Artificial neural network) It is a logic which helps in understanding the relation be- tween the data on its own to provide reasonable solution.
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· Expert Systems are rule-based approaches based on pre- defined knowledge. They are commonly applied to decision-making through logical deduction. ESs emulate the behavior of human experts solving problems. 

III. ITS TECHNOLOGY
1) Wireless communication

2) Floating car data/ floating cellular data

3) Inductive loop detection  

4) Video vehicle detection  

1) Wireless communication:

It offers communication between the vehicle and          roadside in specific locations (for example toll plazas) Application such as Electronic fee collection  (EFC) will operate over DSRC. It is a sub-set of the RFID- Technology (Radio frequency identification) 
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2) Floating car data

Floating car data collection is a set of relatively low-cost methods for obtaining travel time and speed data for travelling along streets, highways, motorways, and other transport routes. 
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3) Inductive loop detection

· One or more wire embedded under the road & connected to a central box.

· When a vehicle passes over or rests on the loop, inductance is reduced showing a vehicle is present.

        Benefits: 
· Established technology

· Not impacted by environmental condition

· Accurate in detecting vehicle presence

· performs well in both high and low volume traffic. 
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4) Video Vehicle detection method

· Traffic-flow measurement and automatic incident detection using video cameras is another form of vehicle detection. since video detection system such as those used in automatic number plate do not involve installing any components directly into the road surface or roadbed.

·     A single video detector can detect traffic simultaneously from one to eight cameras, depending on the brand and model. some system provide additional output including gap, headway, stopped-vehicle detection and wrong-way vehicle alarms.


[image: image8]
IV. Intelligence traffic management new initiatives systems

1. Onboard Driver Assistance and warning system (ODAWS)

· As per ministry of road transport and highways of India (MORTH), in around 84 percent of cases, “driver error “.

· ODAWS aims to technology applications for assisting and warning drivers in minimizing driver errors. ODAWS incorporates vehicle- borne sensors for monitoring driver propensity and surroundings to driver acoustic and visual alerts for driver assistance.

· The project involves the development of sub-modules such as navigational unit, driver assistance console, and mmWave radar sensor.

· The positional and dynamic characterstics of surrounding vehicles are probed using mmWave radar sensors. The navigational sensor provides a precise geo-spatial orientation of the vehicle as well as trends in driving behavior. The ODAWS algorithm is used to intercept sensor data and offer real-time notifications to the driver, boosting road safety.
2. Bus signal priority system (BSPS)

· Why people option for personal vehicle rather than public transport?

· Bus signal priority system is an operational strategy that modifies normal n traffic signal control operation to better accommodate in-service public buses of signal controlled intersection. Unlike a blind priority that is given for emergency vehicles, here it is a conditional priority, which is given only when there is an overall reduction in delay for all vehicles.

· The developed system will enable to minimize person delay by providing priority to public transport buses, either through green extension or red truncation, considering all vehicles approaching a signalized intersection.

3. Common smart IOT Connective (COSMIC)

· It is a middleware software providing standard based deployment of IOT adhering to one M2M based global standard. It is facilitates to users and application service provides in various vertical domains to use application open standards and open interfaces for end to end communication with well defined common service functionalities complying with one M2M standard.

· Cosmic comply with 12 common service functions which are registration, discovery, security, group management & repository, subscription & notification, device management, application & service management, communication management, and delivery handling, network service exposure, location, service charging and accounting.

· Cosmic provides a Dashboard page IoT units, products application, and its live data in a geological information system (GIS) map.

Conclusion

  Artificial intelligence is currently the centre of attention and is seen as a collection of technologies that enable new applications in various domains, in which people are supported or processes   are fully   automated. Air quality is  an important issue today.AI can help reduce the    deployment of adaptive   traffic  control system that synchronize the timing of traffic signals  to    limit stops and starts have improved mobility and traffic  efficiency, The AI technologies machine vision to adjust to the flow of traffic, minimizing the   driving time. variable signal timings as per the requirements and special   corridor for medical emergency.   The design proposed is to implement effective lane management for ambulance free path with real time data using intelligent   traffic signal switching. The path of ambulance is tracked real time and diversion    takes place based   on intelligent traffic signal management. Ambulances  can   be   kept   from    saving   lives by traffic jams, crashes, and  unnecessary lengthening of  ambulance   travel times.   Ambulances are incredibly important to the  health and safety of citizens, so it is in everyone’s best interest to make sure that they can safely to reach emergency situations. Therefore, Ambulance Routes and alarm lights should be implemented along roads that lead from hospitals to major residential areas. AI solving complex problems of the real world in this way of having permanent and serious consequences in everyday life. The problem is basically a multiagency problem that is the large number of vehicles in a state or country is more than sufficient to overwhelm even the most hi-tech computer.AI will make it possible in the future system to independently learn to control of traffic by making decisions and observing these decisions. These self leaning systems can be used for traffic control. Artificial intelligence and neural network included in there have broad utilization in every area of transport. Their application can be found in systems involving road transport management, such as intelligence road system, intelligence highway systems, nowadays all rich countries involve in development of these systems.
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