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Abstract 

The forecasting of traffic flow is a crucial part of traffic 

prediction and congestion. “It reduces traffic congestion, 

allowing drivers to reduce the amount of time they spend 

driving and avoid financial loss. Congestion is one of the most 

serious issues in large cities. The advantage of traffic prediction 

is that it allows drivers to plan their trip time and route based on 

the predictive data they have. The goal is to provide a method 

that combines a Genetic algorithm and a locally weighted 

regression method to create a locally weighted regression 

model. This model aids in achieving the best possible forecast 

performance under a variety of traffic conditions. For the 

accurate assumption of, the time series model is utilized to 

determine the forecast value. the creation of traffic volume 

based on the capacity of the road The findings of the GA model 

suggest that such predictions are always valuable for highway 

road authority. For Delhi traffic circumstances, an inverse 

modeling-based traffic volume forecast model was developed, 

which might be utilized to scale emissions with traffic flow. A 

Gaussian plume model was used to create the model, which 

was then empirically tuned to account for local characteristics. 

The model's hourly traffic volume can be used as a short-term 

control mechanism to limit vehicle access to a specified 

number. Traffic Forecasting, Traffic Management Algorithms, 

Genetic Algorithms, and Prediction are some of the terms used 

in this paper. 
Keywords: Traffic Forecasting, Traffic management 

Algorithms, Genetic algorithms, Prediction. 

  I. Introduction 

As one of the most serious challenges in big city areas, 

traffic volume forecasting helps to ease the growing 

congestion problem, which allows drivers to save time 

and money by allowing them to travel for longer periods 

of time. Forecasting the quantity of people or vehicles 

who will utilize a particular transportation facility in the 

future is known as traffic forecasting. Traffic volume 

forecasting is critical for minimizing traffic congestion, 

improving traffic safety, and improving transportation 

infrastructure control performance. Forecasts provide 

information on future demands and help to design a more 

effective transportation system. To forecast traffic in the 

same interval, the prediction method uses historical data, 

i.e. previous data, current data, i.e. real-time data, or 

both. The transportation system relies on a variety of data 

sources, including Historical, real-time, and projected 

data are all available. This system can be described as 

follows: Consider the following scenario: a user wishes 

to travel from one area to another. He must have chosen 

the route to take on this journey. However, using the 

traffic volume forecasting model, the user can choose the 

best route based on current and historical data. This 

information provides the number of cars that passed 

through the path on a specific date, as well as the day and 

hour. It may also use weather data to determine traffic 

congestion on a certain route. By increasing the system's 

productivity, traffic prediction can become more 

effective. By offering a variety of user services and 

functionalities, the surface transportation system becomes 

intelligent and safe. Intelligent transportation systems 

have been rapidly developed in the era of fast computers 

and efficient mathematical models, making traffic 

management simple. Many strategies for predicting traffic 

flow have been proposed in the literature. Time series 

analysis, real-time approaches, statistical methods, and 

mathematical methods are some of the methodologies 

used. However, each strategy has its own set of benefits 

and drawbacks. There are benefits and drawbacks. As a 

result, it is vital to comprehend the operating model of 

any system. One of the most extensively used aspects of 

today's transportation system is short-term traffic 

forecasting. It is a contemporary study topic that will 

continue to be considered a broad topic in the future. 
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Various approaches for short-term traffic forecasting are 

also proposed, depending on the precision desired as well 

as the input data collection. Trend line analysis, Bayesian 

networks, economic indicators, time series analysis, 

nonparametric regression, neural networks, and other 

techniques are among them. The following is a 

breakdown of the paper's structure. This section discusses 

a genetic algorithm-based traffic volume forecasting 

model. The third section discusses the findings and 

analyzes the results and analysis, Conclusion is provided 

in Section 4. Here we report our results and compare the 

performance of our proposed method with other related 

methods. 

 

  II. Objective of the Work 

This research proposes a yearly prediction model to 

solve Traffic Volume Forecasting using a Genetic 

Algorithm (GA). The GA can also handle more complex 

problems than some commercially available solutions. 

This procedure is used to create the data set and obtain 

all of the values. We used a data set of Annual Average 

Daily Traffic (AADT) from the State of New York for 

this study. Annual Average Daily Traffic (AADT) is an 

estimate of average daily traffic. Because the data 

collection contains various factors such as Region, Area, 

Road name, Road ID, GSI code, AADT, capacity, years, 

and so on, but we only need a few of them, we did 

preprocessing on it. This is a dataset that has been 

granted permission to pre-process the dataset values in 

order to prevent the data from manipulation. We will 

receive the required value for the population generation 

to apply in the GA, required parameter selected, based 

on the data set on the basis of annual road traffic volume 

across the road's capacity. 

III. Literature Review 

 The history of research on short-term traffic flow 

prediction dates back to the 1980s. The most important 

part of predicting traffic flow is to construct the traffic 

prediction model, which can be done in many ways. In 

research by [18], variable-order Markov (VOM) model 

and probability suffix tree were used to develop an 

association rules based method with enhanced 

prediction performance. They calculated the overall 

transport transition of a region instead of calculating the 

velocity of a specific region. AR algorithm is used to 

extract road relations. Reference [19] proposed a novel 

model called pattern sensitive network that uses 

adversarial training to accurately predict the flow of 

traffic in typical and atypical conditions. In another 

work, [20] introduced a new method called the online 

learning weighted support-vector regression 

(OLWSVR) for the prediction of short-term traffic. For 

long, neural network models have also been extensively 

used in traffic flow prediction, as they allow researchers 

to use nonlinear equations and universal approximately 

of unknown functions. Contrasted with traditional 

factual forecast models, neural networks possess some 

inherent properties that make them more suitable for a 

variety of modeling applications ranging from 

multivariate modeling to flow modeling. First of all, 

they are self-adaptive methods driven by data and can 

identify the relationship with minimal a priori 

information [21]. Second, given their capacity to gain 

from information (notwithstanding while fundamental 

connections between factors are not known), their 

nonlinear nature, and their capacity for generalization 

(subsequent to training with test information, they can 

give expectations to the piece of the information that 

isn’t utilized), these models are perfects tools for 

working with noisy databases, which is not uncommon 

in time-series modeling for traffic prediction in real-

time. 

 
Traffic volume forecasting using the genetic 

algorithm- We work on the data set, and on that basis, 

we perform a preprocess on the dataset, in which the data 

is sorted for analysis. A lot of parameters are taken into 

account as of this date. We used the historical value of 

traffic volume in the dataset to forecast future volumes. 

 

The effectiveness of extant models for predicting ADT 

based just on economic factors is debatable. Despite the 

fact that all of the above-mentioned elements were 

proven to influence traffic increase, existing models 

failed to account for aspects such as gasoline sales, 

student enrolment, vehicle ownership, and population 

data, and so on. This study aims to forecast future traffic 

volume at a certain area in terms of individual vehicle 

categories as well as a combined mix of traffic 

Algorithm- The algorithm began with a population of 

data. 

 

Step 1: Read the data set that has 'N' parameters. 

Obtaining a dataset including all of the values and 

parameters that will be used in future analyses. 

Step 2: Extraction of a specific value from a dataset. The 

value is sorted from the dataset for processing segment to 

acquire the required result, as per the requirement. 

Step 3: Created variables for the road name, AADT, RC 

ID, Capacity, and Years. Choose an initial value for 

calculating the required parameter that will have an 

impact on functioning. 

Step 4: Year-by-year volume calculation of an 

individual's fitness function. Follow the computation of 

the number of parameters and the year of volume traffic 

capacity. 

Step 5: Determine your entire fitness value. Following 
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the capacity calculation, the road capacity fitness will be 

determined. 

Step 6: Value comparison analysis. Comparing total 

fitness to total capacity is a good way to start. If the 

condition goes beyond the fitness value, the calculated 

value will be compared to the fitness. To generate gene 

groups and use genetic algorithm optimization based on 

the needs of traffic projections. The weights of the 

neural network are represented by the Genetic 

Algorithm chromosome. The proposed method is 

explained in the block diagram below”: 
 

 

Figure 1: Block diagram of the proposed system 

 
   IV. Result and Analysis 

“Our project began with a population data set; we first 

read the data set with 'N' number of parameters, then 

does pre-processing on the data set to extract specific 

parameters or values, such as road names, years, and 

road capacity. We'll get the required parameter for 

population generation to use in the genetic algorithm 

based on the data set. The required parameter was  

Figure 2: Pre-processing model 

chosen based on the annual traffic volume across the 

road's capacity. Using the population's average and 

difference, an increasing traffic value each year was 

determined, which was then utilized to calculate the 

fitness function. The fitness function's value, which 

allows users to forecast future traffic volume analysis 

and the next population, will be generated using 

capacity and traffic volume forecasts, resulting in future 

traffic estimations. 

For example, in the aggregate analysis, road A's final 

regression equation has ADDT =704 and a capacity of 

1000 for the current year. In the majority of situations, 

the anticipated are minimal, indicating that the models 

are reliable. Low AADT values, fewer cases, and big 

variances in response and predictor factors used in data 

tables among the road contribute to the greater 

projection in some circumstances. Road B has an ADDT 

of 1100 and a capacity of 1000 vehicles. The 

development of traffic growth factor values for highway 

functional classes. Despite the fact that a basic 

Forecasting model was desired, the statistical analyses 

required to build it were extensive, sometimes difficult, 

and frequently subject to the analysts' judgment. Most 

importantly, additional data from a larger number of 

count roads is needed than normal to cover the many 

gaps in the database used in this study. This technique is 

used to create a data set using downloaded data from the 

site https://catalog.data.gov/dataset?tags=traffic-volume, 

which contains numerous parameters for processing, but 

only a few are required. This is a dataset that has been 

granted permission to pre-process the dataset values in 

order to prevent the data from manipulation. 

 

Annual Average Daily Traffic (AADT) is an estimate of 

average daily traffic along a defined section of route 

from the state of New York. In this project, we import a 

dataset with a lot of parameters for processing, but our 

method only needed a few of them, therefore we 

employed data preprocessing. 
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The pre-processing model, in this module we extract 

some required parameter, According to data set, and we 

will get the required parameter for the population 

generation to apply in the genetic algorithm. In pre-

processing module the get parameter function calculate 

fitness function on the basis of parameter, the required 

parameter selected on the basis of the road traffic volume 

across the capacity of the road per year. However, In this 

situation, the opposite tendency was seen, which could 

be attributable to the influence of regional characteristics 

relevant to the site. In the same way, an increase in 

student enrollment and gasoline sales should result in an 

increase in the number of vehicles using the highway. 

The data on gasoline sales and student enrollment was 

obtained from the petroleum sector and educational 

institutions, respectively. 

Taking the average and the difference of the population 

and calculated increased traffic value per year, which is 

used to calculate the fitness function?” 

 

Figure 3: Population generation for fitness 

calculation 

 
Figure shows the value of the fitness function which 

allows users to predict the future traffic volume analysis 

and the next population. It is generated on the basis of 

capacity and traffic volume forecast and results in 

estimates of future traffic. GA separates roads by its 

fitness function: if the value of fitness function of 

particular road is less than one then that road consider as 

fit i.e. under the capacity otherwise the road is unfit i.e. 

traffic goes beyond the capacity. 
 

Figure 4: Road fitness function model 
 

The accurate data collection is more important prior to 

the analysis. It is because, the proposed Time Series 

model works on the basis of fitness values and it will 

select the best solution for the current population. The 

accurate objective function definition is also very 

important to find out number and type of parameters 

used in it. Here one such parameter is road zone. The 

capacity of the road zone is always constant regardless 

of the road zone length. The capacity of the road without 

a road zone is also constant. Road segment is also one of 

the parameter for traffic forecast. The selected features 

can be considered as a subset of all possible sets in 

feature selection. The steps for Evaluation using fitness 

function are as given: Each chromosome represents a 

feature subset. These feature subset and the traffic 

duration builds the regression model, which may be 

sometime less efficient to forecast. It is because; it has 

under- predication on congested roads. The proposed 

based on genetic algorithm is more powerful because it 

considers changes in traffic conditions to adjust the 

prediction value at each time point. 
 

 

After selecting a year and a road name” (which is 

contained in the dataset), “the system will display the 

percent increase per year for that particular road and 

year. In scenario 1, if we choose the year 2012 for a 

specific road named CR3 that is included in the data set 

that we have imported, the system will display an 

increase in traffic per year depending on the needed 

parameter for that road in 2012. In the second scenario, If 

we choose the year 2013 for the same road CR3 that is 

included in the data set that we imported, the system will 

provide traffic % increased based on the required 

parameter for that road in 2013. In instance 3, if we 

choose the year 2014 for the same road CR3 that we 

imported from the data set, the system would display 

traffic % increased based on the required attribute for that 

road in 2014. With the use of time series analysis, we 

forecasted traffic growth for the year 2015 for that 

particular road. 

 

Figure 5: Graph for percent incremental difference 

between years. GA and the local weight with time 

series give the long-term prediction 
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  V. Conclusion 
 

This research proposes an efficient method for predicting 

long-term traffic volume in real-time road traffic 

forecasts. The method is based on a genetic algorithm 

with time series prediction and is locally weighted. In 

addition to their improved prediction accuracy, traffic 

forecasting is the practice of estimating the number of 

people or vehicles who will utilize a specific 

transportation infrastructure. The goal is to solve Traffic 

Volume Forecasting more efficiently than current 

techniques using a Genetic Algorithm. A dynamic traffic 

assignment model is solved using the GA”. GA provides 

for the controlled application of many of the inferences 

and presumptions needed to analyse an issue using 

conventional methods. GA is also capable of handling 

more complex problems than some commercially 

available solutions. The GA approach provides a variety 

of benefits when used to address issues with dynamic 

traffic assignment. However, present and yearly data are 

forecasted using GA and locally weighted rogation. A 

remedy is offered to resolve the problems after the 

constraints of various models are explored. As a last 

attempt to address the issue of traffic volume forecasting, 

a GA feature model is suggested. Our suggested 

approach's processing time is likewise much less than 

that of another way. The results of the experimental 

research demonstrate how well our approach compresses 

the data. 
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