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ABSTRACT

Machine learning is used in traffic prediction for intelligent transportation because it is a powerful tool that can process and analyse large amount of data to generate
accurate predictions. While Random Forest Algorithm can be effective in some traffic prediction tasks but it is not that better efficient and not computationally
expensive, especially as the size of the dataset grows larger. The main aim of our project is to develop a tool for predicting correct and timely traffic flow info using
Support Vector Machine (SVM). SVM works relatively well when there is clear margin of separation between classes, it has shown high accuracy in predicting
traffic patterns compared to other machine learning algorithms, such as neural networks, decision trees, and Random Forest Algorithm. To address this gap,
proposing a deep learning approach and build a deep neural network model based on Support Vector Machine (SVM). SVM can handle high-dimensional data,
which is common in traffic prediction datasets that contain many variables such as traffic volume, time of day, and it is relatively memory efficient. SVM algorithm
has several advantages that make it a better choice in many situations, especially when dealing with high-dimensional, time efficiency, and accuracy. The goal of
this project is to develop associate degree applicable machine learning tool which may predict the traffic for intelligent transit exploitation GPS, speed, direction,
and start-end junction options. This could be more applicable for risk analysis and unsafe area identification rather than decreasing the emergency response time.
The goal of this research is to establish a deep learning SVM neural network model that can address some of these problems. The deep learning approach provides
automatic representation learning from raw data. Instead of common classification and regression approaches, we propose an anomaly detection approach. It is
based on the difference between prediction and actual values. It eliminates the cumbersome process of labelling the data as ‘Traffic’ and ‘non-Traffic’ and dealing
with imbalanced data. Furthermore, the detected anomalous data represents hazardous situations in addition to potential Traffic. SVC extends SVM to the case of
multiple classes. A SVM is powerful because it uses contextual information when mapping between input and output sequences. Several detailed features such as
speed, flow, and weather are used to train the predictive model and identify the abnormal dynamics that lead to a Traffic occurrence based on the weather changes

Keywords: Machine learning, Random Forest Algorithm, Support Vector Machine (SVM), High-dimensional data, Time efficiency, Accuracy, Data
mining, Global positioning system (GPS).

1. INTRODUCTION

SVM works relatively well when there is clear margin of separation between classes, it has shown high accuracy in predicting traffic patterns compared
to other machine learning algorithms, such as neural networks, decision trees, and Random Forest Algorithm. Support Vector Classification (SVC) is a
type of machine learning algorithm that builds  on the principles of Support Vector Machines (SVM) to classify data into different classes. SVM is a
binary classification algorithm that aims to find the best hyperplane to separate data points into different classes. This hyperplane is chosen to maximize
the margin between the closest points of each class, which helps to improve the generalization performance of the model. SVC extends SVM to the case
of multiple classes. It achieves this by identifying the best separating boundary or hyperplane between the classes in the dataset. The boundary is chosen
based on the maximum margin principle that SVM follows. In other words, SVC aims to find the hyperplane that maximizes the distance between the
closest points of each class, ensuring that the model can generalize well to new data. The feedback connections provide a SVM the memory of past
activations, which allows it to learn the temporal dynamics of sequential data. A SVM is powerful because it uses contextual information when mapping
between input and output sequences. This can help the users to compute the safety measures which is useful to avoid Traffic. One of the key features of
SVM and SVC is their ability to use kernel functions to map data to higher dimensions. This allows them to find more complex decision boundaries that
can separate data points that are not linearly separable in the original feature space. The choice of kernel function is critical and can significantly impact
the performance of the model. To address this gap, proposing a deep learning approach and build a deep neural network model based on Support Vector
Machine (SVM). SVM can handle high-dimensional data, which is common in traffic prediction datasets that contain many variables such as traffic
volume, time of day, and it is relatively memory efficient. SVM algorithm has several advantages that make it a better choice in many situations, especially
when dealing with high-dimensional, time efficiency, and accuracy. Data mining (the analysis step of the "Knowledge Discovery in Databases" process,
or KDD), a field at the intersection of computer science and statistics, is the process that attempts to discover patterns in large data sets. It utilizes methods

at the intersection of artificial intelligence, machine learning, statistics, and database systemsThe overall goal of the data mining process is to extract

information from a data set and transform it into an understandable structure for further use Aside from the raw analysis step, it involves database and
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data management aspects, data pre-processing, model and inference considerations, interestingness metrics, complexity considerations, post-processing
of discovered structures, visualization, and online updating.

2.SYSTEM DESIGN
2.1 EXISTING SYSTEM

In Existing System, Random Forest is a popular ensemble learning algorithm that combines multiple decision trees to improve the accuracy of predictions.
The idea behind this algorithm is to create multiple decision trees using random subsets of the training data and randomly selected subsets of the features.
The final prediction is made by aggregating the predictions of all the individual trees. The randomness in creating decision trees helps to reduce overfitting
and increase the robustness of the model. Random Forest is effective in handling noisy and complex datasets, and can be used for both classification and
regression problems. Since it creates multiple decision trees, it can capture more complex relationships between the input features and the output labels.
Moreover, the algorithm can also handle missing values in the data. One of the main advantages of Random Forest is that it provides a way to measure
the importance of each feature in the dataset. This can help in feature selection and data exploration. Additionally, the algorithm is relatively easy to
implement and can be used with a wide range of datasets. Random Forest is effective in handling noisy and complex datasets, and can be used for both
classification and regression problems. Since it creates multiple decision trees, it can capture more complex relationships between the input features and
the output labels. Moreover, the algorithm can also handle missing values in the data. One of the main advantages of Random Forest is that it provides a
way to measure the importance of each feature in the dataset. This can help in feature selection and data exploration. Additionally, the algorithm is
relatively easy to implement and can be used with a wide range of datasets. However, there are also some drawbacks of Random Forest. The algorithm
can be computationally expensive, especially when the number of trees and features is large. Moreover, the final model can be difficult to interpret, as it
involves multiple decision trees. Despite these limitations, Random Forest remains a popular and powerful algorithm for machine learning tasks. In traffic
prediction, imbalanced data could be problematic if certain traffic conditions or events are rare but crucial to capture accurately, such as traffic accidents
or severe weather conditions. Random forests are known to be less interpretable compared to some other machine learning models. Interpreting the
relationships between features and traffic patterns might be more difficult with random forests.

2.2 PROPOSED SYSTEM

In Proposed system using Support Vector Machine (SVMs) for Traffic detection occurrence of weather changes like rain, foggy. It is a type of artificial
neural network that is well-suited for processing sequential data such as text, audio, or video. SVMs have a recurrent connection between the hidden
neurons in adjacent layers, which allows them to retain information about the previous input while processing the current input. Support VVector Machine
(SVMs) are neural networks with feedback connections specifically designed to model sequences. They are computationally more powerful and
biologically more reasonable than feed-forward networks (no internal states). The feedback connections provide a SVM the memory of past activations,
which allows it to learn the temporal dynamics of sequential data. A SVM is powerful because it uses contextual information when mapping between
input and output sequences. However, the traditional SVMs have a problem called vanishing or exploding gradient. Models are created using Traffic
data records which can help to understand the characteristics of many features like driver’s behavior, roadway conditions, light condition, weather
conditions and so on. This can help the users to compute the safety measures which is useful to avoid Traffic. It can be illustrated how statistical method
based on directed graphs, by comparing two scenarios based on out-of-sample forecasts. the model is performed to identify statistically significant factors
which can be able to predict the probabilities of crashes and injury that can be used to perform a risk factor and reduce it. Here the road Traffic study is
done by analyzing some data by giving some queries which is relevant to the study. What is the trend in the number of Traffic that occur each year, do
Traffic in high-speed limit areas have more casualties and so on. This analysis aims to highlight the data of the most importance in a road Traffic and
allow predictions to be made. Several detailed features such as weather, speed, and flow of upstream and downstream points are extracted from big
datasets. SVM in traffic prediction is its ability to handle high-dimensional data with a small number of training sample. SVM has good generalization
performance, which means it can make accurate predictions on unseen data. This is important in traffic prediction, where accurate predictions are required
for future time periods. Multiple machine learning models, such as SVM model and Decision Tree model, were used as the candidate models. It was
found that weather, crash time, and flow shortly prior to the crash occurrence are critical impacting factors for real-time crash prediction. The candidate
models have low to moderate sensitivity to predict the crash occurrences due to limited sample size.

2.3 ALGORITHM

Input: Input data matrix, class information

Output: Set of Basis vectors

begin

Repeat

For every candidate example - examples not in current set of BVs

include it in the model efficiently Observe the generalization performance on the remaining points
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end for candidate examples
Add that point to the BVs’ list that gave better test error
Till the stopping criterion

End

3. SYSTEM ARCHITECTURE

The main goal of this system is to predict heart disease using data mining technique such as SVM Algorithm. Raw data set is used and then preprocessed
and transformed the data set. Then apply the data mining technique such as SVM algorithm on the transformed data set. After applying the data mining
algorithm, heart disease is predicted and then accuracy is calculated.

Training Phase Prediction Phase
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Fig 3. Architecture diagram of System

Data pre-processing is an important step in the data mining process. The phrase “garbage in, garbage out" is particularly applicable to data mining and
machine projects. Data-gathering methods are often loosely controlled, resulting in out-of-range values, impossible data combinations, missing values,
etc. Analysing data that has not been carefully screened for such problems can produce misleading results. The pre-processing module for traffic prediction
is to clean, integrate, and transform the data so that it can be used effectively in a machine learning model to predict traffic patterns. Pre-processing plays
a crucial role in traffic prediction as it involves transforming raw traffic data into a suitable format for analysis and modelling. The goal of pre-processing
is to enhance the quality of the data, reduce noise, handle missing values, and extract relevant features that can be used to build accurate traffic
prediction models. Classification is a classic data mining technique based on machine learning. Basically, classification is used to classify each item in a
set of data into one of predefined set of classes or groups. Classification method makes use of mathematical techniques such as decision trees, linear
programming, neural network and statistics. In classification, make the software that can learn how to classify the data items into groups. For example,
can apply classification in application that “given all past records of employees who left the company, predict which current employees are probably to
leave in the future.” In this case, divide the employee’s records into two groups that are “leave” and “stay”. Clustering is a data mining technique that
makes meaningful or useful cluster of objects that have similar characteristic using automatic technique. In a library, books have a wide range of topics
available. Different from classification, clustering technique also defines the classes and put objects in them, while in classification objects are assigned
into predefined classes. To make the concept clearer, can take library as an example. In a library, books have a wide range of topics available. The
challenge is how to keep those books in a way that readers can take several books in a specific topic without hassle. The task of accurate forecasting in
extreme conditions is difficult mainly due to the complex nature of Traffic. Another problem with Traffic prediction/detection is the scarcity of Traffic
in both space and time.
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4.MODULES DESCRIPTION
4.1 Dataset Acquisition

In this module, upload the datasets. Gather the data from hospitals, data centres and cancer research centres. The collected data is pre-processed and
stored in the knowledge base to build the model. The ,,Diagnosis™ attribute is used to predict the heart disease with value “2” for patient having heart
disease and “1” for patient having no heart disease. The ,,patient ID* attribute is used as a key and others are input attributes. A data acquisition module
for traffic prediction typically refers to a system and gathers relevant data from various sources to feed into a traffic prediction model. This module plays
a crucial role in providing the necessary input data for accurate and reliable traffic predictions. A well-designed data acquisition module enables the
collection, processing, and integration of diverse data sources to provide accurate and timely information for traffic prediction models and systems.

4.2 Pre-processing

Data pre-processing is an important step in the data mining process. The phrase "garbage in, garbage out" is particularly applicable to data mining and
machine projects. Data-gathering methods are often loosely controlled, resulting in out-of-range values, impossible data combinations, missing values,
etc. Analysing data that has not been carefully screened for such problems can produce misleading results. The pre-processing module for traffic prediction
is to clean, integrate, and transform the data so that it can be used effectively in a machine learning model to predict traffic patterns. Pre-processing plays
a crucial role in traffic prediction as it involves transforming raw traffic data into a suitable format for analysis and modelling. The goal of pre-processing
is to enhance the quality of the data, reduce noise, handle missing values, and extract relevant features that can be used to build accurate traffic
prediction models.

4.3 Clustering

Clustering is a technique in data mining to find interesting patterns in a given dataset. The k-means algorithm is an evolutionary algorithm that gains its
name from its method of operation. The algorithm clusters information’s into k groups, where k is considered as an input parameter. It then assigns each
information’s to clusters based upon the observation’s proximity to the mean of the cluster. The cluster’s mean is then more computed and the process
begins again. The k-means algorithm is one of the simplest clustering techniques and it is commonly used in medical data and related fields. K-Means
algorithm is a divisive, unordered method of defining clusters. Clustering in traffic prediction by organizing traffic data into meaningful groups, extracting
useful features, and enabling more accurate predictions and anomaly detection. Clustering helps identify underlying structures and similarities in traffic
data, allowing for more accurate predictions and better understanding of traffic behaviour.

4.4 Feature Selection

In this module is used to select the features of the given dataset. Attribute selection was performed to determine the subset of features that were highly
correlated with the class while having low inter correlation. By selecting the most relevant features, you can improve the accuracy and efficiency of your
model. It can be used individually or in combination to select the best set of features for traffic prediction using machine learning.

4.5 Classification

A recurrent neural network (SVM) is a class of artificial neural networks where connections between nodes can create a cycle, allowing output from some
nodes to affect subsequent input to the same nodes. This allows it to exhibit temporal dynamic behaviour. Derived from feed forward neural networks,
SVMs can use their internal state (memory) to process variable length sequences of inputs This makes them applicable to tasks such as unsegmented,
connected handwriting recognition or speech recognition Support Vector Machine are theoretically Turing complete and can run arbitrary programs to
process arbitrary sequences of inputs. classification module will depend on the quality and quantity of your data, the chosen features, and the selected
machine learning algorithm. Classification in traffic prediction involves predicting the traffic state or condition of a particular location or road segment
at a given time, typically categorized as one of several predefined classes, such as "free-flowing," "moderate," or "congested."

5.CONCLUSION

In summary, machine learning-based traffic prediction offers promising solutions for addressing traffic congestion and improving transportation
efficiency. Continued research and development in this field can lead to further advancements and the realization of smart, data-driven transportation
systems in the future. Road Traffic are caused by various factors. By going through all the research papers, it can be concluded that Road Traffic cases
are hugely affected by the factors such as types of vehicles, age of the driver, age of the vehicle, weather condition, and road structure and so on. Thus,
we have built an application which gives efficient prediction of road Traffic based on the above-mentioned factors. By going through all the research
paper, it can be concluded that road Traffic cases are hugely affected by the factors such as types of weather condition and road structure. Thus, we have
built an application which gives efficient prediction of road Traffic based on machine learning.
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