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ABSTRACT 

This paper introduces DataFITS (Data Fusion on Intelligent Transportation System), 

an open-source framework that collects and fuses traffic-related data from various 

sources, creating a comprehensive dataset. We hypothesize that a heterogeneous data 

fusion framework can enhance information coverage and quality for traffic models, 

increasing the efficiency and reliability of Intelligent Transportation System (ITS) 

applications. Our hypothesis was verified through two applications that utilized traffic 

estimation and incident classification models. DataFITS collected four data types 

from seven sources over nine months and fused them in a spatiotemporal domain. 

Traffic estimation models used descriptive statistics and polynomial regression, while 

incident classification employed the k-nearest neighbors (k-NN) algorithm with 

Dynamic Time Warping (DTW) and Wasserstein metric as distance measures. Results 

indicate that DataFITS significantly increased road coverage by 137% and improved 

information quality for up to 40% of all roads through data fusion. Traffic estimation 

achieved an R2 score of 0.91 using a polynomial regression model, while incident 

classification achieved 90% accuracy on binary tasks (incident or non-incident) and 

around 80% on classifying three different types of incidents (accident, congestion, 

and non-incident).  

 

I.INTRODUCTION 

The "DataFITS: A Heterogeneous Data 

Fusion Framework for Traffic and 

Incident Prediction" project introduces 

an innovative approach to enhance 

transportation management and incident  

prediction systems. In urban 

environments, traffic congestion and 
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incidents can lead to significant 

disruptions in daily routines, economic 

losses, and safety hazards. Traditional 

methods of traffic prediction often rely 

on individual data sources, such as 

traffic sensors or historical incident 

records, which may lack comprehensive 

coverage and real-time insights. In 

response to these challenges, DataFITS 

proposes a heterogeneous data fusion 

framework that integrates diverse data 

sources, including traffic flow data, 

weather conditions, social media feeds, 

and historical incident records. By 

leveraging advanced data fusion 

techniques, such as machine learning 

and deep learning algorithms, DataFITS 

aims to provide accurate and timely 

predictions of traffic conditions and 

incident occurrences. The project's 

overarching goal is to empower 

transportation authorities and urban 

planners with actionable insights to 

mitigate traffic congestion, improve 

incident response times, and enhance 

overall transportation efficiency and 

safety. 

 

II.EXISTING SYSTEM 

To develop ITS applications, significant 

data is required from real or virtual 

sensors [5]. Vitor et al. [4] present a 

platform to collect, process, and export 

heterogeneous data from smart city 

sensors, providing different statistics and 

visualizations. However, their platform 

concentrates on securing data. Similarly, 

[6] proposes a smart city data platform 

containing information from various 

cities. In contrast to our framework, we 

focus on improving the quantity and 

quality of the information by fusing data, 

and we assess the advantages of using 

fused data through two ITS applications. 

Data fusion combines data from multiple 

sources, enriching spatiotemporal 

information [7], [8], [9], [10]. Several 

applications benefit from data fusion, 

such as emergency management [11] 

and path planning [12]. However, fusing 

heterogeneous data requires additional 

preprocessing to combine various data 

types and features [13], [14]. This 

investigation focuses on two 

applications supported through data 

fusion: traffic estimation and incident 

classification, and the methods to 

achieve their goals, such as data 

acquisition, fusion, machine learning, 

correlation, and different data types.  

 

Traffic estimation is a crucial smart city 

application for better transportation 

management. This review focuses on 
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data fusion, spatiotemporal correlation, 

and machine learning techniques to 

achieve accurate and reliable traffic 

estimation using historical data. The 

increasing availability of open databases 

(kept by governmental authorities) and 

Application Programming Interfaces 

(APIs) to commercial applications (Bing, 

Google Maps, etc.) results in a vast 

collection of trafficrelated data, making 

big data an opportunity for 

heterogeneous data fusion [15]. The 

challenge is to combine stationary 

sensor data (e.g., traffic cameras or loop 

detectors) and probe vehicle information 

(e.g., cameras, GPS, cellular data, or 

vehicular sensors). Anand et al. [16] 

used a Kalman filter to fuse traffic flow 

values (from cameras) and travel time 

(from GPS), improving a traffic 

estimation approach. Many recent traffic 

estimation models use Machine 

Learning (ML) [17], [18], [19], [20], 

[21], [22], [23], [24], [25]. Reference 

[17] proposes an auto-regressive model 

that uses data from a traffic simulator 

and adapts to events like accidents. 

 

Their results showed that estimation up 

to 30 minutes ahead has an error of 12%. 

Meanwhile, [18] employs deep learning 

algorithms for traffic estimation, 

showing an improvement of accuracy 

and efficiency. These approaches 

discuss the usage of ML to create 

accurate models for traffic estimation, 

but do not consider further methods, 

such as data fusion, correlation, etc. 

 

Some ML approaches use 

spatiotemporal correlation to improve 

traffic estimation quality. In [19], a 

neural network(NN)-based estimation 

using Graph Convolutional Network 

(GCN) and Gated Recurrent Unit (GRU) 

models is proposed with full public 

access. The GCN captures spatial 

dependencies from the road network, 

and GRU detect dynamic changes in 

traffic data and captures temporal 

dependencies. Other NN-based 

approaches, such as [20] and [21], show 

similar improvements in accuracy using 

data correlation. Wang et al. [22] 

propose an open-source deep learning 

framework using GCN to estimate 

network-wide traffic multiple steps 

ahead in time. Zheng et al. [23] 

introduce another opensource solution, 

the Graph Multi Attention Network 

(GMAN), using an encoder-decoder 

architecture to provide long-term traffic 

estimation up to one hour ahead. These 

approaches also include correlation to 
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improve the discussed models and offer 

access to their data but do not propose a 

solution for collecting or fusing data. 

Limited literature combines data fusion, 

spatiotemporal correlation, and ML to 

estimate traffic, similar to our solution. 

In [26], the authors fuse traffic data from 

stationary and dynamic sensors, 

considering the spatiotemporal 

correlation between traffic levels of road 

segments. 

 

A Multiple Linear Regression (MLR) 

model processes the fused information 

to enhance traffic estimation accuracy. 

Unlike our solution, this approach relies 

solely on traffic  data from sensors but 

does not consider different data types 

and sources. Zhao et al. [24] propose a 

general platform for spatiotemporal data 

fusion to enhance traffic estimation. The 

approach introduces a fusion method to 

improve accuracy by combining direct 

and indirect traffic-related data as input 

for two different ML models. The 

indirect traffic-related data features 

contain information about weather and 

points of interest and are used to 

improve the estimation quality. However, 

their model uses pre-existing datasets, 

offering no solution  for data collection, 

and our study focuses on incident-

related data, while the authors in [24] 

consider points of interest and weather 

conditions. 

Disadvantages 

➢ The system didn't implement a 

data fusion framework Data 

FITS and  data applications 

traffic estimation and incident 

classification. 

 

➢ The fused data from DataFITS is 

not cleaned, not removing all 

incident-related information, as it 

is not required by the model, and 

grouped into traffic areas 

containing one or multiple road 

segments. 

 

III.PROPOSED SYSTEM 

The system proposes the Data Fusion on 

Intelligent Transportation System 

(DataFITS) framework, providing a 

spatiotemporal fusion of data used to 

train models for two ITS applications, 

traffic estimation, and incident 

classification. DataFITS collects and 

combines real heterogeneous data (e.g., 

weather, traffic, incident) from various 

sources (e.g., open databases, map 

applications), preparing them by fixing 

errors, adapting the data structure, and 

finally fusing them in the exact location 
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and point in time. Our hypothesis is 

verified using data characterization to 

quantify the benefits of combining 

heterogeneous data sources and the 

proposal of two ITS applications. The 

performance of the two applications 

ratifies the benefits of larger data 

coverage/quality while estimating traffic 

and classifying incidents. 

 

Advantages 

• An open-source framework DataFITS 

for heterogeneous spatiotemporal data 

fusion, covering the acquisition, 

processing, and fusion of data, available 

in a public code repository. 

• The characterization of a 

heterogeneous dataset combining real 

traffic data from two cities in Germany, 

collected from seven sources over nine 

months and provided together with the 

repository. 

• Two traffic estimation models, one 

using descriptive statistics and another 

using polynomial regression with 

different parameters such as time, road 

type, and weather, and a comparison 

between single and fused datasets. 

• An incident classification model 

trained and evaluated on heterogeneous 

fused data using k-nearest neighbors (k-

NN), with Dynamic Time Warping 

(DTW) and Wasserstein as distance 

methods. 

 

IV.MODULES 

➢ Service Provider 

In this module, the Service Provider has 

to login by using valid user name and 

password. After login successful he can 

do some operations such as           

Browse Datasets and Train & Test Data 

Sets, View Trained and Tested Accuracy 

in Bar Chart, View Trained and Tested 

Accuracy Results, View Predicted Type, 

View Type Ratio, Download Predicted 

Data Sets, View Type Ratio Results, 

View All Remote Users. 

➢ View and Authorize Users 

In this module, the admin can view the 

list of users who all registered. In this, 

the admin can view the user’s details 

such as, user name, email, address and 

admin authorizes the users. 

 

➢ Remote User 

In this module, . User should register 

before doing any operations. Once user 

registers, their details will be stored to 

the database.  After registration 

successful, he has to login by using 

authorized user name and password. 

Once Login is successful user will do 

some operations like  REGISTER AND 

http://www.ijmert.com/


http://www.ijmert.com 

     Vol.16 Issue2, 2024 

 
 
 
 
 
 

176 
 

LOGIN, after login we have to Predict 

Type, VIEW YOUR PROFILE. 

 

V.CONCLUSION 

In conclusion, the "DataFITS: A 

Heterogeneous Data Fusion Framework 

for Traffic and Incident Prediction" 

project represents a significant 

advancement in transportation 

management and incident prediction 

capabilities. By harnessing the power of 

heterogeneous data fusion techniques, 

DataFITS offers a comprehensive 

solution for addressing the complex 

challenges associated with traffic 

congestion and incident management in 

urban environments. The integration of 

diverse data sources and advanced data 

fusion algorithms enables DataFITS to 

provide accurate and timely predictions 

of traffic conditions and incident 

occurrences, thereby facilitating 

proactive decision-making and resource 

allocation by transportation authorities 

and urban planners. As a result, 

DataFITS has the potential to 

significantly improve the efficiency, 

safety, and resilience of transportation 

systems, ultimately benefiting both 

commuters and the broader community. 
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