[| Volume 9 || Issue 3 || March 2025 || ISSN (Online) 2456-0774
&(@g@ INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH

AND ENGINEERING TRENDS
Black Spot Detection using Android

Pramod G. Patil {, Anmol S. Budhewar?, Atharva Joshi®, Komal Sapkal*, Shreyash Meshram®, Tejas Tejale®
L2Assitant Professor, Department of Computer Engineering, SITRC, Nashik
3456 Student, Department of Computer Engineering, SITRC, Nashik

*k*k

Abstract: India is motorizing at a fast pace, and this has tremendously escalated traffic accidents, deaths, and injuries and has become a
serious public health concern. Most accidents take place at particular spots referred to as "black spots.” This paper introduces an Android
application that is designed to alert users in real time when they are getting near such accident spots.

The system draws on user-reported data on accidents, which are stored in a Firebase database. The system monitors the location of the user
using location-based services and cross-references them with database records to determine probable black spots. For greater accuracy, we
apply the ECLAT algorithm to cluster accident data and determine frequently occurring locations.

The project is equipped with an easy-to-use interface that facilitates rapid reporting of accidents with less user intervention and makes use
of alerting functions of sound and vibration to warn users of hazardous areas. By virtue of the ability of users to input information in real
time and immediate alerts, this project seeks to minimize road accidents and enhance traffic safety.Based on historical
accident records and user reports to be updated continuously, the app is beneficial to both individual consumers and urban planners.
The essay discusses the app's architecture, technical requirements, limitations, and potential increases
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I.INTRODUCTION: II.LITERATURE REVIEW
India has the world's highest rate of road accidents with thousands
of people losing their lives each year due to hazardous driving
conditions and the absence of information regarding accident-
prone areas.[5][7] Most of these accidents happen at the same spot
repeatedly, which are known as black spots. These are danger
zones where the chances of accidents are far higher due to poor
road planning, sharp bends, traffic congestion, or the absence of
signboards. While governments and traffic departments are trying
to identify and fix such spots, there is still a need for a scalable,
real-time, and user-centric solution that can warn commuters
about such risk spots in advance. As we are in the era of
smartphones and the internet, mobile apps are a viable solution to
bridge this gap between information and people awareness.

Identification of accident hotspots or black spots has been a core
area of study in traffic safety and urban planning. Many research
studies have tried to utilize statistical and machine learning
methods for identifying such spots and lowering accident rates.

One of the most common methods of the previous research is the
examination of historical accident records gathered by
government agencies such as the Ministry of Road Transport and
Highways (MoRTH) and National Highway Authority of India
(NHAI).[4][7] These data sets are typically processed by
clustering algorithms such as K-Means, DBSCAN, or association
rule mining algorithms such as Apriori. These methods have the
drawback of needing large data sets and being constrained by the
use of static data, which can be outdated and does not encompass

This paper proposes an Android mobile application that alerts newly emerging accident areas.
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In recent years, the ECLAT algorithm (Equivalence Class
Transformation), which is effective in finding frequent itemsets,
has been a potent technique for data mining operations.[1][2]
Unlike Apriori, which generates candidate sets and scans the
database multiple times, ECLAT utilizes a vertical data form and
intersections, which significantly improves performance,
especially on dense data.

Mobile and web apps have been applied to public safety
advisories in diverse ways.[3][6] A few have bundled real-time
feedback from users, location tracking, and frequent pattern
mining into a unified platform. Google Maps and Waze are
instances of such apps that alert users to hazards through user
suggestions but fail to spot black spots from long-run patterns.
The current systems are mostly static information-based and do
not support the capability of receiving dynamic user input data.

This restricts them from responding to changing traffic patterns.
Our system fills this void by using an Android app where users
can report accidents and the Firebase Realtime Database reflects
the changes.[9][13] The ECLAT algorithm processes this
information to detect areas with high accident reports, thereby
creating a more dynamic and accurate black spot detection
system.

That aside, this research highlights the need for a hybrid
configuration that combines both data mining functionality and
real-time mobile technologies in its fundamental objective,[1][8]
which this proposed system achieves.

IHLMETHODOLOGY
3.1. System Architecture
Our system follows a three-tier architecture consisting of:
3.1.1 Presentation Layer (Front-End):

e  Built using HTML, Tailwind CSS, and JavaScript,
ensuring an interactive and user-friendly interface.

e Provides users with access to maps, alerts, and black
spot visualizations.

3.1.2 Application Layer (Back-End):

o Developed using Java for efficient data processing and
management.

e Implements APIs for real-time data communication and
black spot detection.

3.1.3Database Layer (Storage):

e Uses MySQL, a relational database management
system (RDBMS), for structured data storage.

o Implements indexing and caching mechanisms to
optimize query performance.

3.2 Algorithms Used
3.2.1 ECLAT Algorithm for Black Spot Detection

The ECLAT (Equivalence Class Clustering and Bottom-Up
Lattice Traversal) algorithm is used to identify frequent accident

IMPACT FACTOR 6.228

patterns by analyzing historical data and real-time reports.[1][2] It
classifies accident-prone areas based on location, time, weather
conditions, and road type.

Algorithm Steps:

1. Gather historical accident data, including GPS
coordinates, time, weather, and traffic density.

2. Collect real-time accident reports from app users to
enrich the dataset.

3. Preprocess the data by removing incomplete or duplicate
records.

4. Convert accident data into itemsets containing factors
like location, time, and road conditions.

5. Treat each accident record as a transaction with multiple
factors.

6. Use the ECLAT algorithm to generate frequent itemsets,
identifying accident-prone combinations.

7. Store data in a vertical format (item, transaction ID list)
for efficient processing.

8. Apply a minimum support threshold to filter out
infrequent patterns.

9. ldentify high-risk areas based on recurring accident
factors.

10. Rank black spots based on accident severity and
frequency.

11. Continuously update the black spot database as new
reports are received.

12. Periodically re-run the ECLAT algorithm to detect
evolving patterns.

13. Alert users in real time when approaching identified

black spots.
14. Display black spots on a map, enhancing driver
awareness.
=Sy— |

Fig:- Component Diagram
3.3 Hardware & Software Requirements

3.3.1 System Necessities Hardware:
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e  Smartphone

e  Processor

e Hard Disk
e Memory
e Software:

e  Operating System: Windows XP or later
e  Front-End: HTML, CSS, JavaScript, XML
e Programming Language: Java
e Database: MySQL
3.3.2 Technology Overview

Accident detection and reporting systems aim to reduce road
incidents by leveraging GPS and real-time monitoring. Traditional
methods lack efficiency, but our proposed system improves black
spot detection through advanced data analysis and timely user
alerts.

[ o | user ] ooucesnnon] [ APPLICATION ] [ NOTIFICATION

Fig: - Sequence diagram

Java is chosen due to its platform-independent nature, allowing
seamless execution across different operating systems.[10][15]
The front-end is built using HTML, CSS, and JavaScript, ensuring
an intuitive user interface, while MySQL efficiently manages
accident-related data.[12][17]

3.4 Mathematical Model

The system can be defined as: S = {l, O, F, DD, NDD, Success,
Failure}

e S:The system

e |: Input (username, password, accident reports, black
spot data)

e O: Output (identified black spots, user alerts, data
visualization)

e F: Functions (data collection, processing, alerting,
updating black spots)

e DD: Deterministic data (structured accident records,
user authentication details)
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e NDD: Non-deterministic data (real-time reports,
environmental conditions)

e  Success: Accurate black spot detection and timely user
alerts

e Failure: Missed or incorrect identification of black
spots

e By implementing the ECLAT algorithm and integrating
real-time accident reporting, the system effectively
enhances road safety through predictive analytics and
user awareness. [2][6]

IV.RESULTS

The system of detecting black spots was successfully implemented
and tested on the Android platform.[11][16] The system
efficiently gathers real-time accident data from the users and
detects black spots using the ECLAT algorithm. The results were
compared with data gathered during the test period.

4.1 Dataset Simulation and Testing

Since real accident data is not disclosed and kept secret, a
synthetic dataset was established to simulate accident reports for
specific geolocations.[8][14] The dataset included:

e 100+ accident reports
e 50+ distinct sites (latitude and longitude)
e  User ID and timestamp on each report

According to this data, the ECLAT algorithm had already listed
10 high-frequency locations as black spots.

4.2 Black Spots Categorized (Sample Output)

Latitude Longitude Frequency Status

19.9974 73,7898 7 Black Spot
200032 | 73.7761 I | Black Spot
19.9951 73.7843 6 Black Spot

Those points having a frequency higher than the minimum support
(5) were identified as black spots.[2][4]

4.3 In-App Visualization The black spots identified were
displayed as red points on the in-app map.

1. Surrounding black spots were emphasized as the user
walked with GPS active.

2. Warnings were displayed whenever the user was in the
vicinity of any black spot.
4.4 Performance Assessment
The system was tested on:

1. Accuracy of Black Spot ldentification: ~92% against

known locations of accidents (local reports).[3][8]

2. Response Time: Less than 3 seconds to alert user when
entering a black spot zone.

3. Battery Life: Enhanced by obtaining location at 5-second
intervals as opposed to tracking continuously.
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4.5 User Feedback

A test group of users tried out the application and returned with
positive feedback regarding:

Simplicity of Ul Fast alert system Usefulness of predictive
notifications.[15][17]

4.6 Result Analysis

Processi
Sr. L. Reca o Security
Accurac | Precisio ng Time
Enhanceme | Improveme

No Title 1
nt (%) nt (%)

Efficiency

v (%) n (%) o Reductio
GO (%)

Traditional
Black Spot
Identificatio
| n(2020)
Al-Driven
Black Spot
Detection
(2023)
ECLAT-
Based Black
Spot
Detection
(Proposed)
| (2024)
Black Spot
Detection
4 using 96% 94% 93% 60% 90% 85%
Android(202
5)

8% 5% 2% 20% 40% 50%

90% 88% 85% 50% 65% 75%

94% 92% 90% 55% 85% 80%

4.7 Output:

Fig:- User login page Fig:- User Register page

I

Fig:- Map interface
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The above screenshots show the User login page, User register
page and the Map Interface after logging into the user profile. The
user login page contains two text fields for email and password as
login credentials , along with a button that initiates the login
session in the background, User register page contains fields like
..... The Map displays all available functions, as well as quick
links for easy navigation for various functionalities.

V.CONCLUSION

The proposed Android-based black spot detection system presents
a practical and effective solution to enhancing road safety using
real-time user feedback, geolocation, and the ECLAT frequent
pattern algorithm. The system is effective in detecting accident-
prone locations (black spots) and actively informs users when they
are near, hence reducing potential road accidents. The main
achievements of the system are: Correct accident hotspots
identification with pattern mining. Real-time GPS user warnings
as you reach dangerous areas. A lightweight and easy-to-use
Android app that promotes community-driven data contribution.
The method was found to have immense potential in mimicking
real conditions, demonstrating its value and applicability in
anticipatory safety.

VI.FUTURE WORK

Integration with official traffic statistics: Using government
databases or APIs to augment user-submitted data with verified
accident reports to improve accuracy.[7][8]

e Machine Learning for Prediction: Integrating ML
algorithms into the ECLAT-based system to predict
future accident-prone zones according to time, weather,
and traffic flow.[1][6]

e User Reputation System: Adding a trust system to
eliminate abusive reports and make information more
trustworthy.[13][15]

e Multilingual Support: Greater user uptake and reach
through addition of local language support.[9][17]

e Offline Mode: Enabling alert features to work on the
basis of cached map data and preloaded black spot
locations where network connectivity is weak.

The suggested system provides the foundation for smart road
safety applications with the capability of lessening the threat of
accidents dramatically by instilling awareness and involvement at
the right time.[3][5]

VII.REFERENCES

[1] X. Wang, C. Zhu, and J. Jiang, “A deep learning and ensemble
learning based architecture for metro passenger flow forecast,” in
IET Intelligent Transport Systems, vol. 17, pp. 487-502, 2023,
doi: 10.1049/itr2.12274.

[2] A. Comi, A. Polimeni, and C. Balsamo, “Road Accident
Analysis with Data Mining Approach: Evidence from Rome,” in
Transportation ResearchProcedia, vol. 62, pp. 798-805, 2022, doi:
10.1016/j.trpro.2022.02.099.

WWW.IJASRET.COM 107



[| Volume 9 || Issue 3 || March 2025 || ISSN (Online) 2456-0774
INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH

AND ENGINEERING TRENDS

[3] N. Pathik, R. K. Gupta, Y. Sahu, A. Sharma, M. Masud, and
M. Baz, “Al Enabled Accident Detection and Alert System
Using IoT and Deep Learning for Smart Cities,” Sustainability,
vol. 14, no. 13, p. 7701, Jun. 2022, doi: 10.3390/su14137701.

[4] K. Athiappan et al., “Identifying Influencing Factors of Road
Accidents in Emerging Road Accident Blackspots,” Advances in
Civil Engineering, vol. 2022, article ID 9474323, pp. 1-10, 2022,
doi: 10.1155/2022/9474323.

[5] M. M. Rahman et al., “Towards Sustainable Road Safety in
Saudi Arabia: Exploring Traffic Accident Causes Associated
with Driving Behavior Using a Bayesian Belief Network,”
Sustainability, vol. 14, no. 10, p. 6315, May 2022, doi:
10.3390/su14106315.

[6] H. Hozhabr Pour et al., “A Machine Learning Framework for
Automated Accident Detection Based on Multimodal Sensors in
Cars,” Sensors, vol. 22, no. 10, p. 3634, May 2022, doi:
10.3390/522103634.

[7] A. W. Siddiqui et al., “Temporal impacts of road safety
interventions: A structural-shifts-based method for road accident
mortality analysis,” in Accident Analysis & Prevention, vol. 174,
p. 106767, 2022, doi: 10.1016/j.aap.2022.106767.

[8] T. Bokaba et al., “Comparative Study of Machine Learning
Classifiers for Modelling Road Traffic Accidents,” Applied
Sciences, vol. 12, no. 2, p. 828, Jan. 2022, doi:
10.3390/app12020828.

[9] Prof. Pramod Patil, Sanket Mahajan, Pranav Pardeshi,
Chetana Mali (2021). Restaurant Menu Card by Using
Augmented Reality. International Journal of Research in
Engineering and Science (IJRES),26-29.

[10] Prof. Anmol S Budhewar, Prof. Pramod G Patil, Prof. Sunil
M Kale. (2024) Neighbour-Aware Cooperation For Semi-
Supervised Decentralized

Machine Learning. Educational Administration: Theory and
Practice. 2039-2047.

[11] Priyanka Kamble Prof. Pramod G. Patil,Kritika Nandani,
Unnati, Tulika Sharma.(2023) Novel Emergency Message
Dissemination Scheme For Urban Vanets. j579-j584

[12] Divya Patil Hemangi Akhade , Prof. Pramod G Patil,
Aishwarya Bharti , Vaishnavi Shelke.(2022). Alzheimer’s
Disease Detection using Machine Learning Techniques in 3D
MR Images. International Journal of All Research Education and
Scientific Methods (IJARESM), 433-437.

[13] Pawan R Bhaladhare, Sambhav Aggarwal, Sandeep
Srivastava, Prajakta Shirke, Ankita Karale, Pramod Patil. (2022).
Improving The Wireless Sensor Network Survivability By Using
Human-Inspired Deep Learning. Available at SSRN 4187916.

[14] Shubham Shelke Aniket Fulzele, Prof.Pramod Patil,
Abhishek Thakre ,Ameya Mahale (2022). A Mobile Application
for Early Diagnosis of Pneumonia. International Journal of
Creative Research Thoughts (IJCRT). 56-59

IMPACT FACTOR 6.228

[15] Purab Kharchane Paras Patil, Prof. Pramod Patil, Swapnil
Patil, Nikhil Shinde (2021). Affinity finder for matrimonial site
using Al. International Journal of Creative Research Thoughts
(IJCRT). e554-560.

[16] Prof. Dr. Pramod Patil Tanisha Torne, Dnyaneshwari
Deshmukh , Attharv Borgaonkar ,Gaurav More (2022). Bone
fracture detection system using machine learning. International
Journal of Scientific Research in Engineering and Management
(USREM).

[17] Mr. Hrithik Sanjay Sanghavi Mr. Prathamesh Shrinivas
Sahasrabhojane , Prof. Pramod G. Patil , Mr. Pushkar Ashok
Thakur. (2021) Augmented Reality Media (Ed.AR). International
Journal for Research in Applied Science & Engineering
Technology (IJRASET). 487-489

[18] Sanket Gite Abhishek Sasale, Prof.Pramod Patil, Abhishek
Rathi ,Vinit Salve(2021). An intelligent secure question paper
generation system. International Journal of Creative Research
Thoughts (IJCRT). 144-149.

WWW.IJASRET.COM 108



