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Abstract: : Every day, the number of traffic accidents rises as the automobile population increases. According
to a survey by the World Health Organization, 1.3 million people die and 50 million are wounded annually
around the globe. Most people die because they don’t get medical help at the scene of an accident or because
it takes too long for rescuers to get there. The time after an accident can be optimally used to make a difference
between a life saved and life lost, if recovery actions are able to take place in time. However, routing problems
and traffic congestion is one of the major factors hampering speedy assistance. By identifying sites where the
possibility of accidents is higher and the closest spot for ambulance placement, the response time can be
greatly reduced. In order to operate efficiently as well as effectively ambulances should be deployed in areas
where there is maximum demand and the ambulance should be able to reach the victim within a drive time of
five minutes. This project suggests a specific way to shorten the time it takes for an ambulance to arrive at the
scene of a road accident. To achieve this, the project aims to revolutionize emergency response strategies by
proposing a novel unsupervised generative clustering approach employing VaDE. Additionally, this proposed
system includes real-time alerts to both hospitals and traffic departments, facilitating route clearance for
expedited ambulance travel. Unlike traditional clustering methods, VaDE is a 4-step data generation process
that uses deep neural networks and a Gaussian Mixture Model to optimize ambulance positioning strategies.
By having an ambulance on site or in close proximity to the spots venue, the response time can be significantly
reduced and thereby save precious lives.

Index Terms — Variational Deep Embedding(VVaDE), Ambulance Positioning, Real Time Alert

I. INTRODUCTION

The project's focus is on optimizing ambulance deployment through the use of advanced VaDE-based
clustering algorithms and real time alert to respective persons which helps in saving a life. The geographical
coverage is specifically targeted at national highways, acknowledging their significance in transportation and
the need for efficient emergency services in these areas. This project involves a thorough analysis of historical
accident data and real-time information to strategically position ambulances, ensuring a more efficient and
timely response to incidents and it is the implementation of a robust real-time alert system. This system
facilitates immediate communication with hospitals and traffic departments, streamlining the process of route
clearance for ambulances. The integration with the National Highways Authority of India (NHALI) department
is central to the project, providing a user-friendly interface for administrators to manage various elements of
emergency response, including ambulances, ambulance drivers, traffic departments, hospitals, and emergency
alerts. The project emphasizes data-driven decision-making by utilizing historical accident data and real-time
information. This approach enhances the precision of ambulance positioning and contributes to more effective
[JCRT2404780 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g797



http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882
emergency response strategies also includes continually optimizing ambulance positioning based on evolving
incident patterns and demand, ensuring a proactive response to emerging situations. Predictive analytics using
VVaDE models play a vital role in the project, enabling the system to predict the optimal ambulance for a given
incident location. This predictive capability enhances the precision and efficiency of emergency responses.
The development of an ambulance positioning simulator provides real-time visualization of optimized
ambulance positions on digital maps. the primary objective is to save lives by transforming the current
emergency response paradigm, making it more responsive, efficient, and adaptive to real-time challenges.

Il. LITERATURE SURVEY

Dhyani Dhaval Desai, Joyeeta Dey [1] proposed a system called Optimal Ambulance Positioning for Road
Accidents With Deep Embedded Clustering, that address the challenge of reducing response time and
improving emergency medical services for road accidents by predicting optimal ambulance positioning.
Asanka G. Perera [2] proposed a system called Road Severity Distance Calculation Technique Using Deep
Learning Predictions in 3-D Space, which used Neural network detector to establish a distance vs pixel model
for road severity distance calculation. Mubariz Manzoor [3] proposed a system called RFCNN: Traffic
Accident Severity Prediction Based on Decision Level Fusion of Machine and Deep Learning Model,
Significant factors strongly correlated with accident severity, including distance, temperature, wind Chill,
humidity, visibility, and wind direction, are identified using Random Forest. Monagi H. Alkinani [4] proposed
a system called Detecting Human Driver Inattentive and Aggressive Driving Behavior Using Deep Learning:
Recent Advances, Requirements, and Open Challenges, which Capturing and analyzing complex temporal
features of driving behaviors through neural network techniques. Yi Qu, Zhengkui Lin [5] proposed a system
called Feature Recognition of Urban Road Traffic Accidents Based on GA-XGBoost in the Context of Big
Data, where the XGBoost model is employed to classify traffic accidents into different categories minor
accidents, general accidents, major accidents, and serious accidents.

1. METHODOLOGY

Model Architecture
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Figure 1: Architecture design of the model
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System Description

User Interface

Web-based interfaces for NHAI administrators, control center operators, and ambulance drivers. Dashboard
for administrators to manage system settings and view analytics. Real-time map view for control center
operators to monitor ambulance positions and incidents. Mobile app interface for ambulance drivers to receive
alerts and navigate to incident locations.

Ambulance Positioning Model

1. Data Collection Module: The Data Collection Module serves as the foundation, capturing real-time and
historical data related to accident occurrences, traffic patterns, and geographic information. By integrating
with accident databases and traffic monitoring systems, the module ensures a continuous influx of data,
facilitating accurate and up-to-date analysis for the Ambulance Positioning System.

2. Data Pre-processing: The Data Pre-processing Module plays a crucial role in refining raw data for
compatibility with the VaDE algorithm. Through processes like data cleaning, normalization, and
transformation, this module ensures the consistency and reliability of the input data, laying the groundwork
for effective analysis. For example, if the dataset contains entries with incomplete information about accident
severity or location, the algorithm addresses these issues to create a robust input.

3. VaDE-Based Clustering: At the core of the system, the VaDE-Based Clustering Module implements
Variational Deep Embedding (VaDE) for unsupervised generative clustering. Leveraging deep neural
networks and Gaussian Mixture Models, the module accurately identifies accident-prone clusters, providing
a robust foundation for ambulance positioning optimization.

Ambulance Placement Strategy

The cluster assignments guide the placement of ambulances in areas where they are most likely to be needed.
Ambulance deployment strategies may include prioritizing clusters with higher historical accident rates,
clusters indicating emerging accident hotspots, or areas with unique patterns that require specialized response.
This strategic placement aims to minimize response times and maximize the efficiency of emergency services.
Dynamic Ambulance Deployment

This dynamic approach allows the system to adapt to changing conditions, refining its deployment strategy in
real-time. Ultimately, the module significantly enhances emergency response capabilities, minimizing
response times and ensuring timely assistance, especially in critical situations. The dynamic nature of this
deployment system represents a advancement in ambulance positioning, aligning resources with real-time
demand and saving crucial time in emergency scenarios.

Ambulance Positioning Simulator

The visualization component extends to the real-time display of optimized ambulance positions on digital
maps. Through dynamic route planning and analysis, the simulator calculates the most efficient routes,
considering live traffic conditions. This feature not only aids in minimizing travel time but also ensures prompt
and effective responses to emergency situations. By incorporating GIS data into the simulation process, the
module contributes to the precision of ambulance positioning strategies, ultimately improving the efficiency
and effectiveness of emergency response planning.

Ambulance Prediction

The Ambulance Prediction System to optimize ambulance dispatch using a pre-trained Ambulance
Deployment Model based on Variational Deep Embedding (VaDE). This system aims to dynamically predict
the most suitable ambulance for a given incident, enhancing the precision and efficiency of emergency
response.

1. Input Data: The system relies on accident incidents with associated locations as input data. Key features,
including accident severity, type, time, and geographic coordinates, form the foundation for predicting the
optimal ambulance dispatch.

2. Predict Suitable Ambulance: The system leverages a pre-trained VaDE model to predict the specific
ambulance to dispatch. VVaDE, pre-trained on historical accident data, utilizes deep neural networks and a
Gaussian Mixture Model to generate latent embedding’s, informing the system about the most suitable
ambulance for the incident.

3. Visualization on Map: The system visually represents predicted ambulance dispatch locations on a digital
map. An interactive map displays real-time accident incidents alongside predicted ambulance dispatch
locations, with color-coded markers denoting incident severity and priority levels.
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Real Time Alert

The system facilitates real-time alerts to the dispatched ambulance and relevant authorities based on
predictions. An automated alert system is triggered by predicted incidents, ensuring timely communication of
optimal ambulance dispatch locations to the dispatched vehicle and emergency services. The system also
coordinates with traffic authorities for route clearance.

1. Traffic Department Alert: The Traffic Department Alert Module focuses on notifying traffic departments
promptly. By employing communication channels directly linked to traffic management systems, this module
provides real-time incident information, enabling traffic departments to implement necessary route
adjustments and clear the path for ambulances.

2. Hospital Notification: The Hospital Notification Module plays a crucial role in alerting medical facilities
about incoming emergencies. By establishing direct communication links with hospital networks, this module
triggers immediate notifications, equipping hospitals to prepare for incoming patients and allocate resources
efficiently.

3. Intelligent Routing Suggestions: Enhancing ambulance travel efficiency, the Intelligent Routing
Suggestions module integrates with navigation and traffic management systems. By considering real-time
traffic conditions and incident severity, this module suggests the most efficient routes for ambulances.

IV. EXISTING SYSTEM

K-Means clustering is a centroid-based clustering algorithm that partitions data into k clusters based on
similarity. It works by iteratively assigning data points to the nearest centroid and updating the centroid's
position. While effective for spherical clusters, it may struggle with irregularly shaped clusters and is sensitive
to initial centroid placement.

Hierarchical clustering creates a tree-like structure of clusters, where the leaf nodes represent individual
data points and internal nodes represent clusters. While providing a visual hierarchy, it can be computationally
expensive for large datasets, and the choice of linkage method influences the results.

DBSCAN (Density-Based Spatial Clustering of Applications with Noise), identifies clusters based on
dense regions, connecting data points within a specified density threshold. It's effective in detecting clusters
of varying shapes and sizes but may struggle with varying densities and requires careful parameter tuning.
OPTICS (Ordering Points to Identify the Clustering Structure), identifies clusters based on density but
provides more flexibility in defining cluster shapes and sizes. It creates a reachability plot that helps visualize
the clustering structure. However, like DBSCAN, it requires careful parameter selection.

Agglomerative Clustering is a hierarchical method that starts with individual data points and iteratively
merges clusters. It builds a tree structure of clusters, but it can be computationally intensive, especially for
large datasets.

Fuzzy C-Means Clustering allows data points to belong to multiple clusters with varying degrees of
membership. It assigns membership values to each data point, indicating the degree of association with each
cluster. It is suitable for scenarios where data points may have ambiguous cluster assignments.

V. PROPOSED SYSTEM

VaDE-Based Clustering Module forms the foundation of the system, utilizing Variational Deep Embedding
(\VVaDE) for unsupervised generative clustering. This sophisticated module integrates deep neural networks and
Gaussian Mixture Models to accurately identify accident-prone clusters, providing a robust basis for optimizing
ambulance positioning. In the encoding stage, pre-processed data undergoes transformation into latent
representations using deep neural networks.
The Dynamic Ambulance Deployment Module is designed to strategically deploy ambulances based on real-
time demand and predictive insights. Targeting a critical five-minute drive time, this module adapts to changing
conditions, continuously optimizing ambulance positions for dynamic emergency response. It aims to ensure
timely assistance in critical situations.
The Ambulance Positioning Simulator, Integrating Geographic Information System (GIS) provides
enhanced visualization. This module offers a real-time display of optimized ambulance positions on digital
maps, facilitating dynamic route planning considering live traffic conditions. The simulator enhances
situational awareness for prompt and effective emergency responses.
The Ambulance Prediction System utilizes a pre-trained Ambulance Deployment Model based on VaDE.
This dynamic system predicts the optimal ambulance for a given incident, considering details such as accident
severity and geographic coordinates. Predicted ambulance dispatch locations are visualized on digital maps,
providing valuable insights for situational awareness.
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Real-time Alert System Module Incorporating a robust Real-time Alert System, the proposed system enables
instantaneous communication during emergencies. This module promptly notifies traffic departments,
providing real-time incident information for immediate route adjustments and Alerts medical facilities about
incoming emergencies, enabling timely preparations for patient care. Integrates with navigation and traffic
management systems, suggesting efficient ambulance travel routes based on real-time conditions.
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Figure 6: Ambulance positioning
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I Location

Figure 11: Ambulance in nearby location is predicted and real time alert is sent to hospital, traffic police
and ambulance driver

VIl. CONCLUSION

In conclusion, the escalating number of traffic accidents worldwide underscores the urgent need for innovative
solutions to improve emergency response times and save lives. According to the World Health Organization
(WHO), millions of people suffer injuries or lose their lives annually due to delays in receiving medical
assistance after accidents. This project proposes a ground-breaking approach to address this issue by
leveraging advanced technology and real-time data analysis. The use of Variational Deep Embedding (VaDE)
in conjunction with unsupervised generative clustering offers a novel method for optimizing ambulance
positioning strategies. By identifying high-risk areas and determining the closest suitable locations for
ambulance deployment, this system aims to significantly reduce response times, potentially making the
difference between life and death for accident victims. Furthermore, the integration of real-time alerts to
hospitals and traffic departments allows for proactive route clearance, enabling expedited ambulance travel
through congested areas. Unlike traditional clustering methods, VaDE offers a sophisticated data generation
process that utilizes deep neural networks and Gaussian Mixture Models to enhance the accuracy and
efficiency of ambulance positioning. Ultimately, by ensuring that ambulances are strategically located to meet
maximum demand and can reach accident scenes within a five-minute drive time, this project has the potential
to revolutionize emergency response strategies and save countless lives. By prioritizing the efficient
deployment of emergency resources and leveraging cutting-edge technology, we can maximize the
effectiveness of our response to road accidents and mitigate the devastating consequences of delayed medical
assistance.
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