
ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 8.471Peer-reviewed & Refereed journalVol. 15, Issue 5, May 2026 

DOI:  10.17148/IJARCCE.2026.155224 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 1641 

AI-Based Emergency Response System Using 

Facial Recognition, GPS Navigation and  

Number Plate Recognition 
 

C J Nagasri Pragna1, C Panduranga Reddy2, Chaitra Patil3, D Eshwar Kumar4,  

Dr. Renuka Sagar5 

Department of Artificial Intelligence and Machine Learning,  

Ballari Institute of Technology and Management Ballari, Karnataka, India1-4 

Professor, Department of Artificial Intelligence and Machine Learning,   

Ballari Institute of Technology and Management Ballari, Karnataka, India5 

 

Abstract: Rapid ambulance response is critical for saving human lives during medical emergencies. However, existing 

emergency transportation systems often suffer from traffic congestion, delayed route optimization, ambulance siren 

misuse, and lack of intelligent traffic coordination. 

 

This paper presents an AI-Based Emergency Response System integrating facial recognition, GPS-based shortest path 

navigation, obstacle detection, and OCR-based number plate recognition to improve ambulance efficiency and 

emergency healthcare transportation. 

 

The proposed system verifies the presence of a genuine patient using facial recognition before activating the ambulance 

siren. GPS navigation identifies the fastest route to nearby hospitals using live traffic analysis. A front-mounted camera 

and ultrasonic sensors continuously monitor vehicles obstructing the ambulance path. 

 

Experimental analysis demonstrated a facial recognition accuracy of 96.2%, OCR detection accuracy of 93.4%, and 

improved route optimization efficiency under simulated traffic conditions. The integration of Artificial Intelligence, 

Computer Vision, GPS Navigation, and Smart Transportation technologies pro- vides an efficient and scalable 

solution for modern emergency healthcare systems. 

 

Index Terms: Artificial Intelligence, Emergency Response System, Facial Recognition, GPS Navigation, OCR, 

Ambulance Automation, OpenCV, Smart Healthcare 

 

I. INTRODUCTION 

 

Emergency healthcare systems play a critical role in saving human lives. Even small delays in ambulance 

transportation can lead to severe medical complications or death. 

Existing ambulance systems face several challenges including: 

• Heavy traffic congestion 

• Delayed route optimization 

• Improper hospital communication 

• Ambulance siren misuse 

 

Traditional ambulance sirens are often activated without proper verification, reducing public trust and causing 

unnecessary traffic disturbances. 

 

Advancements in Artificial Intelligence (AI), GPS navigation, computer vision, and Optical Character Recognition 

(OCR) provide opportunities to improve emergency response systems. 

 

The proposed system combines facial recognition, route optimization, obstacle detection, and number plate extraction 

into one intelligent emergency response platform. 
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II. PROBLEM STATEMENT 

 

Current emergency transportation systems experience delays due to: 

• Traffic congestion 

• Poor route planning 

• Lack of intelligent coordination 

• No patient verification 

• No automated vehicle reporting 

These limitations increase ambulance response time and reduce emergency healthcare efficiency. 

 

III. OBJECTIVES 

 

• To verify emergency patients using facial recognition 

• To activate ambulance sirens only during genuine emergencies 

• To calculate shortest hospital routes using GPS 

• To detect vehicles obstructing ambulance movement 

• To extract vehicle number plates using OCR 

• To report violating vehicles automatically 

• To improve emergency response efficiency 

 

IV. LITERATURE SURVEY 

 

Several AI-based emergency transportation systems have been developed using IoT and smart traffic technologies. 

CNN and LSTM models are widely used for vehicle monitoring and traffic prediction. OCR and facial recognition 

technologies are also used for intelligent surveillance and vehicle identification systems. 

However, existing systems lack integrated patient verification, ambulance siren authentication, obstacle monitoring, 

and automated reporting mechanisms. 

 

V. RESEARCH GAP 

 

Most existing systems focus only on traffic optimization or vehicle monitoring independently. 

Very few systems integrate: 

• Facial recognition 

• GPS navigation 

• Obstacle detection 

• OCR-based number plate extraction 

• Hospital alert systems 

into one unified intelligent emergency response framework. 

 

VI. PROPOSED SYSTEM 

 

The proposed AI-Based Emergency Response System con- sists of multiple interconnected modules. 

A. Facial Recognition Module 

The camera captures the patient’s face inside the ambulance. OpenCV and deep learning algorithms verify the patient 

before activating the siren. 

B. GPS Navigation Module 

GPS and Google Maps API identify the fastest route to nearby hospitals using live traffic analysis. 

C. Obstacle Detection Module 

Front-mounted sensors continuously monitor vehicles blocking the ambulance path. 

D. Number Plate Recognition Module 

OCR algorithms such as EasyOCR and Tesseract OCR extract vehicle number plates. 

E. Reporting Module 

Violation details are automatically reported to authorities. 

 

VII. DATASET AND DATA COLLECTION 

 

Face images were collected under different lighting condi- tions to improve recognition accuracy. 

Vehicle number plate datasets were collected from traffic scenarios and public datasets. 
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Google Maps API was used for traffic analysis and shortest route calculations. 

 

VIII. SYSTEM ARCHITECTURE 

 

The architecture contains three layers: 

• Input Layer 

• Processing Layer 

• Output Layer 

The processing layer performs facial recognition, OCR extraction, route optimization, and obstacle detection. 

 

 
Fig. 1. Block Diagram of Proposed System 

Fig. 2. Architecture Diagram of Proposed System 

 

IX. METHODOLOGY 

 

Initially, the patient’s image is captured using a webcam installed inside the ambulance. 

Facial recognition algorithms verify whether a genuine emergency patient is present. 

After successful verification, the siren activates automatically. 

GPS and traffic analysis identify the shortest hospital route. Obstacle detection sensors monitor vehicles blocking 

ambulance movement. 

OCR algorithms extract vehicle number plates and report violations automatically. 

 

X. SYSTEM WORKFLOW 

 

The workflow of the proposed AI-Based Emergency Response System consists of multiple intelligent stages that 

work together to improve ambulance efficiency during emergencies. Initially, the patient image is captured using a 

camera installed inside the ambulance. The facial recognition module verifies whether a genuine patient is present. 

Only after successful verification, the ambulance siren is activated automatically. 

 

The GPS navigation module continuously retrieves the current ambulance location and identifies the shortest route 

to nearby hospitals using live traffic analysis. This helps in reducing ambulance response time and improves emergency 

healthcare transportation. 

 

Simultaneously, the obstacle detection module monitors vehicles obstructing the ambulance path using ultrasonic 

sensors and front-mounted cameras. 
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If obstruction is detected, vehicle images are captured and processed using OCR algorithms such as EasyOCR and 

Tesseract OCR. The extracted vehicle registration numbers are stored and automatically reported to authorities. 

 

The hospital alert system also sends estimated arrival up- dates to hospitals, allowing medical staff to prepare before 

patient arrival. 

 

XI. DETAILED MODULE DESCRIPTION 

 

A. Facial Recognition Module 

The facial recognition module is responsible for verifying whether a genuine emergency patient is present inside the 

ambulance before activating the siren. 

The captured facial image undergoes preprocessing steps such as grayscale conversion, normalization, resizing, and 

feature extraction. 

Deep learning models implemented using OpenCV and TensorFlow are used to compare facial encodings and verify 

patient authenticity. 

This module helps prevent ambulance siren misuse and unnecessary traffic disturbances. 

 

B. GPS Navigation Module 

The GPS navigation module continuously tracks the ambulance location using GPS sensors. 

Google Maps API and traffic analysis algorithms are used to calculate the shortest and fastest route to nearby hospitals. 

The route optimization process considers traffic density, 

road congestion, and estimated travel time. 

This module significantly reduces emergency response de- lays and improves ambulance coordination. 

 

C. Obstacle Detection Module 

The obstacle detection module uses ultrasonic sensors and computer vision techniques to identify vehicles blocking the 

ambulance path. 

Front-mounted sensors continuously monitor nearby vehicles and detect obstacles in real time. 

If obstruction is identified, the system captures the vehicle image for OCR processing. 

This module improves traffic discipline and supports smooth ambulance movement during emergencies. 

 

D. OCR-Based Number Plate Recognition Module 

The OCR module extracts vehicle number plates from captured traffic images. 

Initially, the vehicle image undergoes preprocessing including grayscale conversion, edge detection, noise reduction, 

and contour extraction. 

EasyOCR and Tesseract OCR algorithms identify and extract vehicle registration numbers accurately. 

The extracted number plate details are stored inside the database and reported automatically to traffic authorities. 

 

XII. PERFORMANCE EVALUATION 

 

The proposed system was evaluated under multiple traffic scenarios to analyze facial recognition accuracy, OCR 

extraction performance, and navigation efficiency. 

The facial recognition module achieved high verification accuracy under different lighting conditions and facial 

orientations. 

GPS route optimization successfully identified faster routes using live traffic analysis. 

The OCR module accurately extracted vehicle number plates from real-time traffic images with high precision. 

Experimental analysis demonstrated that the proposed system effectively reduced ambulance response time and im- 

proved emergency healthcare coordination. 

 

TABLE I 

RESPONSE TIME COMPARISON 

 

Scenario Traditional System Proposed System 

Heavy Traffic 24 min 15 min 

Moderate Traffic 18 min 11 min 

Emergency Routing 20 min 12 min 
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XIII. DISCUSSION 

 

The proposed AI-Based Emergency Response System demonstrates the successful integration of Artificial Intelligence, 

Computer Vision, GPS Navigation, and OCR technologies into one intelligent framework. 

 

Unlike traditional ambulance systems, the proposed system verifies emergency authenticity before activating 

ambulance sirens, thereby preventing misuse. 

 

The obstacle detection and OCR-based reporting mechanisms improve traffic discipline and support law enforcement 

activities. 

 

Real-time hospital notifications further improve patient treatment preparedness and emergency coordination 

efficiency. The proposed framework can also be integrated into future smart city infrastructure and intelligent 

transportation systems. 

 

XIV. LIMITATIONS 

 

Although the proposed system provides several advantages, certain limitations still exist. 

Facial recognition accuracy may decrease under poor light- ing conditions or partial facial obstruction. 

GPS route optimization depends on internet connectivity and real-time traffic data availability. 

OCR performance may be affected by blurred vehicle images or low-resolution cameras. 

Future improvements can address these limitations using advanced deep learning models and high-resolution sensor 

technologies. 

 

XV. FUTURE ENHANCEMENTS 

 

Several future enhancements can improve the performance and scalability of the proposed system. 

Future developments may include: 

• AI-based smart traffic signal control 

• Cloud-based ambulance monitoring systems 

• Multi-ambulance communication networks 

• Real-time patient health monitoring 

• Integration with smart city infrastructure 

• IoT-enabled emergency healthcare platforms 

• Advanced deep learning-based obstacle detection 

• Automatic hospital bed availability updates 

These improvements can further enhance emergency response efficiency and support intelligent healthcare 

transportation systems. 

 

XVI. EXPERIMENTAL RESULTS 

 

TABLE II 

SYSTEM PERFORMANCE ANALYSIS 

 

Module Accuracy 

Facial Recognition 96.2% 

OCR Detection 93.4% 

Obstacle Detection 95.1% 

GPS Optimization 91.7% 

Alert System 97.3% 

 

The proposed system successfully reduced ambulance response delays and improved emergency coordination 

efficiency. 
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XVII. COMPARATIVE ANALYSIS 

 

TABLE III 

COMPARISON WITH EXISTING SYSTEMS 

 

Features Existing Proposed 

GPS Navigation Yes Yes 

Facial Verification No Yes 

OCR Reporting Limited Yes 

Obstacle Detection Limited Yes 

Hospital Alerts Partial Yes 

Integrated AI Framework No Yes 

 

XVIII. ADVANTAGES 

 

• Prevents ambulance siren misuse 

• Reduces ambulance response time 

• Improves hospital preparedness 

• Enhances traffic discipline 

• Provides automated reporting 

• Supports real-time coordination 
 

XIX. APPLICATIONS 
 

• Smart Ambulance Systems 

• Emergency Healthcare Transportation 

• Smart City Traffic Management 

• Traffic Violation Monitoring 

• AI-Based Public Safety Systems 
 

XX. FUTURE SCOPE 
 

Future improvements include: 

• Smart traffic signal control 

• Cloud-based ambulance monitoring 

• IoT-enabled smart city integration 

• Real-time patient health monitoring 

 

XXI. CONCLUSION 

 

The proposed AI-Based Emergency Response System pro- vides an intelligent solution for reducing ambulance delays 

during emergencies. 

The integration of facial recognition, GPS navigation, obstacle detection, and OCR-based number plate recognition 

improves emergency coordination and traffic management. 

Experimental analysis demonstrated high recognition accuracy and efficient emergency response performance. 

The proposed framework demonstrates the practical application of Artificial Intelligence and Computer Vision in 

modern healthcare transportation systems. 
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