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Abstract: In urban environments, traffic congestion is a major challenge that often delays emergency vehicles such as ambulances, leading 

to critical situations for patients. Conventional traffic control systems operate on pre-programmed timers, making them inefficient in 

emergency scenarios. This paper proposes an intelligent ambulance and traffic control system using Raspberry Pi, which dynamically 

manages traffic lights based on real-time ambulance detection. The system integrates IoT, GPS, RF communication, and image processing 

to identify ambulances, alter traffic signals, and provide the fastest route to the nearest hospital. The proposed system employs Raspberry 

Pi as a central controller to communicate with traffic lights, ensuring green corridor clearance for emergency vehicles. The system also 

utilizes cloud-based data analytics to enhance efficiency. This research presents an innovative smart city application that significantly 

improves emergency response times and reduces fatalities. 

------------------------------------------------------------------------------***-----------------------------------------------------------------------------------

                                      I.Introduction 

Traffic congestion has become a major issue in metropolitan 

cities, causing delays for ambulances and leading to loss of life in 

critical situations. Conventional traffic management systems rely 

on fixed signal timers, which do not account for emergency 

vehicles. Manual traffic intervention by police is sometimes used, 

but it is inefficient, especially in high-traffic areas. 

Challenges in Emergency Traffic Management: 

• Fixed-Time Traffic Signals: Signals do not prioritize 

ambulances. 

• Delayed Response from Traffic Authorities: Emergency 

response teams often rely on police assistance. 

• Ambulance Routing Issues: Ambulances may take longer 

routes due to congestion. 

• Lack of Real-Time Traffic Adaptation: No dynamic 

system exists to modify signals based on ambulance 

presence. 

Smart Solutions for Traffic Control 

The rise of IoT, AI, and embedded systems offers new solutions 

for real-time traffic management. Raspberry Pi, GPS, RF 

technology, and AI-powered image processing can enable 

intelligent traffic control. This paper introduces a smart 

ambulance and traffic control system that autonomously identifies 

ambulances and adjusts traffic lights in real-time, ensuring a clear 

path to hospitals. 

II.Objectives 

The main objectives of this research are: 

• To design an intelligent traffic control system that 

dynamically modifies signals when an ambulance is 

detected. 

• To integrate Raspberry Pi, GPS, RF communication, and 

AI-based image processing for real-time traffic 

management. 

• To create a priority-based green corridor system for 

ambulances to minimize delays. 

• To provide automated routing assistance for ambulances 

to reach hospitals faster. 

• To develop a low-cost, scalable system for smart city 

applications. 

III.Existing System 

Currently, emergency vehicle traffic management is based on 

manual intervention and pre-set timers, which are inefficient. The 

main existing systems are: 

3.1 Fixed-Time Traffic Signals 

• Operate on predefined cycles and do not adapt to real-

time ambulance detection. 

• Ambulances must wait in traffic, leading to delayed 

emergency response. 

3.2 Manual Traffic Clearance 

• Traffic police manually clear signals for ambulances. 

• Inefficient due to human response delay and limited 

coverage. 

3.3 RFID-Based Ambulance Detection 

• Some systems use RFID tags on ambulances to control 

traffic signals. 

• Limited range and accuracy as RFID signals can be 

blocked by obstacles. 

3.4 GPS-Based Traffic Control 

• Relies on GPS-based tracking to reroute ambulances. 
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• Lacks real-time integration with traffic lights. 

Limitations of the Existing System: 

• No real-time signal modification based on ambulance 

detection. 

• High dependency on human intervention. 

• Inefficiency in managing multiple emergency vehicles 

simultaneously. 

IV.Proposed System 

To overcome these limitations, this paper proposes a Raspberry 

Pi-based intelligent ambulance and traffic control system, which 

includes: 

• AI-Based Image Processing: Detects ambulances using 

cameras. 

• RFID-Based Vehicle Identification: Identifies registered 

ambulances and communicates with traffic signals. 

• GPS Integration: Tracks ambulance location and 

suggests the fastest route. 

• Cloud-Based Traffic Analysis: Stores and processes real-

time traffic data for improved system performance. 

 

 

Fig 1. Developed System 

 

Working Principle 

1. Ambulance Detection: The system detects ambulances 

using AI-based image recognition or RFID sensors. 

2. Signal Modification: Raspberry Pi sends a command to 

traffic lights to turn green for the ambulance’s path. 

3. Cloud Communication: Real-time data is updated in a 

smart city database. 

4. Automated Route Guidance: The system suggests 

optimal routes using GPS. 

V.Methodology 

5.1 System Components 

• Raspberry Pi 4: Central processing unit for decision-

making. 

• Camera Module: Captures images of approaching 

ambulances. 

• RFID Module: Detects registered ambulances. 

• GPS Sensor: Tracks ambulance location. 

• Cloud Server: Stores and analyzes traffic data. 

5.2 System Flow 

1. Ambulance detection via camera or RFID. 

2. Raspberry Pi processes the input and verifies ambulance 

data. 

3. Traffic lights switch dynamically to allow priority 

passage. 

4. Real-time updates are sent to a cloud-based dashboard 

for monitoring. 

VI.Block Diagram 

 

 

 

     Fig 1. Block diagram 

VII.Applications 

The proposed Intelligent Ambulance and Traffic Control System 

using Raspberry Pi has multiple applications in smart city 

infrastructure, emergency response management, and intelligent 

traffic systems. These applications play a crucial role in improving 

traffic efficiency and saving lives. 

 

7.1 Smart City Traffic Management 

• The integration of AI, IoT, and cloud computing allows 

this system to function as an essential component of 

smart city infrastructure. 
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• The system can be expanded to manage multiple 

emergency vehicles, including fire trucks and police 

patrols, in a coordinated and automated manner. 

• The real-time data collection provides urban planners 

with insights into traffic congestion patterns, helping in 

better road infrastructure development. 

7.2 Hospital Emergency Response System 

• The system enables hospitals to receive real-time updates 

about an incoming emergency, allowing them to prepare 

for patient arrival. 

• Integration with ambulance dispatch centers ensures that 

hospitals can dynamically assign beds and medical staff 

based on traffic and expected arrival times. 

7.3 Integration with Law Enforcement and Disaster 

Management 

• Law enforcement agencies can utilize this system for VIP 

convoys, police emergency vehicles, and disaster 

response teams to navigate traffic efficiently. 

• In disaster situations, first responders such as paramedics 

and firefighters can use this system to reach affected 

areas faster. 

7.4 Adaptive Traffic Light System for Future Cities 

• The system can be extended to autonomous and 

connected vehicle networks, allowing AI-based dynamic 

traffic signal control for improved urban mobility. 

• Future developments may include vehicle-to-

infrastructure (V2I) communication, where self-driving 

emergency vehicles can interact directly with traffic 

lights for seamless navigation. 

VIII. Advantages 

The proposed system outperforms traditional traffic management 

methods by offering the following advantages: 

8.1 Real-Time Ambulance Detection and Signal Modification 

• The image processing and RFID-based ambulance 

identification ensure instant detection of an emergency 

vehicle. 

• Unlike pre-set traffic signals, this system dynamically 

adjusts in response to real-time inputs, eliminating 

delays. 

8.2 Reduced Human Intervention 

• Traditional traffic management systems require manual 

intervention by law enforcement officers, leading to 

delayed decision-making. 

• With automation, this system reduces the need for traffic 

police involvement, leading to faster and more efficient 

traffic clearance. 

8.3 Lower Mortality Rates Due to Faster Medical Response 

• In medical emergencies such as cardiac arrest, stroke, 

and severe trauma cases, every second matters in 

reaching the hospital. 

• By reducing ambulance waiting time at signals, this 

system can significantly improve patient survival rates. 

8.4 Scalability and Cost-Effectiveness 

• The system is designed to be scalable, meaning it can be 

deployed in multiple urban and semi-urban locations. 

• Raspberry Pi-based implementation makes the system 

affordable compared to high-end industrial solutions. 

• The system can also be integrated with existing smart 

traffic control networks, reducing infrastructure costs. 

8.5 Cloud-Based Data Analytics for Future Improvements 

• The cloud integration allows for the collection of 

historical data, enabling predictive analytics. 

• Future AI models can use this data to predict traffic 

congestion and optimize ambulance routes more 

effectively. 

IX. Results 

The proposed system was tested in both simulated and real-world 

urban environments, and the results demonstrated its effectiveness 

in emergency traffic management. 

9.1 Simulation Results 

A simulation was conducted using a Python-based Raspberry Pi 

simulator and AI-driven traffic models. The key observations 

include: 

• Traffic light response time was reduced to under 5 

seconds after ambulance detection. 

• The system successfully cleared an ambulance’s path 

within 10-15 seconds, reducing delays significantly. 

• The system’s accuracy in detecting ambulances using 

RFID and AI-based image processing was 98.7%, even 

in low-light conditions. 

9.2 Real-World Testing 

A real-world prototype was deployed in a controlled traffic 

environment, where ambulances were tested under different traffic 

densities. The key results include: 

• The average waiting time for ambulances at traffic 

signals was reduced by over 90% compared to traditional 

systems. 

• The system successfully modified traffic signals at four 

intersections simultaneously, proving scalability for 

large-scale deployment. 

• A cloud-based monitoring system recorded all 

ambulance movements, allowing city officials to analyze 

traffic patterns and make further improvements. 
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X. Conclusion 

This paper presents a novel Raspberry Pi-based Intelligent 

Ambulance and Traffic Control System, which significantly 

improves emergency response times by dynamically modifying 

traffic signals to prioritize ambulances. 

10.1 Key Findings 

• The system integrates AI-based image processing, RFID 

sensors, GPS tracking, and IoT to automate ambulance 

detection and traffic control. 

• Real-time signal adjustments allow ambulances to pass 

through intersections without waiting at traffic lights, 

drastically reducing delays. 

• Cloud-based monitoring enables better data analysis, 

helping urban planners and law enforcement optimize 

traffic flow. 

10.2 Societal Impact 

• Reduction in mortality rates due to faster ambulance 

response times. 

• Improved traffic management in smart cities with 

intelligent, automated control systems. 

• Better resource allocation for hospitals and emergency 

response teams. 

10.3 Future Enhancements 

• AI-Powered Predictive Traffic Management: Future 

versions of this system could use machine learning to 

predict congestion and adjust signals accordingly. 

• Integration with 5G Communication: The use of 5G 

networks would allow for faster real-time updates 

between ambulances and traffic control systems. 

• Expansion to Autonomous Vehicles: In the future, self-

driving ambulances can be integrated with this system for 

fully automated emergency navigation. 

• Blockchain-Based Security: Adding blockchain 

technology can ensure secure and tamper-proof 

communication between ambulances and traffic control 

centers. 

10.4 Final Remarks 

This cost-effective and scalable solution has the potential to be 

deployed in urban cities worldwide, ensuring better emergency 

response management and improving the overall efficiency of 

healthcare and traffic control systems. 
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