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Abstract: This project presents a cost-effective autonomous robot equipped for both firefighting and restaurant service, 

utilizing AI, ML, and camera integration. The robot's firefighting function detects and extinguishes fire through advanced 

sensors and a DC pump. In restaurant mode, it autonomously navigates, avoids obstacles, recognizes tables, and delivers 

orders, with data stored in a cloud database. AI and ML algorithms allow continuous learning, improving both fire 

response and service efficiency. This versatile robot enhances safety and operational efficiency by reducing human 

intervention across critical applications.  
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I.INTRODUCTION 

 

SAFE-SERVE is a multipurpose robot designed to function both as a fully autonomous restaurant waiter and a fire 

extinguisher, aiming to minimize human risk and effort. The robot integrates artificial intelligence (AI) and machine 

learning (ML) algorithms with advanced camera recognition to support sophisticated navigation, decision-making, and 

task management. In firefighting mode, SAFE-SERVE autonomously detects fires using temperature sensors and 

extinguishes them with a DC pump, offering a safe alternative to human intervention in hazardous environments. In 

restaurant mode, the robot navigates autonomously, avoiding obstacles, recognizing tables, and efficiently serving 

customers by managing tasks such as order placement and billing. The system's machine learning capabilities allow it to 

continuously improve by learning from real-time data, refining its operations, and enhancing safety and precision over 

time. This innovation demonstrates how AI-driven robotics can revolutionize service industries and emergency response, 

contributing to safer, more efficient, and responsive environments across diverse applications. Additionally, SAFE-

SERVE supports environmental and social goals by providing sustainable alternatives to traditional firefighting and 

service methods. Its firefighting capabilities reduce dependency on human resources in dangerous scenarios, while in the 

service sector, it enhances operational efficiency, ensuring prompt and accurate service delivery. By leveraging cutting-

edge technology, SAFE-SERVE paves the way for intelligent automation, promoting sustainability and improved safety 

standards in critical and commercial domains. 

 

II.METHODOLOGY 

 

Fig 2.1 Block Diagram of Safe-Serve Robot 

• System-Design: 

SAFE-SERVE is designed using a modular approach, integrating hardware and software components to ensure flexibility 
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and efficiency. The hardware includes sensors (temperature, infrared, ultrasonic), actuators (DC pumps, motors), and a 

microcontroller, while the software utilizes for navigation, object recognition, and decision-making. 

• Hardware-Implementation: 

Components such as sensors and actuators are integrated onto a mobile platform. The firefighting system consists of 

temperature sensors and a DC pump, while the restaurant mode employs obstacle detection and table recognition systems. 

• Software-Development: 

AI-based computer vision and ML algorithms are implemented for object detection, predefined Autonomous navigation, 

and real-time task management. Path planning algorithms are used for efficient movement. 

• Testing and Evaluation: 

The robot is tested in both firefighting and restaurant scenarios to assess accuracy, efficiency, and response time. 

Iterative improvements are made based on test results. 

• Deployment: 

SAFE-SERVE is deployed in simulated environments to validate its performance, followed by real-world testing to 

ensure reliability and effectiveness. 

 

III.IMPLEMENTATION 

 

The implementation of both the Autonomous Restaurant Server and the Autonomous Fire Extinguisher involves a 

combination of robotics, artificial intelligence, and sensor integration. 

Autonomous Restaurant Server: This robot is equipped with navigation sensors such as ultrasonic sensors for seamless 

movement within a restaurant. It uses voice recognition and a touchscreen interface for customer interaction, enabling an 

intuitive ordering process. The system can engage customers through interactive entertainment while waiting for their 

food and autonomously collect and deliver meals from the kitchen. Safety and ethical considerations, such as alcohol 

service restrictions, are implemented for responsible functionality. 

 

 Figure 3.1 working of safe-serve robot in restaurant mode 
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Figure 3.6 After successful payment, Thank you Page 

Fig 3.4 Payment Page of the smart Menu fig 3.5 Payment through UPI (qr code) 

Fig 3.3 Smart Menu for ordering food 
Fig 3.2 Flowchart for working of Robot in 

restaurant mode 

https://ijarcce.com/
https://ijarcce.com/


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

 
IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 8.102Peer-reviewed & Refereed journalVol. 14, Issue 1, January 2025 

DOI:  10.17148/IJARCCE.2025.14140 

© IJARCCE               This work is licensed under a Creative Commons Attribution 4.0 International License                319 

 

Autonomous Fire Extinguisher: Designed for fire detection and suppression, this robot is equipped with flame sensors, 

cameras, and gas sensors to detect hazardous conditions. It autonomously navigates towards the fire using predefined 

path algorithms and obstacle avoidance techniques. Upon detecting fire, it activates a suppression mechanism, such as a 

water to extinguish fire, and to handle the situation effectively. The system ensures minimal human intervention while 

improving safety in hazardous environments. Each function uses Raspberry Pi, integrating motor drivers for movement 

and control. Artificial intelligence is leveraged for decision-making processes, optimizing performance for real-world 

applications. These autonomous systems showcase advancements in robotics, enhancing automation in restaurant services 

and fire safety. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                            

 

 

 

                                                                                                                                    

      

 

 

Fig 3.7 Initialising the Conversation Between robot and customer 

Fig 3.8 Interaction Between Robot and Customer 

Fig 3.9 Flowchart for working of Fire Extinguisher Robot 
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Fig 3.12 GPS sensor Working 

Fig 3.11 Working of Robot in Fire Extinguisher Mode 

Figure 3.10 Fire detection using flame Sensor 
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IV.RESULT 

 

 

This Safe-Serve robot is a multifunctional robot, which can work on two functionalities, one is working as an autonomous 

restaurant server and another one as fire fighter robot. Each function works very smoothly and Help in many ways, this 

can be used in the restaurants and also in fire stations for effective usage of the safe-serve Robot. 

 

 

 

Fig 4.1 Prototype of Safe-Serve Robot 

Fig 3.13 Wiring Connections of the Safe-Serve Robot 

 

Fig 3.14 Water Container for Fire Extinguisher 

System 
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CONCLUSION 

 

The development of autonomous robotic systems for restaurant service and fire safety represents a significant leap in 

automation and AI-driven assistance. The Autonomous Restaurant Server enhances customer experience by providing 

efficient service, reducing wait times, and offering interactive engagement, while the Autonomous Fire Extinguisher 

ensures rapid response and mitigation of fire hazards with minimal human intervention. Both systems leverage advanced 

sensors, AI-driven decision-making, and robust navigation capabilities to function effectively in dynamic environments. 

As technology continues to evolve, further improvements in machine learning, real-time adaptability, and enhanced safety 

protocols will drive the broader adoption of such autonomous solutions across various industries, contributing to 

efficiency, convenience, and overall safety. 
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