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Abstract

This paper presents a Human Detection and Rescue Robot designed for disaster management using loT
technology. The system integrates NodeMCU (ESP8266), ESP32-CAM, gas sensor, and mmWave
human detection sensor to identify victims and hazardous conditions. The ESP32-CAM provides real-
time video streaming through WiFi, which can be accessed using an IP address via IDLE Python or a
web browser. The robot uses a four-wheel drive system withan L298N motor driver for stable movement
across uneven terrain. The proposed system improves rescue efficiency, reduces human risk, and enables
real-time monitoring in disaster environments..
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I. INTRODUCTION

Disaster situations such as earthquakes, fires, and building collapses create dangerous environments for
rescue teams. Manual rescue operations are risky and time-consuming. To overcome these challenges,
robotic systems can be used to assistin search and rescue operations.

This paper proposes a Human Detection and Rescue Robot that can detect human presence, monitor
hazardous conditions, and provide live video streaming. The system uses wireless communication for
remote monitoring, improving safety and efficiency.

II. EXISTING SYSTEM

Traditional rescue methods mainly depend on:
e Manual search operations
e Rescue dogs
e Thermal cameras (high cost)

e Basic sensor-based systems
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Limitations

e High risk for human rescuers
e Time-consuming process
e Limited accuracy

o Difficult to operate in dangerous environments

1. PROPOSED SYSTEM
THE PROPOSED SYSTEM CONSISTS OF:
e NodeMCU (ESP8266) Controller
e ESP32-CAM Live Streaming
e QGas Sensor for hazard detection
o mmWave Sensor for human detection
e [298N Motor Driver
e 4 DC Motors (4-Wheel Drive System)
e WiFi Communication using Mobile Hotspot
SYSTEM WORKING:
e Sensors detect gas and human presence
e ESP32-CAM streams live video
e NodeMCU controls robot movement

e User connects via WiFi and monitors through IP address
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IV. RESEARCH METHODOLOGY
4.1 Human Detection
e mmWave sensor detects human presence
e (Gas sensor detects smoke and harmful gases

o Sensor data sent to NodeMCU

4.2 Robot Operation
e NodeMCU processes sensor data
e Controls motor driver for movement
e Robot moves forward, backward, left, right

e 4 motors provide stable movement

4.3 Video Monitoring
e ESP32-CAM connects to WiFi hotspot
e Generates IP address
e User accesses video via browser or IDLE Python

e Real-time monitoring of disaster area

V. RESULTS AND DISCUSSION

The system successfully detects human presence and hazardous gases in real time. The ESP32-CAM
provides live video streaming with good clarity. The four-wheel drive system ensures smooth
movement over rough surfaces.

Performance
e Human Detection: High accuracy
e QGas Detection: Reliable
e Video Streaming: Real-time

e Movement: Stable on uneven terrain
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VI. CONCLUSION

The developed Human Detection and Rescue Robot effectively combines IoT and robotics for disaster
management applications. The system provides real-time human detection, gas monitoring, and live
video streaming. The use of NodeMCU and ESP32-CAM ensures efficient wireless communication,

while the four-wheel drive system improves mobility. This system reduces risk for rescue teams and
enhances the efficiency of rescue operations.
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VII. FUTURE SCOPE

Al-based human detection using OpenCV
Thermal camera integration

GPS tracking system

GSM/LoRa communication

Autonomous navigation

Voice communication system
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