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Abstract— Traditional fire detection systems often use only 

one kind of sensor input. These systems have a tendency to 

trigger false alarms or miss the fire completely as the 

capabilities of the single sensors are limited. To solve this 

issue, this paper describes an Integrated System for Fire 

Detection using Image Processing and Sensors. The aim is to 

create a system with camera and other sensors to reduce the 

failure cases from current systems. This system takes live 

video stream as input and outputs the fire characteristics and 

displays detected fire region. Ultimately, with successful fire 

detection, an alarm is triggered. The modules used in this 

system are video capturing, frame grabbing, noise reduction, 

color model conversion, sensor monitoring and fire pixel 

detection. 
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I. INTRODUCTION 

In many countries, fire safety is a matter of utmost 

importance. However, the current fire detection systems 

provide us with incompetent results. Many systems utilize a 

single kind of sensor for monitoring the environment. More 

often than not, they fail to detect the fire or trigger false 

alarms. 

 In this day and age, the advancement of processing 

devices and sensing equipment allows us to detect objects and 

characteristics in live video feed. Thus we proposed a system 

that integrates fire detection using image processing with 

sensor monitoring. 

 The aim is to create a system with camera and other 

sensors to reduce the failure cases from current systems. This 

system takes live video stream as input and outputs the fire 

characteristics and displays detected fire region. Ultimately, 

with a successful fire detection, an alarm is triggered. The 

modules used in this system are video capturing, frame 

grabbing, noise reduction, color model conversion, sensor 

monitoring and fire pixel detection. 

 The final product can be run on a server. This feature 

allows us to monitor multiple environments from a central 

location. This system facilitates multiple communication 

ports for connecting sensors from multiple locations. The 

tests show that the system works as proposed and detects fire 

in multiple ways. 

II. LITERATURE REVIEW 

Different researchers have used various techniques to detect 

fire using image processing. These works have observed 

varying levels of successes. We have analyzed following 

papers to take inspiration and avoid pitfalls. 

 In “Fire Detection in the Buildings Using Image 

Processing” [1], the researchers have described a system that 

uses HSV and YCbCr color models with given conditions to 

separate orange, yellow, and high brightness light from 

background and ambient light. Fire growth is analyzed and 

calculated based on frame differences. The Accurate 

prediction of fire is based on 13% or more data difference in 

2 consecutive frames. This system encountered moderate 

amount of success. The system failed in situation such as 

when a man in orange shirt walked by the web cam. 

 The work explained in “Image Processing Based 

Forest Fire Detection using YCbCr Color Model” [2] uses 

YCbCr color model. The results obtained show higher true 

fire detection rate and less false detection rate. The proposed 

method can be used for real time forest fire detection with 

moving camera. As this system is designed for fires in 

outdoor dense vegetation, it primarily focuses on 

differentiation of fire flame between the outer region and high 

temperature fire core. This part is not considered in our 

project as it complicates the process. 

 The paper on “Real-time Fire Detection for Video 

Surveillance Applications using a Combination of Experts 

based on Color, Shape and Motion” [3] proposes a method 

able to detect fires by analyzing the videos acquired by 

surveillance cameras. It introduces two main novelties: first, 

complementary information, respectively based on color, 

shape variation and motion analysis, are combined by a multi 

expert system. The main advantage deriving from this 

approach lies in the fact that the overall performance of the 

system significantly increases with a relatively small effort 

made by designer. 

III. PROPOSED SYSTEM 

The system is developed using various hardware and software 

components. The Software part is coded in Java language. 

Java libraries such as javax.swing and JMyron are used. The 

Hardware module houses AVR microcontroller, smoke 

sensor, heat sensor and the buzzer. 

A. System Architecture 

The hardware module and the image processing module work 

together to monitor the environment. The administrator has 

the ability to decide whether to sound alarm with a positive 

signal from a single sensor or not sound until at least two 

sensors produce positive signals. Figure 1 demonstrates the 

design of the system. 

 
Fig. 1: System Architecture 
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B. System Flow 

The fire monitoring using image processing begins with the 

capturing of the video and then retrieving individual frames 

for image processing and fire pixel analysis. Upon identifying 

the fire, blobs are generated to isolate the fire region. Figure 

2 demonstrates the flow of the system. 

 
Fig. 2: System Flow 

IV. FUTURE SCOPE 

In future, we plan to test the system further with incorporation 

of YCbCr model. This approach will allow us to make the 

system even more accurate and avoid false fire detection in 

certain cases. 

 Additionally, the shape and smoke color analysis is 

planned. This will allow us to determine the cause of fire and 

the materials being burned. 

V. CONCLUSION 

The integrated system worked in accordance with the 

proposed plan. The fire was identified with all the sensors 

working separately as well as together. The system passed the 

tests with an accepted degree of success. 
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