
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 01, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 294 

Image Sensor Based Fire Detection using Raspberry PI 

Dr. S. Anand1 P. Durga Lakshmi2 B.Abinaya3 P. Hema Preethi4 

1,2,3,4Department of Electronics & Communication Engineering 
1,2,3,4Mepco Schlenk Engineering College, Sivakasi, India

Abstract— Every year the fire disaster always causes a lot of 

casualties and property damage. Early warning systems can 

significantly reduce the damage caused by fire. In this paper 

we present the state of the art of fire detection techniques 

using image processing. Furthermore, we analyse different 

types of models involve in detection techniques such as 

RGB and HSV models for detecting fire. The proposed 

technique utilizes prominent features such as flame colour 

information. The initial stage of the work extracts fire 

coloured pixels using a set of enhanced rules on RGB. 

Image processing through vision-based or sensor-based 

methods can be generally used to reduce the false alarm rate.  

Here we use a flame sensor to detect fire and the 

corresponding Pi camera image for image processing. The 

system is able to send notification to user precisely. The 

proposed system is successful with features such as easy 

installation, quick alert creation and simple usage in a closed 

room such as a store room or ware house etc. 

Key words: RGB, HSV Colour Models, Sensor based 
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I. INTRODUCTION 

As a result of fire lots of families and organizations face a 

huge amount of loss starting from property loss to human 

loss. Thus, fire detection systems are considered as one of 

the most important and vital surveillance systems. 

Accordingly, fire detection systems need to have a higher 

accuracy, faster and smarter ways of detection. Therefore, 

this project aims to develop a real time system using 

Raspberry Pi kit for the detection of fire in a closed area 

such as warehouse, store house, where the human activities 

are less. The fire can be detected at the earlier stages by 

constantly using flame sensors, pi camera and image 

processing techniques. In this system, the pi camera will be 

providing real time images of the monitored location. Then, 

image processing techniques will process the images to 

check if there are any sign of fire with the help of colour 

features. Thus, if a fire is detected the real time system will 

immediately notify the staff who are in charge of safety and 

security and also alert the surrounding people of the hazard. 

The system will also e-mail the exact location of fire in the 

room for further safety precautions. 

II. STUDIES ON FIRE DETECTION 

A paper has been published in 2017 by R.Dhanujalakshmi 

and B.Divya. In this paper the author uses Raspberry Pi and 

Image Processing techniques based fire detection. The 

author has also inculcated an alertion system to alert the 

users during fire. The author has efficiently designed the 

system such that it can be set up in any remote premise 

which has the threat of fire accidents. The author has used a 

Wi-fi/GSM to send notification to alert the users by making 

the system to enter into emergency mode immediately when 

the fire is detected. The author has used three main filters to 

determine the heat signatures namely RGB filter, cie LAB 

filter, RGB filter 2. The alert message with the image of the 

fire area is also sent to the user. 

 Kuang-Pen Cho, Mukesh Prasad, Deepak Gupta, 

Sharmi Sankar (2015) designed a block based fire extraction 

model for early detection of fire. The author has carried out 

a block based approach for feature extraction. The author 

has biased the detection process into three major blocks 

namely pre-processing, local feature and global feature. The 

separation of blocks is followed by a decision unit and 

detection unit. The author has used the Gaussian Mixture 

Model for background modelling 

 Punam Patel and Shamik Tiwari (2012) uses some 

specific techniques and a combined approach to detect fire 

in a video data. The combined approach of colour detection, 

motion detection and area dispersion to recognise the fire in 

the video is explained in this paper. The fire is detected via 

three phases. In the first phase the author has developed a 

specific algorithm to locate the desired colour regions on the 

video frames. The desired colour regions are separated via 

various colour models namely RGB, YCbCr . Here the 

author used RGB colour model to detect the fire regions in 

the frames. The colour pixels can be extracted into three 

individual elements R, G and B. He uses a specific relation 

namely R>G and G>B to detect red colour in the image. The 

second phase is that he determined from extracted regions in 

the video whether there is any movement. This clue is 

helpful in the calculation of pixel area. To identify any 

moving objects from the portion of a video frame that 

differs significantly from a background model the 

background subtraction is performed. The author has used 

frame differencing method to analyse and detect moving 

pixels in an image. The author also used a Gaussian filter to 

remove the noises in the image and also was cautious on 

blurring.  The third phase includes area detection. This 

inference is used to detect the dispersion of fire pixels in the 

video frames. The author checked the dispersion in 

minimum and maximum coordinates of X and Y axis which 

comes out from the colour detector. 

 Ku. R.A.Agrawal and Prof. S.T.Khandare designed 

a system by analyzing the sequential frames. They proposed 

a system that consists of three phases. The first phase 

includes the collection of video from the data source and 

converting it into number of frames or a set of images. The 

second phase the segmentation is done based on the colours 

to detect the fire locations. In the third phase the frames are 

checked for any differences with the consecutive frames to 

spot the fire regions. The disadvantage of this system is that 

it does not send any notification to the users. 

III. IMAGE PROCESSING 

The digital image processing deals with developing an 

efficient digital system that performs specific operations on 

an digital image. In image processing the type of input is 

image, like video frame or photograph and output may be 

image or characteristics associated with that image. Digital 
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image processing allows the use of much more complex 

algorithms, and hence, can offer both more sophisticated 

performance at simple tasks, and the implementation of 

methods which would be impossible by analog means. 

Image processing now is applied in different applications, 

Human expression recognition, Driver assistance systems, 

Robotics such as Obstacle avoiding robots, Biometrics (iris, 

finger print, face recognition) etc. This paper discusses the 

uses of image processing in detecting any sign of fire 

features with the help of colour. 

IV. ISSUES TO BE ADDRESSED 

The proposed system is to alert the remote user while the 

fire accidents occur. This system can be installed at any 

closed premises which has threat of fire accidents. 

 The image of the room and also the exact location 

of fire is sent via an email for rescue measures. The 

proposed system is successful with features such as easy 

installation, quick alert creation and simple usage in a closed 

room such as a store room or ware house etc. 

V. FLOW CHART 

 
Fig. 1.1: Proposed fire detection and alerting system 

framework 

VI. PROPOSED WORK 

The fire is sensed via the flame sensor and the alarm is 

raised. Once the flame is detected and the alarm is raised the 

pi camera module interfaced with the raspberry pi captures 

the image of the room. The captured image is then used for 

image processing to determine the fire location. The location 

of the fire and the captured image is sent via an email to the 

remote users to provide rescue measures at an early stage. 

VII. BLOCK DIAGRAM 

 
Fig. 1.2: Block diagram of image sensor based fire detection 

using raspberry pi 

VIII. WORKING 

The flame sensor gives a high output when there is a fire, 

surrounding its coverage area. At once the sensor senses it 

and raises an alarm. When the alarm is raised at once the Pi 

camera module interfaced with the Raspberry Pi kit captures 

the image of that area and it further processes the captured 

image. Using image processing techniques namely 

thresholding based on its intensity values the fire  regions 

from the captured image is obtained. The RGB image is 

converted into HSV model to determine only the fire 

regions. Once the fire regions are thresholded the image is 

segmented into four quadrants to determine the coordinates. 

 With the help of the coordinates the exact location 

of the fire in the room is found out. Thus the information 

about the corresponding area and image captured by the Pi 

Camera is sent via email to the concerned workers at an 

earlier stage. 

IX. RESULTS 

 
Fig. 1.3: Image captured by the Pi camera at the instant of 

fire 

 
Fig. 1.4: Thresholded image to detect the fire regions 
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Fig. 1.5: shows the image of the room with fire 

 RGB and HSV Colour Model: Unlike RGB, HSV 

separates luma, or the image intensity, from chroma or the 

color information. It is an efficient technique and very 

useful in many applications. For the histogram equalization 

of a color image, only the intensity component is considered 

and leaves back the color components alone. Thus the image 

is thresholded to extract the fire portions to determine the 

coordinates and notify the exact location. 

 
Fig. 1.6: Thresholded image 

 

 
Fig. 1.7: Segmented image 

X. NOTIFICATION SYSTEM 

One of the most important parts of this system besides 

detection is the notification process. Since the main aim is to 

notify people who are in charge area (security and safety 

staff) as fast as possible to take necessary and immediate 

action. There are two main notifications- through e-mail and 

alarm. 

A. Alarm 

Whenever a fire is being detected a sound from the alarm is 

raised which is interfaced with the raspberry pi. 

B. E-mail 

Along with the alarm an automated e-mail will be sent to the 

user with the image and exact location of the fire. 

 
Fig. 1.8: Alert sent through e-mail 

XI. CONCLUSION 

Items destroyed by fire, however, are gone forever. An 

uncontrolled fire can destroy an entire room's contents 

within a few minutes and completely burn out a building in 

a couple of hours. A key aspect of fire protection is to 

identify a developing fire emergency in a timely manner, 

and to alert the building's occupants and fire emergency 

organizations. This is the role of fire detection and alarm 

systems. 

 This study presented the development of a fire 

alarm system using the Raspberry Pi and flame sensors. The 

developed prototype offered a feature that enabled 

verification that a fire actually occurred. The fire detection 

system warns the user by sending an alert and the image of 

the fire occurred and the location through email. This 

system used low cost, reliable instruments that were suitable 

to develop a fire detector and is affordable. The HSV model 

achieved high efficiency in thresholding. It was found that 

algorithm developed for raspberry pi executed successfully. 

The obvious outcome is significant reduction in loss of life 

and property. 
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