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INTRODUCTION 

Fires represent a constant threat to ecological 
systems, infrastructure and human lives. Past has 
witnessed multiple instances of fires. With the faster 
and faster urbanization process, more and more 
high-rise buildings appear around us. This  

also can make the frequency of fire increase and 
bring great losses to people’s lives and property. In 
areas where fire would pose an unreasonable threat 
to property, human life or important biological 
communities, efforts should be made to reduce 
dangers of fire. As the damage caused by fires is so 
tremendous that the early fire detection is 
becoming more and more important. Recently, 
some fire detectors have been used in many places, 
they used the smoke, temperature and 
photosensitive characteristics to detect fires. But 
they are too worse to meet the needs in a large 
space, harsh environment or the outdoor 
environment etc.  

Traditional fire protection methods use mechanical 
devices or humans to monitor the surroundings. 
The most frequently used fire smoke detection 
techniques are usually based on particle sampling, 
temperature sampling, and air transparency testing. 

Fire detection system sensors are used to detect 
occurrence of fire and to make decision based on it. 
However, most of the available sensors used such 
as smoke detector, flame detector, heat detector 
etc., take time to response. It has to be carefully 
placed in various locations. Also, these sensors are 
not suitable for open spaces. Due to rapid 
developments in digital camera technology and 
video processing techniques, conventional fire 
detection methods are going to be replaced by 
computer vision based systems. Current vision  

METHODOLOGY 

The proposed technique receives run based colour 
model because of its less multifaceted nature and 
viability. YCbCr shading space adequately isolates 
luminance from chrominance contrasted with other 
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colour spaces like RGB colour space. The proposed 
technique isolates fire pixels as well as isolates high 
fire focus pixels by assessing accurate parameters 
of flame images in YCbCr colour space.  

In this strategy four conditions are shape to isolate 
the genuine fire locale. Two conditions are utilized 
for sectioning the fire locale and other two 
condition are utilizing for dividing the high fire pixel 
focus area. To reduce false location and improve 
genuine fire recognition rate, the results obtain are 
compare to the techniques used in the literature. 
Flow chart in Figure 1 portray arrange by stage the 
execution of the proposed method. 
 

 
Figure 3.1. Flow diagram of fire detection 
 
In this paper a computer vision based fire detection 
algorithm which can run in parallel with the existing 
conventional sensor based systems (smoke and 
heat) is proposed to reduce the false alarms and to 
increase the reliability of conventional system. Since 
almost all, the important places are equipped with 
CCTV security surveillance systems, the proposed 
algorithm can be easily incorporated into a 
surveillance system monitoring indoor area of 
interest for early detection of fire. This paper 
proposes fire detection in a record room by 

analysing the image sequences captured by a 
normal camera.  

The proposed algorithm is based in the fact that 
visual colour images of fire have high absolute 
values in the red component of the RGB 
coordinates. This property permits simple 
threshold-based criteria on the red component of 
the colour images to segment fire images in natural 
scenarios. However, not only fire gives high values 
in the red component. Another characteristic of fire 
is the ratio between the red component and the 
blue and green components. An image is loaded 
into colour detection system and mapped with the 
extracted edge detection image. Colour detection 
system applies the specific property of RGB pixels 
and gives the output result as an image with a 
selected area of colour detection Colour detector 
use the original image for colour detection and 
gives the corresponding binary image with 
probable fire pixel area. After getting the output 
from the colour detection we can apply different 
detection techniques by mapping these detected 
coordinate on its corresponding original image with 
different combinations. 

RESULT 

Contrast Enhancement  

Contrast Enhancement technique builds the 
contrast of the image by mapping the estimations 
of the information intensity image to new values 
with the end goal that, as a matter of course, 1% of 
the data is immerse at low and high intensities of 
the input data. In this study, as shown in Figure 3(a), 
for the sample image, im adjust technique is use for 
contrast enhancement. Concentrating on sample 
image, it would be preferable for the fire to stay out 
at about the same brightness while enhancing the 
contrast in other areas of the image. 
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Figure 5.1. (a) Original RGB image, (b) RGB Image 
after contrast Enhancement 

The point of image enhancement is to enhance the 
data in pictures for human viewers, or to provide 
more information as well as give better contribution 
for other computerized  image  preparing  
techniques  processing  strategies.Figure 3(b) shows 
the RGB sample image after contrast enhancement. 
To date, contrast enhancement is assume to be vital 
part in improving image’s quality.A few past reviews 
demonstrated that contrast enhancement 
technique skilled to clean up the undesirable 
commotions and improve the image’s brightness 
and contrast. The finding about image contrast 
enhancement, it gave clearer and cleaner image to 
better and less demanding fire pixel screening 
detection. 

RGB Colour Model  

The purposed of RGB colour model algorithm are 
based on the reference value of R, G, B in colour 
flame. Colour flame have R, G, B value of 
(226,88,34). Extracted red component more than 
the other component resulted proofs of the 
improving performance of fire pixel classification 
rate of the proposed system. 

 

Figure 5.2. (a) RGB sample image of fire, (b) Red 
component (c) Green component (d) Blue 
component 

 

Figure 5.3. Image after RGB colour model applied  

One RGB sample image has been taken as in Figure 
4(a). There are sub images of different colour 
component in algorithm extracted from sample 
image frames having fire. Figure 4(b) having red 
extraction component, Figure 4(c) having blue 
extraction component, and Figure 4(d) having 
green extraction component, and with the 
algorithm applied, above two conditions; R>RTH 
and R>G>B the red component was extracted more 
than other component resulted as shown in Figure 
5.  

YCbCr Colour Model  

The capability to recognize luminance data from 
chrominance data more sufficiently, YCbCr colour 
space is utilize as a part of our model as opposed 
to other colour spaces based on the result.  
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Figure 5.4. (a) Original image, (b) Y component, (c) 
Chrominance Blue, (d) Chrominance Red 

With a specific end goal to make Y, Cb, Cr parts 
from acquired RGB image, colour space 
transformation was utilized to change each RGB  

CONCLUSION 

This paper proposed a video-based fire alarming 
system by analysing the image sequences acquired 
from a video source The performance of this system 
has been verified practically and following salient 
features were identified. The fire can be detected at 
its inception. The performance of the system was 
tested with a video sequence consist of a 
matchstick fire and it was detected. This gives a 
strong evidence for its ability to detect fire at its 
inception. This allows relevant authorities to combat 
fire immediately minimizing damages caused by 
fire.  

The proposed method does not address the smoke 
detection, which is an indication for an early fire. 
Therefore, proposed method cannot detect 
smouldering fires. Hence the performance of the 
proposed method further can be improved by 
integrating the Smoke detection. Performance 
Limitations are given due to hidden fires (covered 
by dense smoke or object) not visible to the 
cameras or camera that have no clear view because 
of bad illumination or far away from the 
camera(beyond the field of view of the camera). 
Therefore, the proposed method can only detect if 
fire is clearly visible to the camera.    
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