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Abstract— The following research focuses on the system 

which is capable to detect the fire in real time. The problem 

is mostly focused on false alarm which waste the time of fire 

brigade. Some causes of false fire are clue to some 

mechanical and electrical faults, vibration some ambient 

condition such as heat, smoke from cooking, fumes from 

engine. This proposed novel models for fire and smoke 

detection using image processing is provided. The models use 

different color models for both fire and smoke. The color 

model are extracted using a statistical analysis of samples 

extracted from different type of video sequences and images. 

The extracted model can be used in complete fire/smoke 

detection system when combines color information with 

motion analysis.  
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I. INTRODUCTION 

Fire is one of the need for cooking, in winters it help to warm.  

Fire is one of the major element with water, earth and air.  

Sometimes this fire becomes one the major problem.  It harm 

the environment such as human life, nature is also harm by 

the fire one of major problem is forest fire. Fire is made by 

collection of millions and millions of atom. It is generated by 

chemical reaction between some sort of fuel and the oxygen 

at the atmosphere. It can be caused by various factor like type 

of material, dimensions or layout of any building.  So there is 

need to develop the fire alarm or smoke detection. There are 

many alarms are develop and it is used by many humans in 

there homes, in many societies, in schools, colleges, and in 

many places.  To avoid fire but this alarms are sometimes 

becomes useless.  Because sometime this alarm is alert only 

on the bases of smoke.  And this smoke come from the many 

other sources, The rapid development in a digital camera 

technology and development in contain based video 

processing, more and more vision based fire detection system 

and introduced. There are lots of fire detection system in 

which the color information is used is as pre-processing steps. 

Vision based systems generally make use of three 

characteristics features of fire: color, motion and geometric. 

II. LITERATURE REVIEW 

Chen et al. present paper on review of fire detection problem 

were the problem is faced during the fire detection is 

mentioned. The problem is mostly focused on the false alarm 

which leads to wastage of fire brigade resources. He used 

chromatic and dynamic features to extracted real fire and 

smoke in video sequences. They employ the moving object 

detection algorithm in the pre-processing phase. The object 

are filtered with fire and smoke filter tourist and alarm for 

possible fire in the video. 

Toreyin et al.  Proposed a real time algorithm for fire 

detection in video sequence. They combined motion and 

color clues with the fire flicker analysis on wavelet domain to 

detect the fire. They have used a mixture of ten three 

dimensional gaussians in RGB color space to model a fire 

pixel using a training set. 

Recently Celik et al. proposed a generic model fire 

color. Later on they have proposed fuzzy logic enhanced 

approach which uses predominantly luminance information 

to replace the existing heuristic rules which are used in 

detection of fire pixels. The fuzzy model achieves better 

discrimination between fire and fire light-coloured objects. 

III. METHODOLOGY 

A. Color Models for Fire and Smoke: 

We analysed the images which consist of fire and smoke 

sample. YCbCr color space is chosen intentionally because of 

its ability to separate illumination information from 

chrominance more effectively than the other color spaces. 

The rules defined for RGB color space in order to detect 

possible fire pixel or smoke pixel candidates can be transform 

into YCbCr color space an analysis can be performed.  

B. Fire Detection: 

The detection of fire the carried out using the YCbCr samples. 

It is observed that fire sample show deterministic 

characteristics in their color channel of Y, Cb, and Cr. Where 

(x,y) refers to pixels spatial location is registry object such as 

collections. Where Y(x,y) is greater than Cb(x,y) . They 

summarize overall reaction between Y(x,y), Cb(x,y), Cr(x,y) 

as follows: 

Y(x,y)>=Cr(x,y)>=Cb(x,y) 

C. Smoke Detection: 

Similar to the fire detection, we can model the smoke pixel. 

But the smoke pixel do not show chrominance characteristics 

like fire pixels. At the beginning, when the temperature of the 

smoke is low, it is expected that the smoke will show color 

from the range white-bluish to white. Towards the start of the 

fire, the smoke’s temperature increases and it gets color from 

the range of a black –grayish to black.  

IV. RESULT 

It may find that using such types of fire detection is good for 

environment, many damages happened cause of fire and only 

having the fire alarms or smoke detector is not enough 

because there are many false alarm. So making use of this 

alarm avoid the things such as panicness of humans ,wasting 

the time of fire bridages, as we see how the images get by the 

alarm using some models. With the help of such image it is 

cleared that there may be a actual fire.  As it explained above 

one is for actual fire detection rate and other is for the false 

alarm rate. The image which is captured by the alarm is 

further compared between the false image and actual image. 

V. CONCLUSION 

The proposed system can accurately detect the object which 

is fire in real time and can easily differentiate it on the basis 

of numbers. We have developed two models: one for fire 

detection and other for smoke detection. For fire detection the 
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concept from fuzzy logic are used to replace existing heuristic 

rules and make the classification more robust in effectively 

discriminating fire and fire like colored object. The model 

achieve up to 99.00% correct fire detection rate with a 4.50% 

false alarm rate. For smoke detection, a statistical analysis is 

carried out using the idea that the smoke shows grayish color 

with the different illuminations. The developed model can be 

used as pre-processing stage for fire or smoke detection 

systems. As a future work, region based fire and smoke 

recognition will be studied.  


