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Abstract -Since ancient times humans have known fire. 

We had feared it, welcomed it and now fire is an 

important parameter which is used in both domestic 

and industrial applications. Though fire is an 

unavoidable factor but if it is not handled with proper 

safety precautions it causes damage to both human life 

and property. But today fire accidents become very 

common which is responsible for loss of many valuable 

resources, human lives and loss of property. So it is 

necessary to detect and estimate the fire before its 

occurrence to save the lives of living organisms. Much 

recent technological advancement had lead to the 

detection of fire but MATLAB provides an efficient 

method to detect and estimate fire. Many algorithms 

were developed to detect and estimate fire some of the 

notable algorithms are edge detection, boundary 

detection, Fast Fourier Transform, etc. Though these 

algorithms can detect fire, the efficiency of these 

systems are comparatively low, so these algorithms 

must be modified to obtain highly efficient detection of 

fire. Wavelet transform is an alternative approach 

which is used to detect the fire effectively, when wavelet 

transform is used to detect the flames we can able to 

obtain the accuracy of about 90 percentage which is an 

efficient approach compared to other methods. 

 

INTRODUCTION 

Fire causes a huge loss to human life and property, hence 

early detection of fire is very important. Fire detection 

systems are among the most important components in 

surveillance systems used to monitor buildings and the 

environment. Fire detectors, smoke detectors and 

temperature detectors have been widely used to protect 

property and give warning of fires. Traditional methods 

like sensor based methods have many disadvantages: they 

have transmission delay; they are applicable mainly for 

indoor regions and cannot be used for outdoor regions to 

monitor a large area. In a sensor-based fire detection 

System for an outdoor environment, coverage of large areas 

is impractical due to the necessity of a regular distribution 

of sensors in close proximity. Thus they can’t be operated 

in open space and large covered areas. Besides, they 

usually are unable to provide additional information such as 

the location and size of the fire and degree of burning. Due 

to rapid developments in digital camera technology and 

video processing techniques, there  is a major trend to 

replace conventional fire detection methods with computer 

vision based systems. In general, computer vision-based 

fire detection systems employ three major stages: fire pixel 

classification, moving object segmentation, and analysis of 

the candidate regions. This analysis is usually based on two 

figures: the shape of the region and the temporal changes of 

the region. The fire detection performance depends 

critically on the effectiveness of the fire pixel classifier 

which generates seed areas that the rest of the system will 

exercise. The fire pixel classifier is thus required to have a 

very high detection rate and preferably, a low false alarm 

rate. There exist few algorithms which directly deal with 

the fire pixel classification in the literature. While vision 

based fire detection has many advantages: a large area can 

be monitored, the cost of equipment is very low because 

nowadays closed television systems are already installed in 

many public places for surveillance purposes. The response 
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time is faster as the camera does not need to wait for the 

smoke or heat to diffuse. The CCTV system can monitor a 

large area to create a higher possibility of fire detection at 

early stage. It directly senses the location of fire, not just 

radiation which comes from its general vicinity. on the 

other hand dynamic texture analysis has been successfully 

applied in the past for the classification of video sequences 

in multimedia databases. A dynamic texture in video can be 

simply defined as a texture with motion, a spatial and time 

varying visual pattern that forms an image sequence or part 

of an image sequence 

Unlike the other methods the present work uses both image 

subtraction and wavelet transforms and makes the 

following contributions: 

A novel method is proposed for flame detection based on 

the combined features of image subtraction and wavelet 

transform. In which image subtraction is used for detecting 

the colour, texture and flickering of the flame on the other 

hand wavelet transform is employed to detect the density of 

fire. 

RELATED WORK 

To model fire behaviour many researchers aim to identify 

various characteristics of flame.for example,chen et al.[3] 

adopted a RGB colour model and disorder measurements 

while Liu and Ahuja [4] proposed an algorithm that uses 

spectral, spatial and temporal models of fire regions in 

visual image sequences. In addition to ordinary motion and 

colour clues Toreyin et al.[5] detected fire flicker by 

analysing the video in the wavelet domain . Quasi-periodic  

behaviour in flame boundaries were detected by performing 

temporal wavelet transforms . in addition, the colour 

variations in the flame regions were detected by computing 

the spatial wavelet transform of moving fire coloured 

regions. Furthermore, in [6]Toreyin et al.used a hidden 

Markov model to mimic the temporal behaviour of flame. 

specifically , Markov models representing  the flame and 

flame coloured ordinary moving objects were used to 

distinguish flame flicker process  from motion of flame 

coloured moving objects ,while spatial colour variations in 

flame were also evaluated by the same Markov models . 

Zhang et al.[7],on the other hand, proposed a contour based 

forest fire detection method using fast fourier transform and 

wavelet analysis. The algorithm initially segments fire 

regions and then uses fast fourier transform method to 

describe the contour , while the calculated fourier 

descriptors are analysed the temporal wavelet. 

S.R.Vijayalakshmi and S. Muruganand [1] discussed about 

the real time monitoring of wireless fire detection mode. M. 

Morin , J. Jenvald and M. Thorstensson [2] analysed about 

the computer supported visualization of rescue operations . 

Xue-gui Wang, Siu-ming  Lo ,He-ping Zhang and Wei-li 

Wang [3] analysed about the novel conceptual fire hazard 

ranking distribution system based on multisensory 

technology . Konstantinous Liolis,  

A different approach was proposed by celik and demiral 

[8],in which a rule based generic colour model for flame 

pixel classification was introduced. The algorithm uses 

YCbCr colour space to separate luminacence from 

chrominance, more effectively than colour spaces such as 

RGB. 

More recently, within the FP7 EU-funded fire sense project 

various flame detection algorithms were developed. More 

specifically, Habiboglu et al., proposed a video based fire 

detection system, which uses colour, spatial and temporal 

information. The system divides the video into spatio-

temporal blocks and uses covariance based features 

extracted from these blocks to detect the fire . 

PROPOSED SYSTEM 

The existing system is based on colour segmentation and 

frame comparison, but now the trend has been changed. 

The evolution digital cameras made an impact on image 

processing so we developed an algorithm which more 

suitable than the existing algorithm.  

System architecture 

We have classified our system into five phases, they are: 

1.Video Acquisition 
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2.Frame conversion 

3.Fire detection 

4.Applying wavelet transform 

5.Output  

Phase 1: Video acquisition  

A video or image can be captured through hardware and 

imported to MATLAB software easily. The video capture 

can be done in two ways they are 

 IMAGE ACQUISITION TOOL BOX provides functions 

and blocks toCapture and process video. It helps to simplify 

the video acquisition process by providing interface across 

operating system, hardware devices and vendors. The video 

acquisition process can also done by manual programming. 

 

Fig: video acquisition 

Phase 2: Frame conversion 

The frame conversion block passes the input through to the 

output and sets the output sampling mode to the value of 

the sampling mode of output signal parameter, which can 

either be frame based or sample based. The frame 

conversion block does not make any changes to the input 

signal other than the sampling mode. In particular it does 

not rebuffed or resizes 2-D input

s. 

 

Fig: frame conversion 

Phase 3: Fire detection 

Fire detection involves the detection of fire using image 

subtraction algorithm in which yellow and red components 

are focused by background image subtraction by making all 

other colour components to zero. Fig shows the fire 

detected frame  

 

Fig: fire detected frame 

Phase 4: wave let transform analysis 

 Wavelet transform can be easily applied to the frame 

through wavelet transform tool box which is a predefined 

tool box available in MATLAB. By applying wavelet 

transform we can able to estimate the density of fire and the 

fire flames can be detected accurately. The following figure 

shows the wavelet transform of one dimensional signal 

 

Fig: one dimensional wavelet transform 
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Fig: flow chart representing the process 

 

 

Phase 5: OUTPUT 

Once the wavelet transform is applied, we can easily 

estimate the density of fire accurately. So we can 

understand the growth of flame and take efficient 

precautions to avoid spreading of fire. 

Experimental Results 

In this section we present a detailed experimental 

evaluation of our method using both the fire and non fire 

videos. To examine proposed fire flame detection 

algorithm, we estimated the number of correctly detected 

flame frames out of the total number of flame frames 

(true positive). When the frame has no flame then no 

further operation will be performed. 

The final output of our process is shown below 

 

 

In this section we elaborated the differenttypes of plot 

which illustrates the various stages of flame accurately. 

This method has the accuracy of 90% and low cost to 

implement. 

CONCLUSION  

In this method we proposed an algorithm for real time 

video based flame detection. By using wavelet transform 
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we can easily predict the fire texture, robustness and 

density of fire. 

Future implementation in FPGAS is expected to increase 

more the average frame rate of the algorithm. For tracking 

the exact location global positioning system(GPS) can be 

used ,to locate the fire and to prevent damages caused by 

fire. 
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