
International Journal of Engineering Science and Computing, May 2016           5485                                                              http://ijesc.org/ 

 

 

DOI 10.4010/2016.1341   

ISSN 2321 3361 © 2016 IJESC                                                                                                   
                                                          
 

 
 

Smart Fire Detection System using Image Processing 
Hardik Kawa1, Akshay Khartade2, Swapnil Sonawane3, Swati Madole4 

Department of Computer Engineering 

KJCOEMR, Maharashtra, India 
 

Abstract:  
Fire is greatest genuine interruption which prompts monetary and natural misfortunes. The determination of flame edges is 

the procedure of a distinguishing limit between the range where thermo-chemical response and those without. It is an ancestor 

to picture based fire observing, when fire discovery, fire assessment, and the determination of fire and fire parameters. A few 

conventional edge-discovery techniques have been tried to discover fire edges, yet the outcomes accomplished has baffling. 

Some examination works identified with fire and fire edge recognition were accounted for distinctive applications; then again, 

the systems don't underscore the progression and clarity of the fire and fire edges. In this manner, to conquer these issues, 

applicant fire locales are initially recognized utilizing a foundation model and shading model of flame. The proposed 

framework was effectively connected to different errands in true situations and successfully recognized fire from flame hued 

objects. Exploratory results will show that the proposed strategy beats different routines in both of flame target upgrade and 

foundation point of interest.  
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I. INTRODUCTION 

In figure1 shows Image processing is a method to convert 

an image into digital form and perform some operations 

on it, in order to extract some useful information from it.  

Fire is the fast oxidation of a material in the exothermic 

substance strategy of copying, releasing warmth, light and 

diverse reaction things. The flame is the perceptible piece 

of the flame. On the remote possibility that adequately 

hot, the gasses may get the opportunity to be ionized to 

make plasma. Dependent upon the substances land and 
any pollution outside, the shade of the flame and the fire's 

power will be particular. Blazes start when a burnable 

material, in blend with a sufficient measure of an oxidizer, 

for instance, oxygen gas or another oxygen-rich, is 

displayed to a wellspring of warmth or enveloping 

temperature over the glint point for the fuel mix, and can 

keep up a rate of quick oxidation that makes a chain 

reaction. Fire is one of just a modest bunch couple of 

troubles in which mischief can be meddled with or 

decreased, when appeared differently in relation to other 

regular disasters, for instance, tremors and ocean 
whirlwinds. Fire can incite genuine hardships in alternate 

points of view; the fire could be put out by a system to 

distinguish fire by the force, before it would get the 

chance to be insane. It is greatly striving for routine fire 

disclosure systems to give fire certification to 

considerable mechanical applications and atria, for 

instance, power plants and petrochemical taking care of 

plants, strip malls, sanctuaries, lodgings, office structures, 

and airplane terminal. Edge location is an imperative field 

in picture preparing. It can be connected to numerous 

applications, for example, division, enrollment, highlight 

extraction, and distinguishing proof of articles in a scene. 
Edge recognition can allude to the methodology of finding 

sharp discontinuities with in picture. Edge location is a 

standout amongst the most basic and hotly debated issue 

for advanced pictures for dividing pictures and to enhance 

the nature of the picture. The center proposition of most 

edge identification strategies depend on the nearby first or 

second subordinate administrators, which is utilized by a 

few methods to diminish the impacts of clamor in 

computerized pictures.  

In this procedure, the pixels which are having more 

tenseness will be diminished. The fundamental procedure 

of the Fuzzy Canny edge recognition strategy is to 

characterize fire and fire edges obviously and ceaselessly. 

Furthermore, it is utilized to identify the coarse and 

pointless edges in a fire picture.  

 

A. Adjust The Gray Level of a Flame Image: 

The initial step is to alter the dark level of a fire picture as 

indicated by its factual circulation. Considering a discrete 
dark scale picture x and letting Ni be the quantity of 

events of dim level of i, the likelihood of the event of a 

pixel of dim level i in the picture is Ni P(x(i)) = p(x = i) =, 

0 < i < Ln; where L is the aggregate number of dim levels 

in the picture, n the average number of pixels in the 

picture, and P(x (i)) the histogram for pixels with i, 

standardize to [0, 1].  

 

B. Smoothing the Image to Eliminate Noise: 

The second step is to sift through any commotion in the 

picture before identifying and finding any edges. A 
Gaussian channel can be accomplished utilizing a 

straightforward veil. Gaussian smoothing is performed 

utilizing standard convolution systems after a suitable 

cover is chosen.  

 

C. Gaussian Edge Detection: 

While holding the benefits of Gaussian sifting is the first 

subordinate of a Gaussian. This administrator relates to 

smoothing a picture with a Gaussian capacity and 

afterward processing the slope. The inclination can be 

numerically approximated by utilizing the standard 

limited distinction estimate for the first halfway 
subsidiaries in the x and y headings recorded. The 

administrator that is the mix of a Gaussian smoothing 

channel and a slope guess is not rotationally symmetric. 

The administrator is symmetric along the edge and 

subterranean insect symmetric opposite to the edge (along 

the line of the angle). This implies the administrator is 

delicate to the edge toward steepest change, however is 

inhumane to the edge and goes about as a smoothing 

administrator in the course along the edge. 
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II. LITERATURE SURVEY 

Diminishing the flame harm, the flame ought to be 

depleted when it is in little sum .However, the length of 

there is fuel the flame develops actually .Small measure of 

flames are hard to see, and that is the reason the flame are 

spotted past the point of no return This can be helped by 

the utilization of flame and smoke finders, which can 
recognize flame utilizing which is discharged from the 

flame and in addition the flame itself. A brief survey of 

real research work completed in the field of flame fire 

location and different calculations which are utilized as a 

part of this paper are given below:  

 

III. METHODOLOGY 

Figure2 shows the basic system block diagram of existing 

system. System block diagram contains three sensors 

Temp sensor, Gas sensor and Smoke sensor. Fire is 

detected through these three sensors.  
 

 
Fig. 2: Basic System Block Diagram 

 

Figure3 shows the basic block diagram of proposed 

system. In proposed system we are using Image 

processing detecting fire through blurring, motion 

detection, converting RGB image to HSV image, HSV 

thresholding, grayscale. Let see one by algorithms:  

 

 
Fig. 3: Basic Block Diagram of Proposed System 

 

IV. GAUSSIAN BLUR 

A Gaussian blur (otherwise called Gaussian smoothing) is 

the aftereffect of blurring a picture by a Gaussian 

capacity. It is a generally utilized impact as a part of 

representation programming, normally to lessen picture 

commotion and decrease point of interest. The visual 
impact of this obscuring strategy is a smooth obscure 

taking after that of review the picture through a 

translucent screen, particularly unique in relation to the 

bokeh impact created by an out-of-center lens or the 

shadow of an article under common brightening.  

Gaussian smoothing is likewise utilized as a pre-handling 

stage in PC vision calculations so as to upgrade picture 

structures at distinctive scales—see scale-space 

representation and scale-space usage.  

Scientifically, applying a Gaussian blur to a picture is the 

same as convolving the picture with a Gaussian capacity; 

this is otherwise called a two-dimensional Weierstrass 

change. By differentiation, convolving by a circle (i.e., a 

round box blur) would all the more precisely duplicate the 

bokeh impact. Since the Fourier change of a Gaussian is 

another Gaussian, applying a Gaussian blur has the impact 
of lessening the picture's high-recurrence parts; a 

Gaussian blur is consequently a low pass filter Sample 

Gaussian matrix  

 

This is a sample matrix, produced by sampling the 

Gaussian filter kernel (with σ =0.84089642) at the 

midpoints of each pixel and then normalizing. Note that 

the center element (at [0, 0]) has the largest value, 

decreasing symmetrically as distance from the center 

increases.  

0.00000067 0.00002292 0.00019117 0.00038771 
0.00019117 0.00002292 0.00000067  

0.00002292 0.00078633 0.00655965 0.01330373 

0.00655965 0.00078633 0.00002292  

0.00019117 0.00655965 0.05472157 0.11098164 

0.05472157 0.00655965 0.00019117  

0.00038771 0.01330373 0.11098164 0.22508352 

0.11098164 0.01330373 0.00038771  

0.00019117 0.00655965 0.05472157 0.11098164 

0.05472157 0.00655965 0.00019117  

0.00002292 0.00078633 0.00655965 0.01330373 

0.00655965 0.00078633 0.00002292  

0.00000067 0.00002292 0.00019117 0.00038771 
0.00019117 0.00002292 0.00000067  

Note that 0.22508352 (the central one) is 1177 times 

larger than 0.00019117 which is just outside 3σ.  

 

V. IMPLEMENTATION 

A Gaussian blue impact is regularly created by 

convolving a picture with a piece of Gaussian qualities. 

Practically speaking, it is best to exploit the Gaussian blur 

straightly detachable property by separating the procedure 

into two passes. In the first pass, an one-dimensional part 

is utilized to blur the picture in just the level or vertical 
heading. In the second pass, another dimensional bit is 

utilized to obscure in the remaining course. The 

subsequent impact is the same as convolving with a two-

dimensional piece in a solitary pass, however requires less 

figuring’s. Complication is regularly accomplished by 

inspecting the Gaussian filter piece at discrete focuses, 

ordinarily at positions relating to the midpoints of every 

pixel. This lessens the computational cost at the same 

time, for little filter parts, point testing the Gaussian 

capacity with not very many examples prompts a 

substantial mistake. In these cases, exactness is kept up (at 
a slight computational expense) by coordination of the 

Gaussian capacity over every pixel's zone. 

 
Fig 4:Images 
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VI. GRAYSCALE 

In photography and processing, a grayscale or greyscale 

advanced picture is a picture in which the estimation of 

every pixel is a solitary specimen, that is, it conveys just 

force data. Pictures of this sort, otherwise called high 

contrast, are made solely out of shades of dim, shifting 

from dark at the weakest power to white at the most 
grounded. Grayscale pictures are unmistakable from one-

piece bi-tonal high contrast pictures, which in the 

connection of PC imaging are pictures with just the two 

hues, dark, and white (additionally called bilevel or 

parallel pictures). Grayscale pictures have numerous 

shades of dim in the middle. Grayscale pictures are 

additionally called monochromatic, indicating the vicinity 

of stand out (mono) shading (chrome). Grayscale pictures 

are frequently the consequence of measuring the force of 

light at every pixel in a solitary band of the 

electromagnetic range (e.g. infrared, obvious light, bright, 
and so on.), and in such cases they are monochromatic 

legitimate when just a given recurrence is caught. In any 

case, additionally they can be orchestrated from a full 

shading picture; see the area about changing over to 

grayscale.  

 

A. Calculations for Changing Over Shading to Grayscale:  

How would you change over a shading picture to 

grayscale? On the off chance that every shading pixel is 

depicted by a triple (R, G, B) of intensities for red, green, 

and blue, how would you outline to a solitary number 

giving a grayscale esteem? There are taking after three 
calculations.  

 

The daintiness system midpoints the most noticeable and 

slightest conspicuous hues: (max(R, G, B) + min(R, G, 

B))/2.  

The normal strategy essentially midpoints the qualities: (R 

+ G + B)/3.  

The glow system is a more advanced form of the normal 

strategy. It likewise midpoints the qualities, yet it shapes a 

weighted normal to represent human observation. We're 

more delicate to green than different hues, so green is 
weighted most intensely. The formula for luminosity is 

0.21 R + 0.71 G + 0.07 B.  

 

The example sunflower images below  

 

 
 

Fig. 5: Images 

 

 

 

VII. THRESHOLDING 

Thresholding is the least difficult strategy for picture 

division. From a grayscale picture, thresholding can be 

utilized to make parallel pictures (Shapiro, et al. 2001:83).  

 

A. Technique: 

Amid the thresholding procedure, singular pixels in a 
picture are checked as "item" pixels if their worth is more 

noteworthy than some edge quality (accepting an article to 

be brighter than the foundation) and as "foundation" 

pixels generally. This tradition is known as edge above. 

Variations incorporate edge underneath, which is inverse 

of limit above; edge inside, where a pixel is marked 

"item" if its quality is between two edges; and edge 

outside, which is the inverse of edge inside (Shapiro, et al. 

2001:83). Normally, an item pixel is given an estimation 

of "1" while a foundation pixel is given an estimation of 

"0."  
At last, a parallel picture is made by shading every pixel 

white or dark, contingent upon a pixel's marks.  

 

B. Limit Choice: 

The key parameter in the thresholding procedure is the 

decision of the limit esteem (or values, as said prior). A 

few unique techniques for picking a limit exist; clients can 

physically pick an edge worth, or a thresholding 

calculation can register a quality consequently, which is 

known as programmed thresholding (Shapiro, et al. 

2001:83). A basic technique would be to pick the mean or 

middle esteem, the method of reasoning being that if the 
item pixels are brighter than the foundation, they ought to 

likewise be brighter than the normal. In a silent picture 

with uniform foundation and article values, the mean or 

middle will function admirably as the edge, in any case, 

this will by and large not be the situation. A more 

complex methodology may be to make a histogram of the 

picture pixel intensities and utilize the valley point as the 

edge. The histogram methodology accept that there is 

some normal quality for the foundation and article pixels, 

yet that the genuine pixel qualities have some variety 

around these normal qualities. Be that as it may, this may 
be computationally costly, and picture histograms might 

not have unmistakably characterized valley focuses, 

frequently making the determination of an exact edge 

troublesome.  

 

                                   RESULT 

 
Fig. 6: Detection of Temp,Smoke and Gas 
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VIII. CONCLUSION 

Nowadays fire detection and control in industrial sectors 

and commercial buildings are becoming a more important 
requirement due to the increased and intensive use of 

resources. The project on flame detection using edge 

search helps in identifying the flame image in video using 

Image Processing. After the flame characteristics are 

analyzed, a new flame edge-detection method has been 

developed and evaluated in comparison with conventional 

methods. Experimental results have demonstrated that the 

algorithm developed is effective in identifying the edges 

of irregular flames. The advantage of this method is that 

the flame edges in images detected are clear and 

continuous. Furthermore, with the change of scenarios, 
the parameters in the algorithm can be automatically 

adjusted. The clearly defined combustion region lays a 

good foundation for subsequent quantification of flame 

parameters, such as flame volume, surface area, flame 

spread speed, and so on. It is envisaged that this effective 

flame edge-detection algorithm can contribute to the in-

depth understanding and advanced monitoring of 

combustion flames. The algorithm provides a useful 

addition to fire image processing and analysis in fire 

safety engineering.  
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