
Special issues on Computer Applications 

 

 

 

ISSN: 2393 - 9141                                  www.internationaljournalssrg.org                                      Page 157 

KILL FIRE: Developing a Real-time and 

Automatic Early Warning System 
 

Ms.P.Arthi 

Department of Computer Science 

UG Student 

St.Peter’s College of Engineering and 

Technology Chennai, India 

 

Ms.R.Harshani 

Department of Computer Science 

UG Student 

St.Peter’s College of Engineering and 

Technology Chennai, India 

 

 

Ms.P.Preethy Rebecca 

Department of Computer Science 

Associate Professor 

St.Peter’s College of Engineering and 

Technology Chennai, India 

Abstract— Conventional or Standard fire detection 

techniques use physical sensors for   fire detection. 

Chemical atoms or molecules present in the air are 

obtained by sensors and are used by the regular fire 

detection systems to raise an alarm. Though, this also 

leads to false alarms; for example, a person smoking in a 

closed environment or burning of incense sticks may 

activate a usual fire alarm system. In order to control such   

false alarms of traditional fire detecting systems, a 

computer vision-based fire detecting procedure or 

algorithm is needed. This algorithm can be implemented   

simultaneously with typical fire detection systems to lower   

false   alarm rate.  It can also be installed as a free-

standing   system to sense fire by utilizing video frames 

received via a video acquisition device.  A novel fire color 

model is invented in Kill Fire Algorithm.  

 Keyword— Fire detection, Color model, Bitmap images, 

Channels, Frames and Clones.        

                   

I. INTRODUCTION 

In India 23% of nation's topographical zone is secured by 

timberlands and out and out India has 75 million hectares 

of woods.  Timberlands assume an imperative job to lessen 

natural changes that are brought about by regular 

biological procedure and human impacts.  Under different 

laws, backwoods are ensured in the nation.  Photosynthesis 

is where plants and trees assimilate carbon dioxide and 

carbon is put away.  In light of this explanation woods are 

viewed as an incredible way to battle an unnatural weather 

change.  Amusingly, when similar woodlands are enduring 

an onslaught, they discharge huge measure of carbon 

dioxide and this contributes in expanding the carbon in air.  

Forestalling woods fires is considered as significant test 

since ordinary fire identification framework i.e., the 

recognition procedure is finished with the assistance of 

sensors which doesn't end up being that productive.  And 

afterward the advancement of location framework 

concentrated quickly on computerized camera innovation 

and video handling dependent on content. Shading, 

geometry and movement are viewed as the three 

significant highlights that are associated with vision based 

framework right now made as the pre-handling stride.  

A large portion of the fire discovery framework takes 

shading data as the underlying advance.  Afterward, fluffy 

rationale upgraded approach is proposed in which the  

Prevalent data taken is luminance.  Instead of utilizing other 

shading space models, right now space model is liked. This 

model is exceptionally equipped for recognizing luminance 

from chrominance information. Segregation between 

genuine fire and fire like shaded articles is accomplished 

right now.  Both smoke discovery and identification of fire 

pixel utilizing fluffy rationale can be utilized in equal for 

best outcomes.  A proficient shading observation task in an 

inquiry tower situated on a model is required to build up a 

best fire location framework.  There are numerous 

approaches to screen wide fires.  By and large, some work 

force performed skyscraper (Fleming and Robertson 2003).  

This following framework is as yet utilized in certain 

nations, for example, the US, Canada, and Australia 

(Towers).  Because of the searching for troublesome living 

condition in the towers and the instability of human 

perceptions, some view strategies, for example, Automatic 

Video Surveillance Systems (AVSS) for screen little woods 

has been proposed (Breejen, Breuers et al. 1998; Baumann, 

Boltz et al. 2008). Late advancement identified with fierce 

blaze the location] depends on satellite pictures.  Instances 

of such reconnaissance frameworks (NASA; National 

Environment Satellite; Cracknell 1997)  Less spatial and 

transient goals of satellite  pictures causes deferred fire 

recognition it might have developed enormous when the 

fire was identified (Yu, Wang et al. 2005; Bagheri 2007).  

Clear data can be increasingly point by point timberland fire 

checking and with a best grain spatial and fleeting end.   

Likewise, sensor hubs can be used in regions where satellite 

signs are not accessible.  Fire Weather Index, accomplished 

in many years of ranger service, is one of these ongoing 

advances in ranger service.  The multi-tactile nature of the 

technique expands the plausibility of recognizing fire with 

more noteworthy absoluteness and lower bogus caution. 

Creating a false alarm recognition system, gives exact 

output about the existence of fire.  The semantic division of 

occasions on crisis settings includes the distinguishing 

proof of recently characterized occasions of intrigue.  Right 

now, engaged semantic occasion is the nearness of fire in 

recordings. The writing presents a few techniques for 

programmed video fire recognition; however these 

strategies were worked under presumptions, for example, 

motion cameras and supervised helping circumstances that 

are regularly as opposed by the recordings gained by 

portable gadgets.  To satisfy this hole, it initiates a fire 
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identification technique, called KILLFIRE. 

 

This strategy enhances on the following set of angles: it 

depends on an explicitly custom fitted shading prototype 

termed as Fire-like Pixel Detector ready to enhance the 

precision of fire discovery; it utilizes another procedure for 

movement pay, lessening the issues saw in recordings 

caught with non-stationary cameras; and  characterizes a 

division technique ready to distinguish, not just the 

nearness, yet in addition the fragments in the video where 

fire happens.  It tested our proposition on two datasets with 

various qualities and condenses the outcomes to exhibit 

the unrivaled viability, as far as evident positives and 

negatives, when contrasted with cutting edge strategies. 

 

 

II. SYSTEM ARCHITECTURE 
 

 
Fig.1 System Architecture 

 

III. LITERATURE SURVEY 

The  paper, 
[1]

“Object based detection in wind storm- 

based forest-high resolution multispectral images”, 

propose a system using remote sensing that serves to be a 

cost-effective technique for the assessment of damage that 

are caused by natural calamities.  These calamities are 

very cruel and can cause great damage to properties and 

leads to life loss, where those effects should be controlled 

and prevented in prior.  The Remote Sensing approach 

proves to be rapid technique in order to prevent those 

impacts that are caused by natural disasters.  This 

technique is also cost-effective in nature.  The novelties in 

this remote sensing approach are an automated selection 

process which effectively performs image segmentation 

and categorization procedure.  Along with this novel 

process, it also includes an automatic bi-temporal 

categorization to sanction the segregation of the damaged 

and affected area. 

Author of the paper, 
[2] 

“Effectiveness of morphological 

reconstruction operators in change detection for remote 

sensing images”, suggest that combination of textual 

features and spectral features provides a successful result 

when change detection is under consideration. This 

distinguishes the effect of various morphological operators 

based on the reliability of the change detection.   

[3]
Fen Gao, a Junyu Dong and Cui Xiea used extreme 

learning machine to put forward a change detection method 

called SAR  image change detection.   Neighborhood-ratio 

is used in order to acquire some interested and involved 

pixels that have huge likelihood of being modified or 

unmodified i.e., changed or unchanged.  This proposed 

change detection method is strong to multiplicative sound 

and is used to discover change in multi-temporal  images. 

[4] 
“Fusion of Extreme Learning Machine and Graph-Based 

Optimization Methods for Active Classification of Remote 

Sensing Images” is put forward to suggest that a structured 

multiclass active learning techniques for remote sensing 

image categories.  The ability of extreme learning machine 

allocates and graph based techniques speed up the ranking 

precision, when reducing user interaction.  The ELM makes 

an initial label evaluation of uncontrolled image pixels.  

Then improve group-based operational combined spirit 

extreme learning machine output into the initial evaluation 

of image structure.  For the solution, this multiclass 

developed issue leads to a firm of linear equation.  The 

developed problem is solved in a linear time because to the 

sparse Laplacian matrix is constructed from the lattice 

graph explained in the image pixels.  In study, a describe 

and consider and outcome of a suggested AL techniques on 

2 high resolution image obtained byIKONOS-2 and 

GoeEye-1, a recognized University hyper spectral image. 

In 
[5] 

“Extreme Learning Machine for Regression and 

Multiclass classification” authors focus on binary 

classification applications. Therefore, slight modification is 

made in LS-SVM and PSVM to support such complex 

situations.  In this, both the vector machines are made 

much simpler along with unified learning framework of the 

vector machines. 

 
[6] 

To get a precise differential map is an open challenge in 

finding changes.  To overcome this problem, a change 

sensing technique on salinity finding and frequency change 

is proposed. Wed frequency is  an predominant difference 

in the initial difference image  acquire by the logarithmic -

ratio for the image find the tuned salinity in the image, then 

evaluate the local entropy of SDI to get an entropic salient 

difference image(ESDI). FDI is the frequency and 

bandwidth blending of IDI and ESDI, and then the test 

results confirm the efficacy and suitability. 

In 
[7]

 “Digital Image Processing” the author Esmond C. 

Lyons focuses on the evolution of digital image organize 

can be seen as microcosm of the general data processing 

field.  A traditional batch-type operator with only a few 

type of practitioners and a few applications, it has revealed 

a gradually increasing growth rate, triggered by a number 

of factors contributing to a wider expansion in general data 

processing.  The range of block-type actions is effective in 

image processing with the same technologies used in other 

area. 

In this paper 
[8] 

“A survey of Processing and Feature 

Extraction Techniques for Radiographic Images”, the 

writer suggest that feature extraction is most wearing 
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process in image pattern recognition.  Few origins were 

difficult with irrelevant details and relative features of 

specific application are also illustrated. Many 

preprocessing methods in upgrading the abilities and 

discarding inappropriate data are removed and compared.   

This method adds “gray level distribution linearization”, 

digital spatial filtering, contrast enhancement and image 

subtraction.  This method is classified as spatial and 

Fourier domain operations.  First it narrated as spatial 

domain working of directional signatures and contour 

tracing.    

In 
[9] 

“Random Walks for Image Segmentation”, Leo 

Grady focuses on a novel technique that offers performing 

multi-label, interactive image segmentation.  A tiny 

number of pixels with predefined labels, from each 

unnamed pixels, the possibility of a random walker will 

first reach one of the pre-labeled pixels and can be 

analyzed and quickly determined.  By allocating each 

pixel to the largest probability evaluated label, a high 

quality image segment can be obtained.  This algorithm is 

combined attachment to the unique potential theory and 

electrical circuit.  This algorithm is designed in space of 

the discrete, using joint analogies of the quality operators 

and concept of continuous feasibility theory, allowing it to 

be used in arbitrary dimension in arbitrary graphs. 

The paper 
[10]

“Textural Features For Image 

Classification”, this clearly expresses that texture is one of 

the predominant characteristic that is used for spotting 

objects (or) area of interest in an image, indicating 

whether the image is photomicrograph, a satellite image or 

aerial photograph.  Here two kinds of dissimilar 

regulations are used, one in which “convex polyhedral” is 

considered as the decision region and another for which 

“rectangular parallelepipeds” are examined. 

[11] 
“SVM active learning approach for image classification 

using spatial information” published to focus on “Support 

Vector Machine Classification”.  In past few years, active 

learning seems to have a tremendous growth in remote 

sensing to achieve the task of making sample collection, 

which is used for “Supervised Image Classification”. In 

specific, the author prefers the combination of spatial and 

spectral data personally in the iterative task of sample 

selection.  Due to this reason, three different principles are 

initiated to serve the process of selecting the samples 

from those samples that already holds the current training 

set.  

Authors Madhu and Vikas explored the 
[12] 

“effectiveness 

of various texture features for change detection in Remote 

Sensing Images”.  According to them the process of 

detecting the change can be viewed as a problem of 

classification, they are categorized into no change and 

change classes.  In remote sensing images, change 

detection certifies to be a vital area for research in many 

applications, such as urban planning, disaster management 

etc.  As many authors have declared that texture is a very 

important characteristic feature that is used for the 

purpose of identifying diverse regions or objects in an 

image.  In this, morphological operators and spectral 

operators are considered with texture features.  This 

reveals a non- negative effect on the perfection of change 

recognition in remotely sensed images.  This paper 

traverses the virtue of diverse aspects of the texture that are 

used to enhance the accuracy of change detecting flows.  

All other parameters are kept as constant here except the 

texture characteristic and their impact. 

In this paper, 
[13] 

“Differential evolution extreme learning 

machine for the classification of hyper spectral images”, 

authors express that ELM is described by a unified 

formulation for various classification problems like binary, 

Regression and multiclass.  And the result is provided in 

compact manner. ELM [Extreme Learning Machine] is one 

of the new machines learning approach which has been 

recently introduced.  They have suggested an effective 

classification technique for hyper spectral images.  This 

technique is based on ELM.  Model selection issue is 

addressed in association with ELM.  They have built an 

“automatic-solution-based differential evolution”.  This is 

easy and simple; in order to indicate the performance it 

uses cross validation for finding the best ELM parameters. 

 

This paper, 
[14]

 “Unsupervised change detection in 

multispectral remotely sensed imagery with level set 

methods” is proposed to deeply examine the concept of 

unsupervised change-detection issue.  This is composed as 

a segmentation problem in which unfairness between 

modified and unmodified classes in the distinct image is 

attained by the interpretation of a proper energy function.  

Level set method is adopted to minimize this function, 

which repetitively seeks a global optimal contour dividing 

the image into mutually exclusive parts, which is 

connected with changed and unchanged classes.  

Robustness of this procedure to noise is increased by a 

multi-resolution execution, where the analysis is carried 

over in different images at distinct resolutions.  This 

technique reveals a clear superiority in change detection 

methods.  

 

 
[15] 

A novel iterative active learning practice, which defines 

effectual multi-temporal training sets, is required for the 

supervised-detection of land cover transitions in same area 

at different times by acquiring a pair of remote sensing 

images.  Bayes’ rule for compound classification is used to 

formulate the framework for this AL technique.  A set of 

two spatially lined up unlabeled pixels is chosen from two 

images that are categorized with maximal uncertainty.  An 

external supervisor labels these pixels and then it is 

included in the training set.  Joint entropy assesses the 

uncertainty of a pair of pixels by considering two distinct 

simplifying assumptions.  The following are the different 

presumptions that are regarded for “multi-temporal 

images”, one is class- conditional independence and the 

other one is temporal independence.  Different procedures 

are introduced accordingly.   

 

In 
[16] 

“Automatic Change Detection - Multiple Classifier 

System”, the presenters states that in remote sensing 

applications, Change detection is an actively researched 

topic, Here remote-sensing application includes disaster 

assessment, urban studies and monitoring of deforestation 
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etc. For ensemble of multiple-classifiers and choosing of 

training samples a novel strategy is followed.  Instead of 

using one threshold, in this two groups of threshold are 

used to enhance the quality of training samples that are to 

be selected. To attain maximum CD accuracy, conjunction 

of morphological and texture profiles are utilized along 

with spectral data.  This “multiple classifier system” takes 

good advantage of ELM, K-nearest neighbor and 

multinomial logistic regression. 

 
[17] 

The computerized context-sensitive method for 

registration noise (RN) is provided to notice the change in 

multi-temporal possessions of RN in VHR images.  By 

utilizing the effects of RN in VHR images, the initial 

technique is examined and the allocation of spectral 

change vectors evaluated as stated by the change vector 

analysis in a measured polar domain.  This procedure 

examines SCVs that fall at dissimilar resolution levels in 

each quintile cell that is automatically found and the 

output of RN on the polar domain.  The change-detection 

map is initiated in both multi-scale analysis and spatial-

contextual statistics.    Zhang et al. used a background 

subtraction approach in order to observe the motion.  The 

part of the areas where the movements are present is 

observed by using RGB color model, thus this model 

determines whether the region represents fire or not.  If 

the fire is observed then respective measures are taken 

like raising an alarm and sprinkling of water from the 

water dispenser etc.  The accuracy of this model is quite 

high whereas no quantitative analysis is done to prove. 

Celik and Demirel proposed a technique that is purely 

based on YCbCr color space model. In this model, the 

pixels mean intensity and Cb, Cr channels are considered.  

The reason behind choosing this model is, it segregates 

luminance information from chrominance because of this 

feature, YCbCr color model proves to be much more 

efficient than RGB.  Here luminance refers to brightness 

and chrominance refers to color.  Cb and Cr are known to 

be the blue and red difference respectively.  Rossi et al. 

originated a methodology where pixels clustering are done 

by taking the V channel of the “YUV model”.  They 

initiated by choosing the “pixels” in the cluster that have 

the greatest of V to allocate them by utilizing a “3D 

Gaussian model”.  This model is rapid and plain, but these 

“Color Based Models” does not have high withstanding 

capacity.  This is because they only consider the 

chromaticity and the sections that have the same 

“chromatic patterns”.  Hence accurate result is not 

possible over here.  The concept of “stereovision” is 

predominantly noticed for the purpose of “Visualization 

and Quantitative characterization of fire fronts”.  These 

algorithms grant permission to model 3D flame fronts and 

pulls out geometric specialization like volume, heading 

and surface area etc. 

 

IV. WORKING OF THE MODULE 

 

Every single module performs its respective task 

autonomously.  Each component acquires its input as 

videos from the cameras that are installed for monitoring.  

And then they are converted into a group of frames.  Every 

single frame that is obtained from the video is converted 

into bitmap images.  And from this bitmap image, three 

clones are considered.  Each clone is then converted into a 

set of 3 channels i.e., Y, Cb and Cr channels.  Then the 

difference i.e., Y-Cb and Cr-Cb is taken.  For a non-fire 

pixel Y-Cb and Cr-Cb is smaller and for a fire pixel it is 

comparatively greater.         

 

Fig.2 Conversion Models 

 

 

 

 

V. OUTPUT 
 

 
  Fig.3 Initial Screen 
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Fig.4 Live feed captured using the camera and 

different background of the image is obtained - 

without fire 

 

 

 

 
Fig.5 Live feed – with fire 

 

 

 

VI. CONCLUSION 
 

A modern fire detection system namely KILL FIRE is 

projected and evaluated in this paper.  This system takes 

control of spatial segmentation, which is inaugurated by 

the “motion flow analysis” and “pixel detector model”.  

Both the factors are integrated to detect patterns which 

assist as the proof of fire.  An innovative “motion 

compensation technique” is deployed to reach great 

successfulness over the videos that are captured using 

cameras.  Individuality in our method is that, the 

“temporal-video segmentation” not only confirms the 

existence of fire, it also provides the segments within the 

video where the fire actually appears.  The experimental 

outputs proved to be promising.  The proficiency of this 

fire detection system is improved in real time application. 

 REFERENCES 
 

1. Object based detection in wind storm-based forest using 

high resolution multispectral images, N.Chehata, C.Oray, 

S.Boukir 

https://www.researchgate.net/publication/264244457_Obje

ctbased_change_detection_in_wind_storm-

damaged_forest_using_highresolution_multispectral_imag

es 

 

2. Effectiveness of morphological reconstruction operators 

in change detection for remote sensing images, Madhu 

Khurana and Vikas Saxena 

 

3.Change detection from synthetic aperture radar    images 

based on extreme learning machine,  a Junyu Dong, Bo Li, 

and Cui Xiea, 

 

4.Fusion of Extreme Learning Machine and Graph-Based 

Optimization Methods for Active Classification of Remote 

Sensing Images, YakoubBazi, NaifAlajlan, Farid Melgani, 

     https://ieeexplore.ieee.org/document/6891215 

 

5.Extreme Learning Machine for Regression and 

Multiclass classification, Guang-Bin Huang, Hongming 

Zhou, Xiaojian Ding and RuiZhang, 

https://ieeexplore.ieee.org/document/6035797 

 

6. Land Cover Changed Detection Using Saliency and 

Wavelet Transformation, Begum Demir, Francesca Bovolo 

and Lorenzo Burzzone, https://www.int-arch-photogramm-

remote-sens-spatial-inf-sci.net/XLI-B7/601/2016/isprs-

archives-XLI-B7-601-2016.pdf 

 

7. Digital Image Processing: An Overview, 

EsmondC.Lyons, 

https://ieeexplore.ieee.org/document/1646588 

 

8.A survey of Processing and Feature Extraction 

Techniques for Radiographic Images, Ernest L. Hall, 

Richard P.Kruger, 

SamuelJ.DwyerDavidL.Hall,https://ieeexplore.ieee.org/abst

ract/document/1671992 

 

9. Random Walks for Image Segmentation, Leo Grady, 

https://ieeexplore.ieee.org/document/1704833 

 

10. Textural Features for Image Classification, Robert M. 

Haralick, k. Shanmugam and Its’hak Dinstein, 

https://ieeexplore.ieee.org/document/4309314 

 

11. SVM active learning approach for image classification 

using spatial information, Edoardo Pasolli, Farid Melgani, 

Devis Tuia, Fabio Pacifici and WilliamJ.Emery, 

https://ieeexplore.ieee.org/document/6531640 

 

12. Effectiveness of various texture features for change 

detection in Remote Sensing Images, Madhu Khurana and 

file:///E:/05-8-2020/40%20Papers%20-%20Uma%20rani/AppData/Local/Temp/www.internationaljournalssrg.org


Special issues on Computer Applications 

 

 

 

ISSN: 2393 - 9141                                  www.internationaljournalssrg.org                                      Page 162 

VikasSaxena, 

https://ieeexplore.ieee.org/document/8003945/ 

 

13. Differential evolution extreme learning, machine for 

the classification of hyper spectral images, Yakoub Bazi, 

Naif Alajlan, Farid Melgani, Haikel AlHichri, Ronald 

,https://ieeexplore.ieee.org/abstract/document/6656874 

 

14. Unsupervised change detection in multispectral 

remotely sensed imagery with level set methods, Yakoub 

Bazi, Farid Melgani 

https://ieeexplore.ieee.org/document/5454347 

 

15. Detection of Land-Cover Transitions in Multi-

temporal Remote Sensing Images With Active-Learning-

Based Compound Classification, Begum Demir, 

FrancescaBovolo, 

https://ieeexplore.ieee.org/document/059500 

 

16.Automatic Change Detection in High-Resolution 

Remote Sensing Images by Using a Multiple Classifier 

System and Spectral–Spatial Features, Kun Tan, Xiao Jin, 

Antonio Plaza, Xuesong Wang, Liang Xiao and Peijun 

Du, https://ieeexplore.ieee.org/document/7450611 

 

17. A Context-Sensitive Technique Robust to Registration 

Noise for Change Detection in Very High Resolution 

Multispectral Images, Francesca Bovolo, Lorenzo 

Bruzzone, https://ieeexplore.ieee.org/document/4779305 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///E:/05-8-2020/40%20Papers%20-%20Uma%20rani/AppData/Local/Temp/www.internationaljournalssrg.org

