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Abstract— The detection of fire in video has been widely 

studied in the world. Technique of color determination to 

identify as an effective result but it should be considered 

each frame in video and takes longer. Therefore, this paper 

combines with background subtraction technique to detect 

when an object appears and inspects whether the color of 

object find fire in video or not. The result of this study is 

high practical significance. 
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I. INTRODUCTION 

Nowadays, reason for human security is neccessary. 

Consequently, people often use camera everywhere such as: 

public places, companies, families v.v. They have a lot of 

functions including: detecting a strange intrusion object and 

fire alarm sound through infrared sensors are fixed to 

camera. Unnecessary alarm sounds may be caused by these 

high cost devices as dogs, cats v.v. appear in the frame of 

the camera. This is only the hardware solution. 

The appearance of computer vision allows us to 

acquire video from camera vision and process them. 

Combining images from camera and storing on computer for 

processing have formed smart monitoring systems as well as 

automatic systems in public places, traffic monitoring 

systems v.v. 

 
Fig. 1: Process in the smart monitoring system 

Object detection and fire detection in video of 

computer vision with high application in automatically 

smart monitoring system. The simple technique to identify 

images of fire through colorspace of the object. However, 

this solution spends a lot of time examining each frame of 

video. Moreover, it will not useful when the object of fire 

still does not appear 

This paper proposes using background subtraction 

technique to determine the object in video, then considers 

colorspace of the object to draw conclusion whether that 

object is fire or not to warn. 

II. SOLUTION 

A. Background Subtraction Technique 

Object detection is the process of finding instances of real-

world objects such as faces, bicycles, and buildings in 

images or videos. Object detection algorithms typically use 

extracted features and learning algorithms to recognize 

instances of an object category. It is commonly used in 

applications such as: image retrieval, security, surveillance, 

and automated vehicle parking systems 

Background subtraction technique[5] is mainly 

used when system has static background. It means system 

has fixed camera. This technique detects moving object by 

subtracting the current image pixel-by-pixel from a 

reference background image. Reference image is created by 

averaging images over time from using the first few frames. 

The pixels with the above difference, some threshold value 

are declared as foreground pixel. To improve quality of 

detected foreground regions (to remove noise), some post 

processing operation such as morphological erosion and 

dilation can be used. The reference background image is 

updated over time to adjust with dynamic scene changes. 

There are many variational approaches existed in literature 

for background subtraction. A pixel at location (x, y) in the 

current image is marked as foreground if 

| It(x,y)- Bt(x,y) | > T  (1) 

Condition is satisfied where T is a predefined 

threshold. The background image is updated by the use of 

following equation. 

Bt+1 =α It + (1- α) Bt  (2) 

After classifying all foreground pixels, 

morphological closing and opening operation are used to 

eliminate the smallsized regions. This technique is sensitive 

to dynamic changes i.e. when stationary objects uncover the 

background or sudden illumination changes occur. 

 
Fig. 2: (a) background image, (b) get image at next step 

(c) image result from background subtraction technique [7] 

Algorithm for background subtraction 

Input: current image I, background image B, threshold T 

Output: moving object M 

m:=getHeight (M); 

n:=getWidth (M); 
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for x:=1 to m do 

for y:=1 to n do 

if | I[x,y] – B[x,y] | > T[x,y] then 

M[x,y]:=255; 

else 

M[x,y]:=0; 

Algorithm for update background image 

Input: current image I, background image B, moving object 

M 

Output: background image B updated 

m:=getHeight (M); 

n:=getWidth (M); 

for x:=1 to m do 

for y:=1 to n do 

if M[x,y]:=0 then 

B[x,y]:= α * B[x,y] + (1- α)* B[x,y] 

Background subtraction was a powerful technique but it had 

been only successful in indoor environments. 

B. Colorspace Of Fire  

Colored fire is always within the range from the red to the 

yellow and is determined by formula [4]  

Rik(t) > RT ik(t) & Rik(t) > Gik(t) & Gik(t) > Bik(t)  (3) 

 
Fig. 3: The colorspace of fire from the red to the yellow 

III. EXPERIMENTAL RESULT 

Experimental results of use such as:C++ language, image 

processing library, OpenCV 2.4 and available 3 video files 

include AVI and MOV. 

File 

video 
Length 

Object 

detection 

The number of 

times fire 

appearance 

Fire 

detection 

File1 38s Yes 0 0/0 

File2 10s Yes 0 0/0 

File3 60s Yes 12 12/12 

Table 1. Result for some of the tested sequences 

IV. CONCLUSION 

Using the colorspace to determine fire in video for an 

effective result. However, it is time-consuming because of 

considering each frame in video. Object identification to 

appear in video through the combination of background 

subtraction technique instantly detect the object is fire or not 

thought color graphs. It has surmounted the above 

restriction. The result of study is useful and may be able to 

apply into automatically smart monitoring system. 
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