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Abstract 

 
This paper presents a method for recognition of flame types coming from different 

kinds of fuel through analysis of flame images. Accurate detection of fire alarm 

and achievement of early warning is positive development for cities fire safety. 

Image-based fire flame detection technology is a new effective way to achieve 

early warning through the early fire flame detection. Different fuel combustion in 

air it the basic of basis to recognize the type of flame. The application built up by 

using generic color model and the techniques of image analysis.   
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1 Introduction 

                Fire is one of the most common hazards; it is an uncontrollable phenomenon for time 

space. It directly endangers human life and property, which also causes environmental 

pollution, ecological balance, fire fatalities, fire injures, direct and indirect losses. It 

performs in different ways to cause a serious loss of life and property. Fire is a 

common catastrophic problem which has to be faced by people all over the world. 

With the development of society and the increase of social wealth, the number of fire 

losses and fire damage is increasing these years. The materials from United Nations’ 

"World Fire Statistics Centre" showed that the number of fire losses has increased 

twice in less than 7 years in United States, Japan, increase twice with 16 years, 

China's increase two times every 12 years. More than 10,000 fire accidents happen 

daily around the world, which kill hundreds of people lives. The history of our 

beautiful Gävle also recorded that huge losses had resulted from large fire before. This 

warns human doing more works to explore the detection, prevention and rescue 

methods of fire. It is important to reduce the harm for human from the fire. The status 

of smoke and flame can be described directly in Figure 1. Everyone can feel the terror 

of the fire through Figure 1, even not at the scene.  

The people who are observant are able to figure out that the color of the fire 

flame is not the same in different areas. The reasons for this phenomenon depend on 

several factors, such as the temperature of the fire and the types of fuel. Actually, the 

substance is the most important because of the blackbody radiation and the spectral 

band emission. It means that both spectral line emission and spectral line absorption 

play an important role in the color of the flame, so different types of fuels have 

different flame colors when burned. However, these phenomena inspire us and that is 

why we try to detect the fire flame, caused by different kinds of fuel, by analyzing 

flame color. 

 

Figure 1.  Conflagration (source: wikipedia, original upload 27. Oct 2006 by Sylvain 

Pedneault (self made)) [19] 

 

The problem of determining fires has been discussed in many CS (Computer 

Science) applications. However, there is still no solution that could automatically 
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identify the type of fuel. Now we want a solution that can quantify the amount of the 

fire from digital imagery, not only detect. We hope we are able to improve the fire 

detection process through various methods, then the source of the flame could be 

identified more accurately and efficiently.  

Image is an important resource for human’s access and exchanging information. 

Images can be used as major media for human interaction and understanding of the 

world. And the technology of image analysis was involved in all kinds of aspects of 

human life already. Therefore, image analysis technology used in the field of early 

warning of fire is very important. Currently, there are some sophisticated fire detection 

methods, such as smoke fire detector, heat fire detector and optical flame fire detector. 

They use fire flame smoke, temperature, and the nature of light to detect fire. However, 

the different fire places, it forms all kinds of complex combustion environment. 

Therefore the environmental factors always affect these kinds of detectors. Most of the 

traditional early warning systems for the detection used concentration detection rather 

than testing the flame itself. It leads to highly false warning rate, long detection time 

and no warnings for some cases. For example, free smoke flame cannot be detected by 

smoke detector. Therefore, it is a great deal of difficulty to be achieved in the early 

warning of fire detection. Just as we want, image analysis can solve this problem. 

Using digital image technology do the fire flame image processing and then combine 

the feature of the fire flame to analyze the fire. Finally, it can be archived early 

warning of fire. All over the world dedicated to the research and development of early 

warning fire detection method and equipments. There are three advantages of image 

analysis used in the field of fire detection. First of all, compared with the traditional 

warning methods, this method is more effective to improve the accuracy of early 

warning. The second advantage is that it is capable of reducing the warning time 

greatly. Thirdly, it provides richer information about the fire. 

         Our goal of this thesis is to create an application to archive fire fuel recognition. 

The application built up combination of the knowledge of image analysis and our own 

understanding of fire detection. In addition, it is also based on other people’s previous 

researches on fire detection and then we add our ideas into fire detection. We will 

continue to present what types of fuel could be detected in our application, what 

delimitation exists, and what questions we research during the whole application. The 

flame could be successfully detected in the fire accident if we detect by recording a 

video. Because the detector physically doesn’t need to close to the flame, the pre-

warming function is able to be accomplished. 

1.1  Detected Fuel     

The fuels which are detected during whole application are lithium (Li), sodium (Na), 

potassium (K), calcium (Ca) and cooper (Cu).  

Firstly, the flame color is the most intuitive physical characteristic. Secondly, the 

feature of the image color is one of commonly used image features. From these two 

factors, we got an inspiration; it means the fuel’s flame which is detected by our 

application should have very high recognition rates. So, the application focuses on 

detecting the metal, which can do flame test color. Using these metals can give very 

obvious and convincing results.  

All the fuel which is detected in our application is shown in Figure 2. The colors 

of these metals’ flame are very representative. These types of metal elements not only 

can represent the common physical characteristics of the flame, but also reflect that 

different fuel flames have different colors. Choosing these 5 fuels to do detecting can 

explain our topic, no matter by following the scientific points or according to the logic 

methods. 
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Lithium 
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 Sodium 

(Na) 

B 

Potassium 

(K) 

           C 

Calcium 
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   D 

Copper 

(Cu) 

   E 

 

Figure 2.  Detected Fuels [A Lithium Flame Test Burned on Gas (source:   German Wikipedia, 

1original upload 24. Jan 2005 by Herge (self made) [9]   ); B Sodium Flame Test Burned on 

Gas (source: Gas flame used for flame test of sodium carbonate. 13. Jun 2005 Søren Wedel 

Nielsen [14]) C Flame Test on Potassium (source: amazingrust [10])); D Calcium Flame Test 

Burned on Gas (source: German Wikipedia, original upload 24. Jan 2005 by Herge (self made) 

[6] ); E Flame Test on Copper (source: amazingrust [7] ) ]  

The colors in the Table 1 are just a guide. “Almost everybody sees and describes 

colors differently. For example, we used the word "red" several times to describe 

colors which can be quite different from each other. Other people use words like 

"carmine" or "crimson" or "scarlet" to describe, but not everyone knows the 

differences between these words - particularly if their mother language isn't English.” 

These explanations of the colors description were present by Clark on his web guide 
in 2005. [4]  
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Table 1.  The color of 5 detected fuel flame  

Fuel Flame Color 

Lithium (Li) Red 

Sodium (Na) strong persistent orange 

Potassium (K) lilac (pink) 

Calcium (Ca) orange-red 

Copper (Cu) blue-green (often with white flashes) 

 

1.2 Delimitation 

Taking into account the safety of extracting the flame picture and the limitations of 

available resources, our works are limited by detecting the flame test pictures coming 

from laboratory, and especially some combustible materials would be dangerous; we 

will reference the existing network resources. For example, sulphur burning in the air 

will produce toxic gases. Some metals are very it’s very difficult for us to get the 

pictures of the flame in our daily life, so the pictures have to be gotten from network 

resources. During the whole process, we only detect the fuels which can be used to do 

flame test successfully in laboratory.  

 

1.3 Aim 

 This paper aims to use general color model to build a recognizing flame method 

which is very efficiently and accurate. It can not only do the early warning but also 

recognize what the fuel is. This method can make a contribution to the fire defense 

system. The species of the fuel can be detected and distinguished by the color of the 

flame. After knowing the species of the fuel, we can contribute to the clinic diagnosis 

and treatment. I take the medical case as an example. We can diagnose what kind of 

toxic gas was breathed by the patient and then cured them properly. After that, through 

detecting the color of the flame we can make sure that toxic gas is the added-gas of 

which objective. And we can use this method to precisely detect the species of the fuel 

in the medical field as well. For instance, lots of toxic gases from burned plastic are 

harmful to human being. Therefore, the method mentioned above could be utilized in 

order to diagnose the patient’s symptom. 

 

1.4 Research Questions  

·Is it possible to recognize fire flame coming from which different type of fuel in an 

effortless way?  

 

·Is there any technique for detecting fire flame not only for early warning but also 

recognizing the fuel automatically?  
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2 Background 

In this chapter, relevant academic background for the application is going to be 

described in detailed.  

 

2.1 The Principle of Flame Test Color  

In order to know the application, it is important to understand what flame test is and 

the fuel which is suitable for doing the test. 

What is flame test? Flame test is a procedure used in chemistry to detect the presence 

of certain metal ions. It bases on different characteristic of emission spectrum for 

different elements. By understanding the essence of the flame, we found that flame 

test is a physical reaction which occurs when there is other chemical reaction 

combustion. The 5 kinds of detected fuels: Li Na K Ca and Cu are typical material for 

flame testing. The author of Minerals of the World said that since some elements have 

the ability to change the color of a flame, a flame test can be useful in determining the 

chemical components of an unknown mineral. [8] 

 

2.2 Atomic Emission Spectrum 

The Emission Spectrum is the relative intensity of electromagnetic radiation of each 

frequency emitted by a specific atom or molecule. There are shells with different energy 

levels in an atom or molecule to accommodate the electrons. The electrons absorb energy, 

such as from heat or light, they are excited to a higher energy level. When they fall back to 

the ground state, which is the original energy levels, they emit electromagnetic radiation in 

terms of photons with different frequencies due to the different quantum number (n) of the 

atom or molecule.  Figure 3 shows the electromagnetic radiation is emitted from a hydrogen 
atom when an excited electron at n=3 falls back to n=2. 
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Figure 3. The Hydrogen atom emits electromagnetic radiation (source: wikipedia, original upload16. 

Dec 2006 by selfmade.) [18] 

Since different elements have their own characteristics, their emission spectra are unique. 

The Atomic Emission Spectrum is the pattern of frequencies obtained by passing light 

emitted by atoms of an element in gaseous state through a prism. It is also unique due to the 

uniqueness of the characteristic of each atom. Because of the own characteristics of Lithium 

(Li), Sodium (Na), Potassium (K), Calcium (Ca) and Copper (Cu), they emit different flame 

colours during the flame test. The author for “Analytical Chemistry for Technicians” said 

that each individual metal has its own characteristic emission and absorption pattern; its own 

unique set of wavelengths emitted or absorbed; its own unique line emission or absorption 

spectrum. This is because each individual metal atom has its own unique set of electronic 

levels. This fact is demonstrated in a simple laboratory test known as the “flame test”. 

Sodium atoms presents in a simple low-temperature Bunsen burner flame will emit a 

characteristic yellow light. Potassium atoms present in such a flame will emit a violet lithe. 

Lithium and strontium atoms emit a red light. [5] Figure 4 are the emission spectra of the 

five tested materials. It shows the distribution of the flame colors clearly. Using atomic 
emission spectrum makes the color distribution visible.  

  
Li 

 
Na 

                 
Li 

 
                Ca 

                 
Cu 

Figure 4. Emission Spectra of 5 Detected Fuels (Source: webmineral, Flame Test) [15] 

 

The visible region of the emission spectrum is within the wavelength 400nm to 700nm 

 

2.3 HSV (Hue, Saturation, and Value) Model 

After knowing the reason for the appearing of different flame colors, the next is to 

choose a suitable way to analyze the images. Using the suitable analysis, the color 

distribution of different flames can be found. For the application works, we will 

present that HSV can be used as a generic model to achieve the detection and 

recognition of the tested materials. 

The HSV model can be understood by human than RGB (Red, Green, and Blue) 

color space easier. H is Hue, S is Saturation, and V is Value. Hue is describing the 

color component of the HSV color space. When we set Saturations to 0, Hue is 

undefined and the Value-axis can present the gray-scale of the image. This definition 
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of HSV model was presented in the book “Pattern Recognition and Image Analysis”. 

[11] 

2.4 Previous Research 

During the process of our theoretical research, we found that there are not many 

previous detecting by others on reorganization fuels. There are few people considering 

the different colors of flame, most of those cases just consider generic color model for 

flame pixels classification. Turgay Celik and Hasan Demirel us YCbCr color, which is 

better in discriminating the luminance from the chrominance. It is more robust to the 

changes illumination than RGB (Red–Green–Blue) or rgb color spaces. [17] 

ByoungChul Ko, Kwang-HoCheong and Jae-YealNam, they research the fire 

detection by using hierarchical Bayesian Networks that contain intermediate nodes. 

There are four probability density functions for evidence at each node is used. The 

probability density functions for each node are modeled by using the skewness of the 

color red, and the other three high frequencies obtained from a wavelet transform [2]. 

Behcet Ugur TÄoreyin not only uses color and temporal variation information, but 

also characterizes flicker process in flames by using HMMs trained with 1-D temporal 

wavelet transform coefficients and color variation in fire-colored moving regions in 2-

D spatial wavelet transform. In the color part, the color values of moving pixels are 

compared with a pre-determined color distribution which represents possible flame 

colors in video of RGB color space. The color distribution of flame is obtained from 

sample images containing flame regions. [1] In the “Digital image-based flame 

emission spectrometry”, the authors detected fire flame by webcam which is based on 

the RGB color system, and then a novel mathematical model was developed in order 

to build DIB-FES analytical curves and estimate figures of merit for the proposed 

method. [20] 

3 Method  

In this section, it describes the method which achieved recognizing the flame coming 

from different fuel. It also describes keenly how the application is built through the 

methods.  

3.1 Detection and Recognition of Fuel 

               The flame test’s principle is that each element has its own characteristic emission 

spectrum.  It means that the different elements have different emission spectrums. 

Thus concluding the flame color of different detected fuel is different. Because of this 

reason, the color of the flame presents the state of different physical colors. We are 

using this objective physical fact state information to create the detection and 

recognition algorithms. 

                 The process of definition the color of the flame until now, we should find a 

scientific way to do definition. How to distinguish flame color? Of course, we can not 

go on with the human eye to distinguish color. It is not a scientific way to do 

definition. If we use human eye to distinguish the color, it has a lot of indeterminate 

factors coming from the environment and human himself. Environment factors can 

affect lots of results. Human psychological perception can affect the recognition of the 

color by using our eye. Steven Bleicher presented that the psychological perception 

which generated on our bodies and well-being can affect color in our mind. Even 

mood and emotion can also influence our perception of color [16]. According to these 

reasons, we can recognize the flame coming from which fuel by detecting the 

distribution of color value. 
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 As we presented in Chapter 2.2 Atomic Emission Spectrum, it described why 

the flame present different colors. Using spectral representation to definite the flame 

color, then we will get the distribution of color value. Each fuel has its own color 

value distribution. Finally, we will detect the flame coming from which fuel.  

 We created the application by using HSV model. After we got the H value 

distribution, we can compare it to our definition value as follow. In Figure 5, it 

presents the hue angels of the HSV (RGB) Color Wheel.  

 

                          
Figure 5. Primary, secondary, and tertiary colors on the HSV (RGB) color wheel. (Source: 

upload 13 of July 2008 by DanPMK (self made) ) [3] 

 

Table 2.  The Hue Angels of the 12 Major Colors of the HSV (RG,B) Color Wheel 

 

Angle Color 

0° Red 

30° Orange 

60° Yellow 

90° Chartreuse green 

120° Green 

150° Spring green 

180° Cyan 

210° Azure 

240° Blue 

270° Violet 

300° Magenta 

330° Rose 
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                 In Table 2, it showed us the angle of the hue very clearly. Through we test the 

value of the color in our application. We can definite the distribution of the different 

detected fuels as Table 3. 

 

 

 

 Table 3.  The Range of Detected Flame Color H Channel Value 

 

Fuel 

Name 

The Range of Angle  

Li 0° ~ 18° & 324°~ 360° 

Na 36° ~ 72° 

K 252° ~ 345° 

Ca 0° ~ 72° & 324° ~ 360° 

Cu 122° ~ 194° 

 

        In Table 3, the ranges of angle are tested by our application. The definition of the 

5 detected fuels should be combined with the original color H channel angle and the 

range angle that tested by our application.  Finally, the range of angle in Table 3 can 

recognize the detected flame is coming from which fuel. 

 

3.2 Analysis the Step of the Application 

For recognizing the flame, the flow can be divided into two blocks. At first it 

recognizes whether the object is flame. Then the application analysis the flame is 

coming from which detected fuel. These two blocks are divided into 4 main steps. 

First step, do pre-processing for the object. Second calculate the central axis point 

pixels line. The Third step is determined the obtained area is flame. Last step is 

searching the color pixel value distribution of the flame. After these 4 steps, we will 

get the detected object whether are flame and this flame coming from which fuel. In 

the following part, we will present the application step by step. 

 

Step 1, Image Pre-processing: As a first step an input image is subjected for our 

application. The aims to do pre-processing for the image are getting the area of the 

flame. For this part, histogram method can be used.  

The histogram of a digital image with intensity levels in the range [0, L-1] is a 

discrete function h (r k) = n k, where r k is the kth intensity value and n k, is the number 

of pixels in the image with intensity r k.. It is common practice to normalize a 

histogram by dividing each of its components by the total number of pixels in the 

image, denoted by the product MN, where, as usual, M and N are the row and column 

dimensions of the image. Thus, a normalized histogram is given by p (r k) = n k, /MN, 

for k = 0, 1, 2… L - 1. Loosely speaking, p (r k) is an estimate of the probability of 

occurrence of intensity level r k. in the image. The sum of all components of a 

normalized histogram is equal to 1. Histograms are the basis for numerous spatial 

domain processing techniques. [12]  

From the histogram use Otsu’s method to compute globe image threshold. This 

gray   threshold can be used to determine a good threshold for converting the image to 

its binary representation. This method makes it easy to automatically separate the 

objects and background like in Figure6, tracing the outline of the object that we need 

in binary image. Specifying the row and column coordinates of the point on the object 

boundary where you want the tracing to begin, next step specifying the initial search 

direction for the next object pixel connected to the starting point of trace like in Figure 

7.  
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Figure 6. Select the best threshold automatic for Li 

 

In the Figure 6, it showed us to select the best threshold automatic successfully 

for Li. Using the same method to detect other 4 fuels. 

 

 
 

Figure 7. The Method of Detected Boundary 
 

From the Figure 7, when the starting point of trace has been specified,  there are 

eight directions (West, Southwest, South, Southeast, East, northeast, North, northwest) 

can be chose,  Along the chosen direction to found the next object pixel until the 

object boundary have has been found.  

 

 

Step 2: Calculate the Central Axis Point Pixels Line: In this step, it aims to 

detect the pixels line of the middle of the object. It is the central axis of the object.  
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After got the object boundary, the application built up three parts to find the area 

of the object. There are three parts for searching the central axis point pixels line. It 

presents in Figure 8.  

Part 1: Finding 3 points: 

Tp: The top point of the object. 

Lp: The left point if the object. 

Rp: The right point of the object. 

                       Part 2: Calculate the middle point (Mp) between left and right point. 

 

 

        Part 3: Connected the top point and the middle point.  

 
To be analysis the central axis point pixels line, can be a feature when the 

application detect whether the object is flam is flame or not 

 

 
               Figure 8.  Central Axis Point Pixels Line of Li. 

 

It likes in Figure 8, the central axis is built up by the two yellow pixels lines 

crossing each other. The central axis point pixels line is the yellow line which starts 

from the top point and end at the middle point between left and right point. 

 

Step 3, Determine the Obtained Flame Area is Flame: Flame has its 

own pixel value increasing degree. Different fuels flame has different pixel 

value increase degree. In the application, it using HSV model to describe how 

the degree of the flame pixels value increases. Then it can detect whether it is 

flame. In the step 3.3.2 it got the central axis pixels line in the object. 

According to change the digital image from RGB model to HSV model, to get 

the three channel image from the original image like the Figure 9. 
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Figure 9. Compare H, S, V Channel of Li 

 
In Figure 9, HSV model get the 3 channel figures successfully. Through 

comparing the 3 channel figures, it shows clearly that the V channel figure pixels 

distributions are smoother than other two channel figures. Therefore, it is good being 

used as the basis flame detection.  

 
 

Figure 10. Outer Flame Color Value Increasing by Degree (Li) 
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In Figure 10, it shown that the V channel color value increasing by degree. The 

outer flame of Li has a histogram for its color value. The histogram can be used to 

present the increasing of the color value.   

 
           The application uses 50 pixels as the unit to extract flame sharp on V channel 

figure. The distribution of the flame sharp likes Figure 3.3, it is the own distribution of 

itself. It can determine the object weather is flame or not. 

 
 

Figure 11.  The Image is Non- flame 

           
In Figure 11, it presents a non-flame image which the V channel color value is not 

increasing by degree. Now comparing Figure 10 to Figure 11, the V channel color value 

increasing are different. The object can be recognized whether it is flame through checking 

color value increased process. The flame should be increasing by degree. 
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        Figure 12.  Central Axis Point Pixels Line Color Value Distribution for 5 Detected Fuels 

 

From the Figure 12, as a flame the sharp in V channel is increasing by degrees. 

If the pixels which is increasing by degrees on the middle pixels line, it is flame. Or 

else it’s not. Get the 1/10 of the central axis (CA), and divide it into several groups 

(SG), each has ten pixels. Then calculate the average of groups to detect weather the 

groups are increasing by degree. Compute how many groups: SG= (CA/10)-

(CA/10%10)/10. Compute the average of each group pixels. Mean= )/10; 

Detect weather the groups are increasing by degree. If mean1< mean2 and mean2< 

mean3…and meanSG-1< meanSG. 

 
Step 4, Flame Color Pixels Value Distribution Step: Since different detected 

fuel flame has different color. Each should has its own color pixels value distribution. 

Flame test in the outer flame, the color is the most evident. In this part, we used 

erosion and dilation to process the flame area picture. 

The operation of erosion is making objects defined by shape in the structuring 

element smaller. For this operation, the equation describing object and structuring 

element is  

[13] 

 

Where A is object, B is structuring element. This operation of erosion can remove 

some noise around the flame. Then dilate the flame in order to get more flame which 

in the 3.2.1 may be not been detected.   

Contrary, the operation of dilation is making objects defined by shape in the 

structuring element larger. For this operation, the equation describing object and 

structuring element is  

 

 [13] 
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When A is objects, B is structuring element.  

As the flame in the middle is very shine. Sometimes, the flame test is not so 

obvious in the middle of flame. Therefore, it can ignore the color in the middle of 

flame. Through the operation of erosion can deal with. Then found the logical, the 

element of the output is set to 1 if the input array contains a zero value element at that 

same array location. Otherwise, that element is set to 0.  

Get a new image trough the image from step1 dot product the image from the 

step1, which the new image only has outer flame region in the binary image. 

Get the H channel from the original image dot product the image from step3. The 

operation can obtain the image that only has outer flame region in the image of H 

channel. The distribution of the flame is shown in Figure 13. 

  

 
 

                 Figure 13. Compare the Histogram of Extracted Flame Image with Original Image   

 

After we got the histogram of 5 detected fuels, it used the detect data to match 

the definition of fuels.  

The Color of  Li Flame is Red: The red value in H channel is in the range of 0°-

18°and 324°-360°.Find the number of color value in the histogram between 0°-18°and 

324°-360°. It also needs to detect the number of yellow value in the histogram 

between 36°-72°, this is in order to distinguish it with Ca. If the number of yellow 

value in the histogram less than 10% in total, it can define the detected object is flame 

of Li. 

The Color of Na is Yellow: The yellow value in H channel is in the range of 

36°-72°. Find the number of color value in the histogram between 36°-72°. If the 

number of color value in the histogram between 36°-72°greater than 80% in total, it 

can define the detect object is flame of Na. 

The Color of Flame K is Lilac: The lilac value in H channel is in the range of 

252°-345°. Find the number of color value in the histogram between 252°-345°. If the 

number of color value in the histogram between 252°-345°greater than 80% in total, it 

can define the detect object is flame of K. 
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The Color of Flame Ca is Orange-red: The yellow and red value in H channel 

is in the range of 0°-72°and 324°-360°. Find the number of color value in the 

histogram between 0°-18°and 324°-360°. It also need  to detect the number of yellow 

value in the histogram between 36°-72°, this is in order to distinguish with Li  the 

number of yellow value in the histogram less than 20% in total. It can define the detect 

object is flame of Ca. 

The Color of Flame Cu is Blue-green: The blue-green value in H channel is in 

the range of 122°-194°. Find the number of color value in the histogram between 

122°-194°. If the number of color value in the histogram between 122°-194°greater 

than 80% in total, it can define the detect object is Cu. 

Table 3.  The Percent of the Number of Detected Color Value 

Fuel 

Name 

The Number of Detect 

Color Value 

Total Percent 

Li 
6872 8272 83.7% 

0 0% 

Na 14072 16480 85.3% 

K 17468 18803 92.9% 

Ca 
76355(red-yellow) 9123

9 

85.1% 

20554(yellow) 22.5% 

Cu 42067 48764 83.7% 

 

In Table 3, all the number of detected color value and the total color value are 

tested through our application. Then calculate the percent of the number of detected 

color value through that two tested value. When the percent is over 80%, it means that 

the detected object is one of the detected fuels.  

4 Results 

In this chapter, we will present the result from our application. Every step in chapter 

3.2 has corresponding result.  

After step 1 described in chapter 3.2, we got the result as in Figure 14. After pre- 

processing the object, the application got the boundary of the object successfully.  

             
Figure 14. The result of step 1 

 

The result from step 2 that presented in chapter 3.2 will be shown in Figure 15. 

The central axis point pixels line is designed in the application. Then the detected 

object get the central axis point pixels line successfully.  
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Figure 15. The result of step 2 

 

 

To be able to determine the obtained flame area is real flame; the application 

designed a step 3 which described in chapter 3.2.  In Figure 16, it shows the real flame 

for each detected object. 

   
Figure 16. The result of step 3 

 

The last step, the application recognizes the detected object whether is fuel flame 

and give the information about the name of fuel. The final result showed in Figure 17.  
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Figure 17. The result of step 4  

 

                               During the whole application, finally it detected the object successful. All the 

results can be presented clearly.  

 

 

5 Discussions 

In our whole application process, the picture we detected is cited from the internet. 

Due to the effect of that picture is well without other interference, we didn’t do other 

detections in the pre-processing and whole application. However, if our application 

will be used for further research, many inferences would be detected by the equipment. 

Thus, the pre-treatment for that picture is needed, such as erase the noise or other 

influenced factors. In our application, we only handled the picture but more 

characteristics could be detected and the accuracy is able to be improved if we adopt 

the video instead of picture. 

6 Conclusions and Future Works 

To sum up, the technique which detects fire flame conducted in this study is not only 

for warning, but also for recognizing the fuel automatically. The application in this 

study can recognize different types of fuel. It means that the application described in 

this study can achieve the research questions designed in chapter 1.4. The aim to build 

this application is to give more information about fire detection. When the fire 

detection system warns early, it can get much more details about fuel as well. These 

details can be provided for the fire department. They will get more fuel information, so 

that they can consider about which ways to do fire fighting and use what kind of fire 

extinguishers. Using right extinguishers can make the fire fighting more efficient and 

secure. In this way, it reduces   harmful levels of the fire.  

In order to get more precise flame image, in the future works, we can add 

background and foreground function into pre-processing step. It also can 

sharpen the detected object in pre-processing step. The application can be added 

more data and fuel information in the future, which can increase the ability of the 

application. It will make a contribution to fire department to do fire detection. During 

our study, we only detected the five fuels which can be seen as flame test. It means 

that the five colours we chose can render good flame colour phenomenon. The 

examples are described as the representatives. They have not only having common 

properties but also having special properties. The application in our thesis can be 

connected to a database. Then it will recognize range of fuel. It can be a very useful 

program in the future. 
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