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In this thesis, the aim of study to investigate the effectiveness of image processing using
artificial neural networks to detect flame images. This uses features of flame images in a
simulation fire as input elements, will be considered. Flame images are taken features of the
images. For the artificial neural network (ANN) applications are extracted from a rectified image.

This considers the difference in distance from the important characters to detect flame images.
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2.4 mydszanananmwn (Image Processing)
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2.5.3 m3dSumaalaunsu (Histogram equalization) [2, 6]
= 3 [ = a A 4 o Wfli]
Tumswlasaalaunsudinnimszaudmuaunounisulasio x devzgailiilu
ar " [ o as [N
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A o o o 9 [ 4 e’: [V " ] w
FamuoannAunszaesreandesnu@ou luns 2 Uszmsasnariunu Sl p(x)
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2.5.4 Anluldsudalaunsa (Histogram thresholding)
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2.6 MINTIVIVVRUIUMIN (Edge detection)
¥ouAN 9 Nwlunifannnisddounasesaissaumuuuiuiisulasing
| o 3 ' | - w Y = ' L |
sEAummd 9 lihilussgaudinga 4 niolunassiudmzildouninasedudimigs
[~ ' ar ° as : ar =2 o ' o
9 Thilumszdudmiar 4 dafunisasaedvveniaiuniswisinaiy A1AFU (Slope)

' o C | v n 4 : ' Y "
7zn199an M Taena liinSond sunsi@oust (Gradient) vous 7 Wnvzihuinsesaves

s

' " o 3/ o a o
agmwlunin Tasesaie 9 molunmezgmin I35z Tonilunisdinsinsregeunis

[

4 @ é o A o ] o
wnaou InavosTaguinmsy (Frame) nilelgadnimsumila wieo1vgmithl1%unsfiring

a

(Object recognition) 111A



2.6.1 M3 nuwmanlumIniloduvey

Lﬁmmnmsmaaﬁumaumu'lumm:;ﬂumsmmmmumnmwawﬂmwmnqﬂmw

- 1A ~ 4 ' = . 4 Y 4 o o
Trufvanduindesioals e luldinanis luued (Bias) duluiuiionwusg

" v ¥
(Homogeneous) tnuaaninnldnsrnivvevdaiiton lvimasivveniminarsluudas

o 9 o

3 o a 2 ‘T 9 [ a ey @
mumanvzdeuiugud dniudmmih lszgnddudeyanmudsnalaniimssdudm

LAY o

sifunuaz 1A madnindimsdszutanailugud (asavaeug 1dn1ngali 2.20 uaz 2.21)

W

i ar 1:: " o 1
mumani191unsns1990veU 19T IS U011 IMUNWAAINTIAUUA (Gradient template) i1

o o

v o 4 a o
WAANWDS vlﬂﬂ1ﬂﬂ15ﬂ1u’3mu‘i]gﬂj‘uﬂ‘]lﬂ'ilﬂﬂumfﬂﬂ\‘}?‘ﬂﬂ‘lwuu

= B I B S | 0 | -1 0 1 -2 1

-1 8 -1 -1 4 | -l 2| 4| -2

= B S O S 0 | -1 0 1 -2 1
(M) NUIWAA (V) tuwan (M) MINWAR

4 o i
31U 220 mumaansiRouRvesaauFoULDIA 9

= 7 o [ @ ' =] ' A9 1o A4 A
mumaainsouaniin ldlunsasedvveuszmiailuaeanguie nqui lisilad
1AN19Y9999UTUN N (Omni  directional) DH19IFY INWINAAYDI Laplacian Aanaaslugyi
¥ "
2.20 mumaativzgmirlihimouTagdununmlaoldaunmsi 2.4) Taumumanszgaunu

aslumew W (i, j) ¥93auM5AINan mmwaﬂmnmngﬂﬁmmmﬁu%yﬁmw Tao v

4 ar i o 1 o
ﬂﬂﬂ@ﬂﬁ'li}‘ﬂf‘)ﬂl“ﬂﬂl“ﬁﬂ'ﬂﬂﬁﬂﬂu?‘ﬂﬁéfﬂﬂﬂ']iﬂ']u'lm‘l’l']ﬂ'l ms&ﬁuum

q



azduaniivaniio

azfuan

w =) v
azuanimoala

Y - v
azTusonifivald

nziuson

aziuponibaviio

+ . - v -
Prewitt Kirsh MUITAY Hiizay
1 1 1 5 5 5 1 1 1 | 2 |
1 -2 1 3 0 -3 0 0 0 0 0 0
-1 -1 -1 -3 -3 =3 -1 -1 -1 -1 -2 -1
1 1 1 5 5 -3 1 1 0 2 1 0
1 -2 -1 5 0 -3 } 0 -1 1 0 -1
1 -1 -1 -3 3 -3 0 -1 -1 0 -1 2
1 1 -1 5 -3 -3 1 0 =1 | 0 -1
1 -2 -1 5 0 -3 1 0 -1 2 0 -2
1 1 -1 5 -3 -3 1 0 -1 1 0 -1
1 -1 -1 -3 -3 =3 0 -1 -1 0 -1 -2
1 -2 =1 5 0 -3 1 0 -1 1 0 -1
I 1 1 5 5 -3 1 I 0 2 1 0
=] bl -1 -3 -3 -3 -1 -1 -1 -1 -2 -1
1 -2 1 -3 0 -3 0 0 0 0 0 0
1 I 1 5 5 5 1 1 | 1 2 1
-1 =1 1 -3 -3 -3 =1 = 0 =2 -1 0
-1 2 1 -3 0 5 -1 0 1 -1 0 1
1 1 1 =3 5 5 0 1 1 0 1 2
-1 1 1 -3 -3 5 -1 1] 1 -1 0 1
-1 =2 1 -3 0 5 =1 0 1 -2 0 2
-1 1 1 =3 =3 5 -1 0 1 o | 0 1
1 1 i -3 5 5 0 1 1 0 1 2
2] -2 1 -3 0 5 -1 0 1 -1 0 |
-1 -1 1 -3 =3 3 -1 -1 0 -2 -1 0

MUINAA 8 NANIY [14]

[ne]
N



S Y

mumaansRsuAsnngy widunguiidiadafiamia (Compass) [13] 151 MuWAAYDS
Prewitt ¥94 Kirsch 1¥udu danaaslugalil 221 muwaausazuuuezd 8 fiems mumanud
ariimarzgmindumaunsousiumumasia v s unsiRoudgegandendn
nsRouFMINMImaniy §edmy msdszgndld  muwaaiiag SuanuUUMINIEAY
Tugiii 221 fudoyanmluguii 222 () e l&dunsifoudlugdi 222@)  Aamy
mamﬁ'ﬂa:Tﬁ'rn'umLﬁﬂuﬁﬂjawauwNuméaﬁﬁhqa duvUManLALUIENY I INIWaRAT

Ta o

¥
A YPUNIWUIAT

4|4alalal20]20 2020

44|44l 20]20] 20 20 0|o0/|48/48 00

4 (414|420 20] 20! 20 O[O0 484800

/»444420202020 0lo]32]3200]0

20| 20{ 20| 20| 20| 20| 20| 20 olol1sl16/0]0
VBUNN

20| 20 20/ 20/ 20| 20| 20| 20 olo olo]lo
HUIAUDU

20| 20| 20| 20| 20| 20| 20| 20 olofloflo]olfo

20| 20| 20| 20| 20| 20| 20| 20

(M) MHAURTY (V) NMWVDUNIBATWINIIALUA

A o9 ¥ =) as @ w9
3 2.22 msdszgaaldmumaniiraz Susnuuuawszduiudeyanm

¥ ¥ '
Tumsldmumanianua 8 Airmavzdealdinarlumsdumgaunn daiu eaanarlu
v ¥
MsfIuiainnine unumaaioIaeIiAiAInInAU (Orthogonal template) 1R 1LIUNY
' = L ar & a = = A o a o o =
AUNsIALUAS AN Falnddnszidenmumaniimuilenufinas Juandwanalugli 2.23

b - ' o P L ) o
mnmaﬂmaawﬁﬂﬂﬁ'ﬂummuumwﬂizmmmﬂmgwuﬁwm%a (Partial derivative) #13

NAN1IY8IV0UINY
o Y s -~
MR Y132AU(MT D Sobel)
Nimwilo B IER 12
olo]o ololo
of Jsd | SHEAE
nARZIUAN i | 8 1<i 1]o]-
1 0 | 2 01-2
1 0 | 1 0 1-1

.:; = - a YV w
3UN 2.23 mumanaoaiemisntonldmg



27

=Y Y o o as - {
Tunm Taomumandisnnilovs iaunsifoudgedmivuSnaiiivoumauiueu uaziny
=) a 1 =1 o o [ = = z ] = -
maﬂwmz'mmﬂvﬂﬁ'mmsmuumqammuummwﬁwummuam duusnunveuy
= = ' = o - 3 o w  oa
vz IdaunsiRouanmamasvounumanaaes MMSURAMIVDIVIUNS BING
n’alu 1 1 - o u’:
Rouating 1d1nA19IAUNUAY (Arctangent) YBIANATIABLADINININANT 17D
¥ " ¥ L
mmwaﬂﬁ’wzﬁumammmwaﬂugﬂﬁ 2.23 U VNATUTUNTUNUINAAUD Sobel D
aa e ' = o o n’: dy o oy o '
Auition1Flumssnnumaunsi@ouanuuin vailmszi W Fadrauiuesanslda
' ' : o 3/ Y w1 : w o dq 91 9/ 3
Tﬂummmmun‘lwgﬂmmmﬂu 1uag 2 maa0nimundu 1 ﬂ“l‘nmﬂmwmgﬁmwuu
tY a n” a dq Y o A = ' v 9/ = A a
o uataan0imindly 2 n‘lwmﬂmaauumﬂwawamgwmw"lﬂwNmunwuwm
(Shift left)
Vv o 9/ a ] - i & = s
mmnmﬂuﬂ'lﬂmmwaﬂﬂﬁmua“lugﬂ‘n 223 1ilu Wy (i, j) wagimunaanaaziuan
¥
i W, (i, j) mmwamﬁaﬂﬂ:gﬂmmﬁmauhg%unu%yamwé’fuqﬁu 1(x,y) Tavaz1d
1 =) o n‘a‘ [ ar 1
AunsaouavoIvey lunuaveuuazuudfuily Gp(x,y) N G, (x,y) A30uMIsh (2.16)

uag (2.17) muanau

3 3

Gr(, )= Y Wy(i, NI (x+2~i,y+2~j) (2.16)
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3.5.1 Insaviwnasasygoali4anin (Feed forward Networks)
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X = {X,, Xy ooy X} KEAYDIDUNN (Input Layer)
H={h, h, ..., hy}; AUDITAAY (Hidden Layer)
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Fire detection using neural network
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Abstract:  Tlus study amms ro investigate the effectiveness of image processig by using artificially neural nerwork to
detect fire in the room by using camera. This uses features of flame images in a simulation fire as input elements. is

considered. Flame images are taken from the dynamuc image, and features of the images for the

ANN application are

extracted from a rectified image which considers the difference in distance from the CCD color to the fire source.

Keywords: image processing, neural network.

1. INTRODUCTION

In this paper, studies an application of image
processing by using arnficially neural network 1o detect
fire in the room by using camera. In our study. an image
from CCD color 15 analyzed to construct a set of
features to feed mto ANN, which uses the features of
unage flame in a simulation fire occumng as nput
elements. Features of the image for the ANN are
extracted from the rectified image which considers the
difference in distance from the CCD to the fire source
From our smdy. the distinctive relation Red intensity
and Green intensiry in the case of fire flame is known
ANN 1s employed to identify fire that happen in the
room, the model of ANN is hierarchical type in that
rooming with back propagation mechanism. From the
experimentation. the proposed model can detect the fire
occurring.

2. EXAMPLE FIRE EXPERIMENT

Figl. Show the example fire experiment of image
processing to detect fire in the room Determine i3 area

4x5x 4m. by size image flame approximately 30cm.
and distance far away between CCD camera and fire
source approximately 2m. Therefore examnple is the
histogram to compare difference image flame and 1mage
non-flame,

Fig.1 Simulanon fire experiment
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3. FLOW OF PROCESSING

The fire 1s detected by image processing and the
ANN from the photographed dynamic image 1s group of
30 frames per second and one image is taken from ever
fame.

An image in the state where non flames 1s used as the
background image. Since flame in an image has the
feature that its Red intensity is generally high Red
intensity differences between the background image and
each frame are calculated

Finally, the fire is judged by the hierarchical tvpe
ANN with the feature parameters as input elements. The
above processing method 1s repeated.

Fig. 2 [1-2] show the processing sequence for a

one-frame image
One-frame
mage

Estmale to be fame

Classéication into fame and others

Fig.2 Flow of processing.
£ P £



4. EXTRACTION OF FLAME IMAGE

Each color cotresponds to the basic spectrum factors
of red R. green G. and blue B in the RGB mcdel. The
color model 15 based on the Cartesian coordinate system
The color subspace 15 a cube. as shown in Fig. 3 [6].
The RGB value consists of three vertexes. one black
point. and one white point. where black and white are
the original point and the farthest verrex point from the
onzinal pomt, respectively. The gravscale color is
spread along the lhne that connects two white pomts
from the black color in this model and the color is on
the cube space or the inside point that 15 defined as the
vector that 15 extended from the original point

B
'
| Ble (0. 0, 1)
. e (0. 0. 1)
i RAWTE 11
Grayscale Wm%”‘ !
N
/- |
T e, »——3
‘Black (0.0.2) " Green (0 1.0
'_.
Red (1 0.0)
R

Fig. 3 RGB color cube.

In this paper, the ongmal RGB mmages are applied as
images converted to grayscale. The following
conversion (1) is a conceprual expression as shown in
Fig. 3 [6]. However, (2) is used in practical applications.
In this paper, (2) is also applied to convert the RGB
color to grayscale.

Gray =R+~ G+ B (1)
3
Gray =(0.30 x R) - (0.59 x G) - (0.11 x B). ()

For comparison, a value of each color in a pixel

(x.)) . Sy

m the one-frame image 15 defined as

Iu(x.y) [34] (Equation (3)). A value in the
background image 1s  sinularly  defined as
S3(x.¥)

(Equation (4)), and these difference values

Jou (X.7) are calculated by formula (5).Th is the
threshold defined by considering noise. This processing
for the all pixels extracts pixels estumated to be flame.

feGe)=(Ry(x.3).Gy (x.x). By (x.3)) ()

Ss(x3)=(Ry (x.3).Gy(x.1). By (x.3)) (4

wn

i

&4

Jas Xy = el x v if Re(xyvi=Relx )1 >Th,

Sl 31=1000) of Re{xy1=R,(x01<Th  (5)

Where

S (x.3): Pixel in one-frame image
Ry (x,3).Gy(x,3). By (x.¥):
Red, Green. Blue intensity of f.(x,)')
S5 (x. V) Pixel in background image
Ryl x.3}.Gy (x.¥). By (%3}
Red. Green, Blue mtensity of f (x,))

for  Prxel 1n output image
Th- Threshold

5. FIRE DETECTION BY ANN

The fire 15 judged by the hierarchical tvpe ANN with
the feature parameters as input element. Fig 4 is the
outline of the hierarchical type ANN used for this
detection [3]. Input data 15 a total of Red. Green and
Blue. The middle class and output layers two uaits of a
fire output and a non-fire output.

It Layer Middie cliec

Dnpur lnyer

A A Y
AN “_,.
by ;’0’»“ " !
XEAL RS ()
BE Y

% e f;'i

E RPN ) 7
o7/

Fig 4. Outline of a hierarchical type ANN
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N
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If a fire output is 0 7 or more and a non-fire output is
0.3 or less. 1t is defined as the fire and its opposite is
defined as a non-fire. Moreover, with other outputs, it 15
defined as judgnient being impossible.



For the classification mnto flame and other. the value
of each color in the pixels invesngared From our
present study. the distmctive relation berween Red
intensity and Green infensity in the case of a fire flame
1s known. Fig.3 is the relation of the pixels. It shows the
value is distribution 1n a specific zone

L

L

¥ o

g

S AL 0T
.
.I
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PUT TN R T U
]
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v

Fig 3. Color area of flame berween Red intensity and
Green mtensaty.

Fig.6. Fig.7. And Fig 8. It show extraction of flame T

by difference processing and histogram.
= I ST - T DR

Fig.7.Show histogram of flame processing.

Fig.6. Show histogram of non-flame processing.
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Fig. 8 Show histogram of flame processmg at night.



6. CONCLUTION

In this paper the ANN can detection of image flame
wnformation which considers the difference from the
CCD color. From the histogram we have seen to
difference between histogram of non-flime and
histogram of flame are used as input elements for color
information. training by the ANN.

The future can be applying use detection fire in the
building, the factory and the forest etc.
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