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ABSTRACT

Detecting fire early is crucial, but conventional fire
detectors have their limitations. Therefore, this paper
conducts early fire detection using IR camera and employs
background subtraction and a deep learning-based image
object detection model to determine the presence of flame in
thresholded IR image. To enable deep learning image
training based on IR cameras, this study conducted HSV
color conversion and filtering on conventional RGB images
to obtain binarized images for training. This enables rapid
fire detection and precise flame identification, reducing false
alarm rate. Additionally, spatial moment techniques are
utilized to locate the centroid of the detected fire regions
and predict the movement of the fire by analyzing changes
in the centroid’s direction.
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Fig. 1 Flowchart of flame detection and focused positioning
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Fig. 2 HSV color conversion filtering

(b) Binarization flame dataset
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Fig. 3 Gaussian mixture modeling result
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Fig. 4 Determination of region of interest

2algodol 2y

222 BN EH F9E 9ISt SH RHE F&

AR S91E fdl A B 999 FAHS 2ok
otal, ¥ =M olE fdl MAARE ol HEd 39 o
Aol thaf ojvjx] EHEZ o]&sto] A TAS THA
ok A o] g el mko] dAEHA oo de
8 999 7 #5259 FURE sHeR A
AR vl M me FEE Hold £ JoEg ouwA
EHEES o]&sto] FA TAE Tote WAE A&t

o17]A olmx| RHEZS o]&sto] TS Tk s 4
(Do} o] ¥ BAES Falal 2 O)F &8 x5 2 5 4
of EAlst= AR FA TS 7 5 itk FAle] 2R
7t fley) 224 oAl A8 Af 03 EHIES]
myg, my o A2 x8k pEe] BE ghol Hv, A (5)F °]&3dt]
AA e TS 7+ F Ak

Rl Mob @ Ao R
> M o2 o ro o

o
p

A R Fee
S Bl =9, B9 ¥

B AEsee

e &

.

o

A=

3. &

=
—

re
-

olME IR 7HMEtE o] &3 daix 2 ALY
T3t7] 9l 7]¥ RGB 74HEke] o]n|x|
Y& Sdf olxlstste] R 7hzt 71
w3kglch o] YOLO v8

=)
1, GAAE

e

B
d,

=

o
ot ofp ofo
_0|L
2 &
(o}

N 1o
o

F IR Al Al s

o
t
e SooX ng 2

ok ol i dlo N

m

shastsch

[1] Jin-Kyu Ryu, Dong-Kurl Kwak, “Flame Detection Based

T8 5. ERfEES B4 AlZE

Fig. 5 Visualization of the center of mass of the fire area
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