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- Feature layero| 4+ information layerolA #¥re Wlg| AR E3 A9
o

IR AR/ AERE T ¥ HEdY Wy
E X(open flame probability?} smolering fire probability)<
o] % decision layeroll A HF 3IA] WA ARE o=

Ressdual cumrem Sigmal Sl Early warning
detecting [EreproC e ngE e T T EYRET

[ Infarmation aver ' .I Fouture layer [ [ Deason Lyver |

Preprocessing | 4

Peceeptron
Meural
Metwork

Signal
Preprocessmg 2

[empermime Signnl 14
Sensot Preprocessmy 3

[18] O M sS4 22 7|8 H2|= A S8k

Eahel shAe] w4

X

Multilsyer

Fuzey rensmming  H—ijm-

X EX] : A Mult-sensor Characteristic Parameter Fusion Analysis Based Bledtrical Fire Detedion Mode| 2018, Xuewu Yang
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O (Hl°lel wiold(data mining) 7|¥F AW A A AJ=E) Hloly

npold ZiWoel ZAste] AN FAE AA B E4sk A

EAd g & e 2 ARE AAse Al=H

- O data acquisition, @ data preprocessing, @ feature selection
a8)3 @ classification #A & AA

- Feature selectiono|Al= U#HHA feature vectors: T 7F4 93

A= SAS 2Hsl= #AH S F Principal Component Analysis(PCA)<};
Information Gain(IG)=S =} &

- Classification A A= SAHAE 93l Decision Tree(DT), Support
Vector Machine(SVM), Linear Regression(LR), Linear Discriminant(LD)
18] 31 Deep Belief Network(DBN)S] o8 EF2dS ALE

- B gueZe AN 2174 Jbsste & Hge AN
S e AHe AT A
(- e g \)

Classification:

Data Preprocessing: Feature Selection: -

- PCA =i

— S5VM
— DBN

\_ e i)

[A3] OoIE Orol'd 7|gh AL =X ZX| AL SEE
X ZA 1 INDOOR FRE DETECTION SYSTEM BASED ON DATA MINING TECHNIQUES, 2020, ABDEWAHAB ALSAMMAK

— Discretization

— Categorization
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g+ AR AJ2HD [oT 7|Rte = &
A A= 16‘} ] 93 29y AAse Uy

=
=

- BERE FAlsta, shA) A A A gEe] W, 9 nge ud
5= Woid(deep learning) 7IWte] ZAStGE Tl AATH T
A2 AHRE B3t Al (Artificial Intelligence) NS 23}

- Z I o)A AXN(LE+TIA, LE+ELE )9 7}
gA) gEo] FolHYy R, A AE D e FAS AR
2UtEE oy SAFE A, AW IR HEE AFst

WA 2

M

- AA, Al A2 P SFAAR AW 2 BAS 98te] A 2v(Zigbee),
2o Z(RF), <}o)so)(WiFi), 3G, 4G, LTE, LTE-A, ¢}o] B Z(Wireless
Boradband Internet) $o] ©]& 7}%

O (CCTVE &&3F A5y FALA A12="H) b9 CCTVE Pr

B4 ABRE HAHEE o83t 1xHORE IA AFRE

FARE AlFEE FdYe AME=E Ao WHIE EAsie 23

Ao zZH 2HEE Y T Jde SATA Al=H

- sk FAH sA fAF FAE BERSHE 714 gss Fdske,
2]Z-& CNN Convolutional Neural Network)S A&

- 2 BAEA A 2'lS FRAG AH, Y 24 AW, B T+, A
sH e AAste oWE &4 MW Iga #A So|dER A4

ol-g% 4 B A7l 1A LdaEls®) dolvt
o

=3 gL
Zods JHA glomg A HAYIIHS

A7l B WA
Fote] Aol HAstE 99-S A FH(Region of Interest, RODS.Z
F=5to] Al ol stgolu AV AT A=A FE
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- BAFG S AE3] At 9B ARIAE T 739 Wi 8]
(image difference)= Sl fF&2d FiEs F=sta, ©l
HAANA o]AEE Ut AT F Ae LF{FE
2

st 7F-AlQt &3 w8 (Gaussian mixture model) & &

of T
oy
N
i

- olg]%k IR HHE Fole] 7|E WA did AT IS AR
FAEE JXYIS HAS= BAHNA BT = st=goe ALt
ARE FY F A= FAH

O QAFASS o] 83l A AR A|2~H) AFe] 912 AL mHFsk Detection
and Temporal Accumulations(DTA)Z} EEl&= HEYdE 7 A
D A%t sdH A7) HILE B8t SAE WEste A 2H
- Suspected Region of Fire(SRoF)+= Faster R-CNN (Region-Convolutional

Neural Network)ell &3] &3td EAJo] 74

- &2 ARE kel 3 oF-E #Esk7] sl Long Short-Term Memory(LTSM)7}

N RFe FHHIL olF BEEEW wet 3

[E
(o
e
2
b

Aol BdE Aols gy Ar7F s F9

Spatial learning Temporal learning Fusion
:' -------------------------------------- e e e T T T T T T T T T T T T T T T
! | i
' 1| Weighted |! ! : ;
H Fastar E Ge;gb; [ Spatial Features E Majority
: R-CNN [ 1| Average HE Summarization | | Voting for
: 1| Poolin P Hk Long-term Decision
it ! 9 [ l i Decision with
i I [ E f Interpretation
1| Weighted |! ! 1 L
Faster H Global [ ESTM h Time
R-CNN H Average I H N i Averaging
H Pooling [ i l !
H | ! T
|
LST™M '
' ' Weighted
g . 1 H ' Area
i Weighted [ l ! Calculation
Faster d Global H I
R-CNN 1 Average Short-term L
i Pooling Fire decision !
,,,,,,, [ epmperlt B !
21 21Z2X 2351 Sl A AHIO EQ X
[18] ASKsS 0|8t 2AMEE ALHL HEHR =
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