Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 25, No. 1, pp. 111-116, February 28, 2019, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2019.25.1.111
= O O] &
Aube] @AM e A7) HAEs AT
LBP-GLCM &arg] 5ol #gh A+

* Epaobr st 7] 7o o A 23k
A Study on Smoke Detection using LBP and GLCM in Engine Room

. t
Kyung-Min Park”
* Division of Marine engineering & Coast guard, Mokpo National Maritime University, Mokpo 58628, Korea

2 o Auke] y|Fdo A ALESta e A AEVIE AVIY deol HETI EEsiof sAIRE V)R] TV 52 71719 AME
ol whe} wlg- 5 Ao]7] wiel e AXH HEV|o mEdtrlol= B2 AlZke] Fasttt o]gfdt v g Hekstr] 98 SLlolE
PAE 7oz SAE HAA S AT o] Foj Ao k. FAAVINEY] AY] HAE F7]Y Bl TS BX gon AFEETF wE
7] wiiol shAle] 7] AA ] @& Aoltt B AGE 7TAA AV LAVIE HAAZ 7] FEGE B3 Lo AFS
T3k A71e] APEAS FE3E LBPO GLCMAAALE 283t A E e dlolE& 7| A8 E771Q SVMe = 853k &
7o AE oS e zEA A77F AR dAFH] e AEVIA FEsA ZyEts GvIvte® WA HA steee 3
Sk el=

Abstract : The fire detectors used in the engine rooms of ships offer only a slow response to emergencies because smoke or heat must reach detectors
installed on ceilings, but the air flow in engine rooms can be very fluid depending on the use of equipment. In order to overcome these disadvantages,
much research on video-based fire detection has been conducted in recent years. Video-based fire detection is effective for initial detection of fire because
it is not affected by air flow and transmission speed is fast. In this paper, experiments were performed using images of smoke from a smoke generator
in an engine room. Data generated using LBP and GLCM operators that extract the textural features of smoke was classified using SVM, which is a
machine learning classifier. Even if smoke did not rise to the ceiling, where detectors were installed, smoke detection was confirmed using the

image-based technique.
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Fig. 3. Gaussian image pyramid.
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Fig. 4. Example of LBP operator.
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Fig. 5. Example of GLCM operator.

N—IN—1

Dissimilarity = E EP]7|zfj| @
i=05=0

N—1IN—
Entropy = E E lnP ®))
N—1N—1
Contrast = E EP,;J(Z'*J')Z ©)
i=0j=0
N—1N—1 P.
Homogeneity = pa ﬁ “

NN (i =) (6=, P2,

Correlation = LJ )
i=0j=0 00

N—IN—-1

Energy = E E P]27 ©)
i=0j=0

Peak = Max P, ; 0)

2.4 917] 28
719 BEHEE SVM BH7]E o] 839l sVMS T2

- 113 -



Fo] dolHES HUse] Az REAE %
T S Fig 62 A8 2719 & yepdth
At C= 24 A4

b a7kl A
oi 71&—;} E!l:—ﬂ

(e e o

R, DE A7
g e A

Fig. 72 SVMe] &

L

3L
= T

o] a1

ttel

ﬁi

E
o)1

L=ire}
=

=
=

samples of class A samples of class B

support vectors [D] hyper-plane Margin

Fig. 6. Example of linear classifier.
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Fig. 7. Block diagram of SVM Classification.

< Training > < Classification >

Positive / Negative ‘
Image input

v

‘ Pre-processing ‘

v

‘ Image pyramid ‘

v

‘ Extract feature vector

v

\ Train SVM
Classification ‘

v

‘ Smoke / Non-smoke ‘

Video input ‘

v

’ Pre-processing ‘

v

| Motion detection ‘

v

‘ ‘ Image pyramid ‘

v

‘ ’ Extract feature vector ‘

v

Fig. 8. Flowchart of overall progress.

o

=

. EUﬂ ZL—’ETJ% 1"&:%"

H

i o & oo
o

e o Toox du 1T
1% o oY

M o ot A

oo I, ox 2 K M x
o

= oo P

ol
S

Aol A AR5 o]&3t
o 3l %‘@% G333 Th PCAYS Intel(R)
Xeon(R) CPU E-51620 v4, 3.5GHz, 8GB RAMo|H, J}w g}, &l
2=, ag]a A7|EAY 7= 242 Basler acA1600-20ge, Computar
MO814MP2, 12]3l Sandy SFM-400W R do|t} Ag Hie
ety Bxsdicsn AE5H A s VadE 3
of eyl ok WAV SiFellA AV1E HAAA 2zt
178 &9l 244 Q] FS 3teqith

L

2 ClolH &t&
F712 dioleE gEs7] 98 A7]e vdv|= Uy
o *dXéEHOk sy, dEE 94S AAY FAFE AH
320x2402] HUYE FAoZ wEst & (6x163t49 20x155

o It 72H7he] 16x163k40) Gt 7He-2 FE)
g ol gate] 883 443lae] JAS wHEo] LBPY}
GLCMO.2 54 & FE3lY E77|2 gHAt 54 F
A7 16x16, 8x8, T12] Al 4x43} 20| A LBPL] 3| A~E L
W12 59, 36, Z12]aL 16°]™, GLCM- ©]$-3F 3} 9] ¢t
Fol S LERNE Contraste} 2x2 Al A WS 64, 32,
Z28]al 1622 319T) Fig 9% IBP-GLOMO.2 548 &3}
o] 8453l YlolE| 2, SVM &57]2] RBF(Radial Basis Function)
71'd nu-SVC & ARE-3Ei

%

1o e

Class Class

[Nen_Smoke | [Smaoke ‘
Standard Deviation |||Standard Deviation
[o26 | |llo26 \
Mumber of Samples ||Mumber of Samples
[600 | [l272 \
Mumber of SVs Mumber of S\Vs
211 | [|[z69 \

Fig. 9. Results of data training.
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Table 1. Four results of classification

Actual

Actual smoke
non-smoke

Predicted smoke True Positive False Positive

Predicted non-smoke False Negative True Negative

Table 2. Confusion matrix of the results

False
Negative

True
Negative

False
Positive

True
Positive

Video 1 143 6 6 23

Video 2 173 1 8 62

P

Detectionrate = TPIFN

®

FP

Falsealarmrate = FPI TN

©

TP+ TN
TP+ TN+ FP+ FN

Accuracy =

(10)

Table 3. Classification results of the experiment

Detection rate False alarm rate Accuracy

Video 1 0.961 0.207 0.934

Video 2 0.994 0.114 0.963
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Fig. 10. Example of Video 1 smoke detection.
(b) Motion detection
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Fig. 11. Example of Video 2 smoke detection.
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