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A Study on Indoor Smoke Detection Based on Convolutional Neural Network
Using Real Time Image Analysis
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ABSTRACT

Recently, large-scale fires have been generated as urban
buildings have become more and more density. Especially,
the expansion of smoke in buildings due to high-rise is a
problem, and the smoke is the main cause of death in fires.
Therefore, in this paper, the image-based smoke detection is
proposed through deep learning-based artificial intelligence
techniques to prevent possible damage if existing detectors
are not detected. In addition, the detection model was not
configured simply through only the smoke data set, but the
data set in the haze form was additionally composed
together to compensate for the accuracy.
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<Input image> <Feature map>
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Fig. 1 Structural of the kernel operatlon execution
process of the convolutional neural network
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Fig. 2 Two types of data sets for smoke detection

w3k 7] #BE olm A A

FolAglaL, AvdH= 04717P
12007%] dlelEM ez A st it

% 7804 HelH Ao o
W A olulAsl As

32 SAFAMAdY ASe v U st&

B oA3E 98 oM (python)71wke] @ E4A AW
olBn# e Aeti(keras)E F3l 2 AFES FASIATE o
I 1 B AFdA dAVE AAE] Aste] AMEE T A
BYAZe] geprEel Fx2E HolEth AFATH EHA
=9 gele 719 VAR SFAAY BHLEZRE A
Hojupx] gkokAnt thiE melEo] F wiaZelo #da
715 3x322 MAA4e A 2 22375 AEgeEAa £
Ao A T B A AR FEFE STk

E 1 H7(o[o|X] HX|E fIE HAZAMAEAY AT 7=
Table 1 Convolutional Neural Network layer for smoke image

detection
Layer Size Kernel Size | Activation
Input Image | 120x120x3 - -
Convolutional | 120x120x32 3x3 relu
MaxPooling | 40x40x32 2x2 -
Convolutional | 40x40x64 3x3 relu
Convolutional | 40x40x64 3x3 relu
MaxPooling | 20x20x64 2x2 -
Convolutional | 20x20x128 3x3 relu
Convolutional | 20x20x128 3x3 relu
MaxPooling | 10x10x128 2x2 -
Dropout 05 - -

FullyConnected|  1x512 - sigmoid
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Fig. 3 The feature maps of the first and fifth
convolutional layers for the smoke image on
which the convolutional operation is performed
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Table 2 Performance evaluation of a model with a smoke dataset Predict : haze Predict : haze
- N N <haze classification>
Model Smoke | Predict | Non-Smoke | Predict 08 4 kx| S8e HolEMoR oj=0izl BY 7izte]
video (TP) video (EP) =2 7
video 1 97/100 video 1 17/100 Fig. 4 Inference results for each model of two types of
video 2 90/100 video 2 15/100 datasets
video 3 | 8/100 | video 3 | 10/100
Smoke video 4 | 90/100 | video 4 | 8/100 5 A =
dataset video 5 | 95/100 video 5 | 21/100
video 6| 8Y100 | video 6 | 137100 B oagE dudel @r] dole AN shshe g o
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Table 3 Performance evaluation of a model with a haze dataset 2ol Q43 = 9le AR olFHRE VML e AT
Haze image  |Non-Haze image AEol 7hEetar, A dolEAS e mEle] - A
Model (IP) (FP) of A3 e AFE PAT 5 Y= oS 21 Y]
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positive)9] A= 1719 #H gl oA wALS S Aolar, A Al FFEZHE dolHAS £ 1At
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Accuacy = TP+ 1IN (1)
TP+ FP+FN+ TN i 12 38l
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