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ABSTRACT

Environmental pollution is getting serious around the world recently. Economic losses from air
pollution and threats from ultra fine dust are becoming social problems. Currently, measurements are
made through wood and optical measuring equipment, but there is a problem where measurements and
human sense of corrective action do not match. This paper aimed to implement an algorithm of
judgment to match the measured value with the human sense of visibility. Using loT-based cameras in
buildings, measured photo information is sent to the server to make corrective distance measurements,
and real-time transmitted photos and existing measured photo information are processed in high-speed
operation through Tensorflow, requiring high-reliability corrective distance. An algorithm that is
supplemented with a SVM nonlinear regression model algorithm for existing corrective distance
determination algorithms has been implemented to automate with algorithms similar to those that are
directly judged by humans. In this study, a support vector machine (SVM) nonlinear regression model
algorithm is used to perform high-speed computation using Tensorflow, and a system implementation
model is proposed to improve reliability of the corrective judgment algorithm model.
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Figure 2. Variation of sharpness and turbidity with distance
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Figure 4. Time photography

<7% 4>E )97 Be olu Aol A PLe] Ee
S W4 e melEth 1497 #A) 599 o

ojf] BEXEw <1¥ 5>9} ¢}

o

Poosl 0

¥ 5 A "oy ¥Exx
Figure 5. Total Data Distribution Plot

<18 5>F PASS9} FAIL dlo]el7} =5 ¥d=
EXTolt}h ojuf Pass HolHT A3l AHls
W <19 6>7 £t

-

e
[
.

1% 6. PASS Hlo|H EX %
Figure 6. PASS Data Distribution Plot

<1% 6>% Plo] PASS(Hele Ad)Y wf &g
=9t A gholl B3k BEolth. <y 5>0)4
<a¥ 6>% AP Zdg AMEEY 2 &
o] Bobx Al=E7 "ozl
g Pl Hete] o A Z2e] o
g ol obd kernelS ARE-SH
SVM(Support Vector Machine) B]A8 3)72dS
AHEFITH 12-14].

- 326 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 15, No. 3, pp. 323-329, June 2020

=(A-oxxTH+ BT

_ A|Dist
predict

Dist,

predict —

preic

Kernel

Out = (Y% b)Kernel

predict predict

1 &
D = OUtpredict_ (E;O'U’tpredictk) (4)

D<O0,—

Predict= {D> 0, 1

2 (4) Predict®] A= E3)A testseto] &3l

1 (Predict,= Y;,) ,1
Accuracy= E;{(Predictk?ﬁ Y.) .0 (5)

Gradiant Descent Otimizer = 0.01

21 (5)& testsetd] YrSo] oJHl Ao7 ZREo
5491% A% Beha SVMEL ] A S Akt
= 2lo|t}14,15].

99 dugFs ol g S5 RdE P1~P39
PASSS} FAILE &3}, dubdl 55 ¢
< AH&3hd 7 ¥ Plo] Hole A YmA=
AR Bloka deslr] Wil < 1>AH
[e)
o

359 7 skt
1B 25 F Sl By F
Table 1. Number of cases per target
s
P1 P2 P3 A
71= 4

PASS PASS PASS P1
FAIL PASS PASS P2
FAIL FAIL PASS P3
FAIL FAIL FAIL -

24 A" 78 23

Batch Accuracy

0.9

Accuracy

05 — Accuracy

[+] 50 100 150 200 250 300
Generation

19 7. Batch Accuracy
Figure 7. Batch Accuracy

X 2 35 34 AEE wg) Fo
Table 2 Confidence changes by number of studies

Epoch(Generation) | Accuracy(True/Total Data)
50 oF 72% (3545/4923)

o}
100 ok 85% (4202/4923)
200 ¢F 91% (4510/4923)
300 ek 96% (4736/4923)

<9 7> 1093t %ﬁ& olu]z] Hlo|EE 4
A RS dHolHeY £ &
oju| A 9] Anzhs wwst lﬂl :
naw AgAY #d gugE md] Axs
96% ©]’go|t}.

Loss per Generation

-2000 4

4000 1

6000 1

Loss

~8000 1

-10000 {

~12000 4

—14000 ¢

[ 50 100 150 200 250 300
Generation

13 8. Loss per Generation
Figure 8. Loss per Generation

- 327 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 15, No. 3, pp. 323-329, June 2020

LossE <18 8>3} 20] EpochE HHEd42 o

a7 volie,

Results

L 3
1200 4

1000 4

X1

2% 9. Inference Result
Figure 9. Inference Result

<3y 9>2 AgAE B iy

=
=
£8 BRF a2 Zolth gamma #S W

SeeQ‘r Non See7} AAe —‘:.'*Er%
doF 3t} gamma S FAEH
ol @& sl & 4 Qlojof sk, Class @<
&8s A E8H5o| 2 E Datasetol]l AX= oyt
g ghol US AT wAS wEkA gy
Dataset2 AW¥s wlo= dug]=9 X, YY kol
wteh A3 el & #spt s F Ave A F
oJafA] A sfof gt

~

1

AR ow ARAR Ad dugF: RES A
S3to] Ztzhe] P9YA|7} PASS, FAIL ¢ o7 E
A%st =S

77t PY| AFEE 90% o) Al
[e)

dale AR #AS dagFel disiA %Lfﬂo}%iv}
H/ﬂ =& /\]g]/ﬂ 1;4 J]_
st dugEoz e AlF ik Hrirt 7t

olgk &= Uitk 71El AR
upE 3010] E}°k'8}7ﬂ A3

¢

N
aiN
-
ol
rulo
°‘“?

dot ¢ oo rr off X e
x
i)
N
ox
rE
ot
=2

References

[1T S-K. Eun, H-G. Nam, B-G. Kim, J-S. Park, J-Y.
Ahn, and S-J. Lee, Analysis of aerosol scatter
coefficient in Seoul and Baengnyeong Island,
Journal of Academic Conference of the Korean
Journal of Atmospheric Environment, Vol. 29,
No. 3 pp. 264-274, 2013.

[2] JS. Park, T-S. Kim, and S-D. Kim, Analysis of
corvection characteristics by forward scattering meter
and pastoral, Jounal of Academic Conference of the
Korean Society of Atmospheric Environment, pp.
13-14, 1997.

[31 W-S. Choi, and J-J. Kim, Characteristics of
nanoparticles (UFPs) observed in urban areas of
the world, including Korea: Atmosphere. Korean
Meteorological Society Vol. 28, No. 3, pp.
337-3555, 2018.

[4] J-S. Park, T-S. Kim, and S-D. Kim,
Forward Scattering Meter, and the Pastoral
Analysis, pp. 13-14, 1997.

[5] S. G. Narasimhan, and S. K. Nayar, Contrast
restoration of weather degraded images, IEEE
transactions on pattern analysis and machine
intelligence, Vol. 25, No. 6, Jun. 2003.

[6] S. K Nayar, and S. G. Narasimhan, Vision in bad
weather, Proc. Seventh IEEE Int’l Conf. Computer
Vision, Vol. 2, pp. 820-827, 1999.



(7]

[10]

[11]

[12]

[13]

[14]

Journal of Knowledge Information Technology and Systems(JKITS), Vol. 15, No. 3, pp. 323-329, June 2020

S. G. Narasimhan, and S. K. Nayar, Vision
the atmosphere, Int’l J.

Vision, Vol. 48, pp. 233-254, 2002.

and Computer

S. Y. Schechner, S. G. Narasimhan, and S. K.

Nayar, Instant dehazing of images using
polarization, Proc. Computer Vision & Pattern
Recognition Vol. 1, pp. 325-332, 2001.

S. G. Narasimhan, and S. K. Nayar,
Chromatic framework for in bad

weather, Proc. IEEE Conf. Computer Vision

vision

and Pattern Recognition,
598-605, Jun. 2000.

Vol. 1, pp.

R. Fattal, Single image dehazing, Proc. acm
siggraph pp. 1-11, 2008.

K. He, J. Sun, and X Tang, Fellow, IEEE,
Single image haze removal using dark channel
prior, TEEE transactions on pattern analysis and
machine intelligence, Vol. 33, No. 12, pp.
2341-2353, 2011.

Z. Lin, and H. Xu, Kernel parameter selection
for support vector machine classification, Journal
of Algorithms & Computational Technology Vol.
8, No. 2, 2013.

D. K. Srivastava, and L. Bhambhu,

classification using support vector machine,

Data

journal of theoretical and applied information
technology, Vol. 12, No. 1, 2010.
SVM(Support Machine)
regression model algorithms,

Vector Nonlinear
https://github.com/nfmcclure/tensorflow _cookboo
k/tree/master/04_Support Vector Machines/05_ I
mplementing Nonlinear SVMs, 28 Dec. 2019.
J-O. Huh, J-H. Park, D-M. Shin, and Y-R. Choi,

A hierarchical SVM based Behavior inference of

human operators using a hybrid sequence kernel,
Vol. 11, Issue 18, 2019.

AXEZFE o] &3 A AT dd A =H
o 74

94

g zelduel YR EIA ST 2 YT

2 o

dog <l ﬁzﬂx_-] &4 2 AR Q3 AFL

A

=S

5oz Agd Aejshe daFE

Aurt 2o A3 AR 2] Basqn

FHZ A AAE BHed AAHAT Qi dlv)
T 1]7} Ha gty A 553 334 54
"‘%o}i dout, 4%} Qe A
FAMe] dt}. B =72 24
7 X A1717] $sk dueE
S 542 39t AE9 IoT7] L]

A ARE MOﬂ Aol AH Az

5%

@o

=N oY oX rlo ]-o

al

_ll}l'
N

rﬁ

o

& AL At Al
71E A8
gl o daE]Fe SVM A SARY dueFE
Helgto 2 Algho] 21H dAoksh= 74JJr AR &1
S TS &

E& 1
J

AT A= SVM(Support Vector Machine) HAg 57

A

E=s

HA 5

9 duEFOR WAZZSE ol§se] 15 AW
s, A4 B9 dudE Bl NS §
Y= A28 T8 2L AL

- 329 -

Fig Seub Han received the B.S.
degree and M.S. degree in the
Department
Display

University in 2011 and 2013,
respectively. From 2006 to 2017,

of Plasma Bio

from KwangWoon

-

&
iz
he was a CEO at WizCommunication. He has been a
Visiting professor in the Department of Computer
System at Koea Polytechic University since 2017. His
current research interests include Tensorflow, smart
factory, IoT, LwM2M(Lightweight M2M), Intelligent

IoT systems, Deep Learning,
E-mail address: eshanl627@kopo.ac.kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


