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Research on Intelligent Anomaly Detection System Based on
Real-Time Unstructured Object Recognition Technique

Seok Chang Lee*, Young Hyun Kim”, Soo Kyung Kangw, Myung Hye Park

ABSTRACT

AARY

Recently, the demand to interpret image data with artificial intelligence in various fields is rapidly

increasing. Object recognition and detection techniques using deep learning are mainly used, and video

integration analysis to determine unstructured object recognition is a particularly important problem. In

the case of natural disasters or social disasters, there is a limit to the object recognition structure alone
because it has an unstructured shape. In this paper, we propose intelligent video integration analysis
system that can recognize unstructured objects based on video turning point and object detection. We
also introduce a method to apply and evaluate object recognition using virtual augmented images from

2D to 3D through GAN.

Key words: Object Detection, Anomaly Detection, Class Activation Map, Unstructured Object
Recognition, Gan, Transfer Learning, Self-Learning
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(a)

Fig. 1. Computer vision technology. (a) Object recog—
nition and (b) Object detection,
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Fig. 2. Class activation map.
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Table 1, Facial identification requirement indicators,

I 3 Ak 2L 241 2Yo] T& AFom
Abg A4, 2pFol A &
Elgo] AT o] FoiX
E F don F7F 2Hol Ade A AFoly =1
o] #Y3 AW %S T3k

ANZIO R YA FEHUGH iF =
gl gk AA X5 Y3513 Fig. 444 A
7} A = QoA 8D bounding boxE ROI(Region
Of Interest)[12]2 AA%h FFHSdH F= A
frame number$} timecode #t& 7IHFO2 T4 94
< AARIeE FAS A i FARE ZH| ol Al
A e AA7L gle ZEde] HEE wAsty I

A FE2& AL olH3 7Ho g ol

;

==

or
)
ot
©
x
T
kﬂ‘ .
32
k1
=
__>|~l_!“
N
t
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Fig. 4. Video turning point extraction and object detection flow,
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Table 2, Video turning point extraction result,

Threshold/ | Frame/ Detected jgn\?t/i}:)erflth;(l)rint
value frames | object/objects is detected
191 14 ©
5 81 4 ©
10 26 4 ©
20 2 ©
30 1 °

Fig. 6. First ignition point frame, A spark occurs in the
upper left corner of the frame at the time of the
first fire,
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Fig. 7. Prediction results by running the class activation map. (a) Normal frame input result, Probability of presence
of fire : 12,5%, (b) First frame with sparks, Probability of presence of fire : 99.06%, (c) Frame on fire, Probability
of presence of fire : 88.44%, (d) Fire frame on construction site, Probability of presence of fire : 100%, (e)
The probability of no wildfire is 2,05%. That is, the probability that a wildfire exists within the frame : 97.95%,
(f) The probability of no wildfire is 1,46%. That is, the probability that a wildfire exists within the frame :
98.54%, (g) The probability of no wildfire is 100%, and (h) The probability of no wildfire is 100%.
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(g2)

Fig. 7. Continued,

(b)

Fig. 8. Results of performing unstructured object recognition. (a), (c) A screen in which unstructured objects are
not detected when performing the first object detection and (b), (d) A screen with object detection through
video integration analysis.
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ABRrediurn 0, 490666666666E667
ARlarge: 0. 5666666666666567

PASCAL METRIC (AP per class)
smmoke! 0.8741474719739023

PASCAL METRIC (mAP)
maAaP: 0.8741474715739023

(b)

Fig. 9. Performance evaluation metric results, (a) Indicators that do not include unstructured object recognition and
(b) Indicators including unstructured object recognition,



556 ZEIDICIoES ==X M253 M3%(2022.3)

B 4HE7FA] &5 FddolE 40274, A S d ol H
2 Ao HAsE 2l yolovhs RS
7V X 2 5t Shg5d R (mAP 0% ol’HE A
T3 A3lolH jetson tx2 HEZ X thof
. (o), (@& 7] dlolE Al 663
52 gFate] nAFEAA A4S FqS 2

4
ot
$e,
i
ool
o
2
o

c
rr
N
P
=
2
iy}
N
>
(i)
k7
o
B
a
:
2
N

Hz A GR £ Aol A2t A7 7R
HA FAAAT FE2H G- class acti-
vation maps Tt o] FFHolgtn AT
heat 993} ZH 2] hue, saturation, luminance ¥
s B3 d9E dEoNA cropdtd] AgA g
A3} 039 confidenceZ 3HAE FHF &A5IA L 049,
0.34, 0.32 confidenceZ A71E& HF ©BA 39 oH
HIAPJAA QA dareFol o5 HFZH g A7

Q14¢ e A wo|¥ mAPT}
1387% %@ A& FAsAh
54 B

B R AE GRS L AA gAE SRe
2 RPAA AN g ol HAE T & Y= 9
SYRA A2 AL AFhLA e G
A 2o mreh @4 REP JHABH F5 7)Y
3} Sgulold 18 A% AEshE PAS Aok}
9, o2 sHral] S8 Aolskast ATkeke T
g Adsth 48 Ak, FHABH FF WS
59 o4 BRI AA 2ANHE 100% FAA

=
= 22 W2 AASHAAIT AL thgdel A At

@ E3 Alwlo] GAAIz Bofol B2 X gl
A A BRYL AT 5 glom AFHol @
Aoz Fl@.

REFERENCE

[1] NIPA, Understanding and Utilization of Visual
Intelligence, Issue Report 2019-09, p. 2, 2019.

[2] S.-Y. Ok, “Real-Time Large-Capacity/ Large—
Scale Video Data Distributed Agent- Based
for Analysis to Develop a High— Performance
Object Tracking Platform,” A Study on Korea
(Research), pp. 3-7, 2017.

[3] A. Krizhevsky, I. Sutskever, and G.E. Hinton,
“ImageNet Classification with Deep Convolu-
tional Neural Network,” NIPS, pp. 1097-1105,
2012.

[4] C. Szegedy, et al. “Going Deeper with Convo-
lutions,” Proceedings of the IEEE Confer-
ence on Computer Vision and Pattern Re—
cognition, pp. 1-9, 2015.

[ 5] Anomaly Detection, http://docs.iris.tools/man-
ual/IRIS-Usecase/AnomalyDetection/Anomal
yDetection_202009_v01.html (accessed Octo-
ber 1, 2021).

[6] B. Zhou, A. Khosla, A. Lapedriza, A. Oliva,

and A. Torralba, “Learning Deep Features for

Discriminative Localization,” Proceedings of

the IEEE Conference on Computer Vision

and Pattern Recognition, pp. 2921-2929, 2016.

1.J. Goodfellow, J. Pouget—-Abadie, M. Mirza,

B. Xu, and D. Warde-Farley, Generative

Adversarial Networks, arXiv Preprint, arXiv:

1406.2661, 2014.

[ 81 Computer vision technology, http://www.aiti—

[7

—

mes.kr/news/articleView.html?idxno=12087
(accessed July 24, 2021).

[9] GAN review, https://airsbigdata.tistory.com/
217 (accessed July 24, 2021).

[10] Pyscenedetect, https://pyscenedetect.readthe
docs.io/en/latest/other/literature/  (accessed

July 24, 2021).

[11] Axis, https://www.axis.com/ko—kr/learning/



AIAIZF HIZE2AR ©

web—articles/perfect—pixel-count/pixel-den—
sity (accessed June 20, 2021).

[12] H.S. Parekh, D. Thakore, and U.K. Jaliya, “A
Survey on Object Detection and Tracking
Methods,” IJIRCCE, Vol. 2, pp. 2970-2978,
2014.

[13] S.-C. Lim and ].-C. Kim, “Bottleneck—based
Siam-CNN Algorithm for Object Tracking,”
Journal of Korea Multimedia Society, Vol. 5,
No. 1, pp. 72-81, 2022.

[14] M. Heusel, H. Ramsauer, T. Unterthiner, B.
Nessler, and S. Hochreiter, GANs Trained by
a Two Time-Scale Update Rule Converge to
a Local Nash Equilibrium, NIPS, Vol. 30, pp.
6629-6640, 2018.

[15] M. Sandler, A. Howard, M. Zhu, A. Zhmogi—
nov, and L.-C. Chen, “MobileNetV2: Inverted
Residuals and Linear Bottlenecks,” 2018 IEEE/
CVF Conference on Computer Vision and
Pattern Recognition, pp. 4510-4520, 2018.

[16] Fire dataset, https://www.kaggle.com/phy-
lakel337/fire-dataset (accessed September
12, 2021).

[17] Yolov5, https://github.com/ultralytics/yolovb,
202 (accessed April 15, 2021).

of A

20133 F=Fstisty 7HFEF
st (FstAL

20133 ~20159 F=A 2@
3 swzaAE

20193 ~2020@ F=FE A
() 7IAdF4a

e

2021 KAIST A 24 %i(%f‘i} Ab)
E

,]
=] 47} ST

-

20213 ~&d A KAIST & 4
BN R e T (A G
A7

A Eok: Visual Intelligence, Multimedia Design,
Hyperautomation, Industrial Safety Al

OIAl J18 DIEl XNISE 0l& BRI AIAEI0)| 2tst o3

3 %9 ArEa
* ez

A BFALFA A
A7 AYATY

FAIEoF: Communication System, Wired and Wireless
Communication Network, IoT

ks '-E'rok AI Smart Grid,
Image/Video Analysis

&
AR Zo3)

AR Z3t 3

: IoT, Wireless Communication, Intelligent
Video Analysis




<<
  /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 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


