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Of| x| EH| £OF &4

- 0| X| HH| (Predictive maintenance)

» HH| (Maintenance)
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* Department of Energy’s estimates (https.//www1.eere energy.gov/femp/pdfs/OM 5 pdf)
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Of| x| EH| £OF &4

« 8| X| 4H| (Predictive maintenance)
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| H| (Predictive maintenance)

4 EEntar

=2|2| AtIIL} MdH|o] 28 FTH AI7IE X3 2 = AS
(28%t= gH|e 45 1d)

A 01|?|3'5| %6;-_" -T"—Jc:'-l' .;

i HH| line & €F0[X|2F H =2 M|A HX| !

ooy s AR £ i

2% agy

g ‘H/ B8

AZH

- 875 -




Of| x| EH| £OF &4

« 8| X| 4H| (Predictive maintenance)
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(Source: UpKeep (https.//www.onupkeep.com/learning/maintenance-types/predictive-maintenance)
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- 0| X| HH| (Predictive maintenance)
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- G| X| gH[0j CHet =2 2

- Google Trends H4
A0 predictive maintenance

7|2t 2010.01.01. ~ 2020.09.09.
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Hardware Connectivity Storage & Platform Analytics
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(source: "Predictive Maintenance Market Report 2019-2024", loT Analytics, 2019.10.)
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« HO|E{ £ (feature, indicator)
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A7 5

3
Z

¢ *lzll%" I---'“(:HE-" 5:‘5:! (feature, indicator)

37|
I’y

a = Mean )
Time . Standalrd deviation
domain features Kurtosis
« Zero-crossing rate
\_ § J
é +  Power bandwidth )
+  Mean frequency
Frequency ,
domain features ° Peak frequencies
*  Harmonics
. : J
( + Short-Time Fourier Transform (STFT) )
Time-Frequency -+ Mel Frequency Cepstral Coefficient
domain features  (MFCC)
«  Mel Frequency energy
. : J
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A7 53

« DCASE 2020 challenge (Detection and Classification of Acoustic
Scene and Events, 2020.05.01. ~ 2020.06.15.)

= Data (Dev. set, Evaluation set)
— ToyADMOS (NTT group)

Acoustic Scene Classification

Unsupervised Detection of ) (Toy-car, Toy-conveyor)
Anomalous Sounds for Machine — MIMII dataset (Hitachi, Ltd)
X Condition Monitoring ) r

(Valve, Pump, Fan, Slide rail)

Sound Event Localization and
Detection

S

[ Automated Audio Captioning
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« DCASE 2020 challenge (Detection and Classification of Acoustic
Scene and Events, 2020.05.01. ~ 2020.06.15.)

« 5408 A, 1770 22 K=
— Amazon AWS, &’ R&D &ZHE, IBM Research, Intel Labs, LG X}, 2%t
AZ2{ ChEh, Human Dataware Lab., NeuronSW, ...

» 221070 2o 58 53
— 7| & feature extractor: Auto Encoder
— Ensemble classifier
- B & Y= log-mel energies
— Data augmentation H-& (50%)
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- G| O|E{ engineering
— Feature engineering

Shape
Landmark :
Color

Symmetry {3 l
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- G| O|E{ engineering
— Modeling

time or space -

m /' '
'\,—h‘-/ Update |
M l:tel P | Model
_"' 12 }_’

Self-supervised learning * Incremental learning

Jiy

L
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* “Self-supervised learning”, Yan Lecun, Keynote speech (AAAl 2020)
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- HIO|E| 24 3¢ O3}

Data
P Monitoring
verimcation
Configuration

Data Collection

ML Analysis Tools
Code
Serving ) "
J Process Management Machine
Infrastructure Tool &
00IS Resource
r"l"'ir'l"“': EK“I"-I'-.- on f',1._|r';::_]L="'|_"'i

(Source: TensorFlow Extended: An end-to-end machine leaming platform for TensorFlow - Robert Crowe, slideshare)
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KT GiGAmachine Doctor
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GiGAMachine Doctor
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KT GiGAmachine Doctor
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