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ABSTRACT

Nowadays, machines are very important components in manufacturing processes, If they
become failure during ongoing processes, this will create undesirable effects such as the repair cost
and the loss of productivity during downtime. This project proposed the predictive maintenance
systems to predict the failure of machines, so the replacement can be arranged before the failure
happens. Sensory data of machines are collected, sent, and stored in the system using the
combination of IoT and big data technologies. Current collection of machine data is used for real
time prediction based on machine learning model built from historical stored data. This project uses
toy motors instead of real machines for the demonstration purpose. The real-time prediction gives
precision of 95% using neural networks algorithm. In addition, real-time machine status can be
monitored using web application from anywhere or augmented reality application on mobile

computing devices in front of machines.
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1.5 U2310AUD IV
ienind1dayan 19 1811910 model gear box a15AT9 14A parameter Tilmifoudulu
d’. o dl. = 1 31 o ' 3 & =
Tssnugammnssume iz luasesdnshaziBengoutiuszasiaian 1dns anwduazidiou
vA ¥ 9/ & n o ¥ 1ad
aMInaeay ANNTeY azmsuani1d ¥ model himmsndined ldnanuauaisnang uaz

¥
sruuthauetuamnsni lilsegndldauIdess
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3.m3poniuy

3.1i30nN1ALNAABINTI I machine leaming

3.2.00ntUUloT platforms

3.3. DOAYUY AR application U¥ android

44730

4.1, 14 model machine leaming 11ANARGITUTOATIYA

4.2, 1AADIUAAT AR 310U model NANDT

. 2 P
4.3 :...u:a..:__smnﬂuru:#nﬁ;:d_ﬂ:uutz

4.4. @514 model machine leaming #1151 model 1AABY

4.5 viau AR fﬂ:ms,—ﬂudna«ﬂmuud

4.6, WIAAIHAY web application

47 ududoumsdigatin FTTT

samlivlzadly

5.1 NATOU 1Az debug N

3 ¥ 2
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2.1 P51 Predictive Maintenance

o o a = = =~ o o ‘
113139 B UFINITAIRNITH] (Predictive Maintenance) IJUnImamsaions1nsidon
YBUATBITNIINNANITAsITATaslfiaTeailonsredudreqie 1t 1ddeyafiamisn
manisainisifsy Sadedndesdiey ey sedudygruanuduaziiion (Vibration
analysis), o 13Haedu (Oil wear particle analysis), AfUANNTOU( Temperature monitoring) 10

= A 9 . A o 3 o g B
MITANNTONTOTRBIANTY (Thickness tester) WD 14 process data weornsaiomsthzaiioz

= rif A w [ = 1 9 a A:E\“ U 1
mavulusmiaa 18 luvazndiansasawioumsaresmind sy ussu Fudiu o' lva

HHUMIHAAN I NHANTENUABUNIZIRAA T IN 1095 4

Ad A F o v
2.2 malulagnnegrtesnumsiudeya
11?1 IdvhnsfnudeyaMedfun1T1i predictive maintenance Tagna Tuda vxiiade
q’ d' 1 o o éi as gd L [ o o
ireanasnrIglumsviinemsfigaveuniedtns 14 Inssauiile 1d3asi1 model 1004
E] ¥ @ 1 g ' A g @ o
910 gearbox YU 1Ag1 4 controller ABETUAIYDYA sensor #1399 TaBIZH sensor N1¥A52970
Todoaeea1ee
2.2.1 Controller
= a o [~} = a 1w
Raspberry PLITunau#iamaivinamansnign amisadeuldsunsuanaeny
9
mousn lade
2.2.2 Sensor MHsuTammniimesaig
2.2.2.1 Temperature sensor
Infrared Thermometer (MLX90614) 1fluTugaiaguugii Tasddaann
1 )
Infrared LAZAAADABA13NY Raspberry Pi 1a8 12C 14 1¥1a8e DC 3.3 - 5V
2.2.2.2 Vibration sensor
g/ & 2 o o
19 Accelerometer sensor #4149 1C 1185 ADXL335 Tun1sasi9duaIm
v ¥
au'lua 19 ides D 3-5 v Taslidyaeenuiuy Analog

2.2.2.3 Motor speed sensor counter

v
a/ <4 a 1 Qs

14 infrared Tunmsasr9duingiunissesarindunaydedyaioenin

9

1 3
{1 Digital o1 ldaua s seuveswames 1¢ 14 14Wies DC 3.3-5v



2.2.2.4 Voltage and current sensor module
Tugaﬁi%’lc 1wes MAX471/472 151U sensor Tauseduuaznszua livh
Talitdayanaeenunily Analog 19Wdes DC 3.3 - 5 v
2.2.3 M3fudioyaain sensor
190111 Python 1413AIUAY controller 1oy sensor Aidatayasiia
Digital vl library WiringPi2-Python 1Un15AAADTZ 1319 sensor 1A controller WU GPIO
19U sensor ﬁﬁa%’agmﬁﬂ Analog 925Uy aM U IC MCP3008 Fufuic Analog to Digital 8

Channel 10 Bit 1azAAABN Y controller H1U SPI 16 1A8@T

o Y
2.3 MIIVUBYAN controller
(ile controller llﬁ%ﬂ%ﬁmuﬁi]'lﬂ sensor 1183 controller %zﬁﬁﬁ?ﬂgﬁﬂ‘ﬂ 84 loT platform Mo
v @ '
doya lldanude 1)
2.3.1 nquineinvamiaenssanly
2.3.1.1 Apache Kafka
1y platiorm 1152 918%0A1MHVUY streaming TAgD 1R8N SN
public/subscriber N1l fopic g udaniaen massage @hﬂc] MU channel N30 pipeline Tay
1 a 5 4 r . &2 i [
WINWB99189 170 topic 9z ilun1aF8 521319 Producers (public) F3vimihfisdedoyalifiy
= v A L. . & P a i
topics N1vua 1 avgnaniden partition n181u topic 1949 91/ nAvi19115 1D round-robin
Lﬁﬂﬂ?‘]ﬂﬂhﬂﬂ %50 81992 19 function dulun13nsza19A 18 182 Consumer (subscriber) N15®
Sudoyann topic
8 1
TagluTasenisiild Apache Kafka Tu ﬂ”l‘i'i‘]J@tT’elyﬁiﬂﬂ controller 9
A [ = B a e o 9/ Y = ~
IFBUABNY sensor HA8¥Ha uazvnvawAIeri linisdamsdeyaliiduszidounazil

UszanTnIN
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2.4 msiuveya
2.4.1 nguenvamdaanssunld
2.4.1.1 Hadoop Data File System(HDFS)
. o a g 2 18 9 1 g
Audunudeyauvunszoie Asanunsaudunudeyavuialugily
file 89892971 Data Node $1143u31n TA8 921l Master Node 1111715212140 y00gh Data

9/

¥ d 2 d,aa i 1

Node v Tag HDFS iU fault-tolerant Rozifudoyaaig lunaregiildiAndeya 14@ Ta
g : N o ¥ = v e

g naza1315013 1 Horizontal Scale 14 911U HDFS SatmuzdmiuTasanstingy
=P ¥ Y w 3 1A d g o

uannvzinudeya ldnanundideamnsaInandoya data vuralvgimny13uving

Uszuranada0 machine learning A0 1 Fayaduauyinlunisamanisainssigaves

4 o
IANTONINT

2.5 M31lszaIanan e machine learning

2.5.1 Ylt]‘klf]!ﬁﬂ?ﬁ‘u machine learning
. .g & a — ; 4
Machine learning 1 ua1vimilaves Toyg11lse@ng (Artificial Intelligence) 4
d| o 0 a '
Wusaasneansailineninaesaunsnizoud 1dTae lideudouTusunsuas lase

Ta® machine learning 92iF0ui Nezdanifudeyanivdundiodues amanuduiutves

a4

A o 9/

Soyaiisudun Taoilednuuzdeyaiinan/dounias machine laming fozase3ins1ze iay
UsuudluTsunsudedniues e sans fudoyayalmifiidnyusdoyafinamduriug
ANINIAY

Tﬂﬂﬁugmuﬁ’q machine learning @115 01U angeemdu 215zian Ae

Supervised learning 8% Unsupervised learning
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2.5.1.1 Supervised learning

Supervised learning #3® M3Feuiuuy lasumuuzi aunsovenld

&

¥ oq Y A A : . N Yy ' o o o v ' i
119189199 1159 machine learning lﬁ’gﬂ'ﬂmmnnwmmmeymmuuﬂﬂaz l5 9 151100

9
doyavesnmunzze fu auliifungFa (training data) 11149 naginaeuiiau ¥ eiii

= g A

12139 (label) 1At machine leamning AvzFuiEvufnd label 1o naaamiadeya (feather) Tng

a

v A dg g . . < = 1 @ 9/ " v U
HAnENIUN1Y supervised learning NO19TANUUANANNUVEINT 1F91U TRBuLseOnATI9 16

fu

1) Classification 15un13danuianylddoyaTasiionldiudoyan i
ERIIER (discreate)
i S gl g A vA
2) Regression 92T umslfunszidayaniinnuaeiiios
S ﬁy o \ T H a
Taumnail supervised learning 32 @150 1eae 1 duAhAIT el
i Istiims learning 1Y Unsupervised learning
2.5.1.2 Unsupervised learning

unsmisdoyaflungu (clustering) a1y iemnsaszuuy 1§

Y 3/

Yaremafluey lstheldudsadeyanisesnifungus iy msntsgniesnunguiosy

a

adanyuzuesgadt Hudu

msﬁsauﬁ’wa machine learning Weas1auudiaed (model) ﬁuﬁﬂfj 3

ee

2

UpoU
. & @ o "
1) Feature extraction ﬂ‘l';?!L‘lJﬂx‘lﬁﬂmeelJﬂ\i‘llqu,ﬁ mgﬁlugﬂsmmm
9/ < 9t [=¢ s
daanuniejinm Mameiluyadiny
2)  Regularization W13 21U ANLIA (feature) Y9ITOYAIIAINANTZNY
Audeyauinue Inu iMedawieaadiun lisuuesniiieir 1y
Tumagudautiosns
. g s @ 9y ¥ =) ' 4y w
3)  Cross-validation #9910 18 model ¥R MaaauI Taaad 14
annsadinsizideyaldedramiuduiisanenieli Tagernily
nageufudoyad Ly input Y99 model 1A
| Ay v, . : 4 e L1 2
Nadl Ta59n153 1A machine learning 3119 umsszuuniaToasnsMiiuuaTduozehia

w30 linndeyaveuniesing



1.1

2.5.2 Algorithm 114114015911 machine learning
T = ] o o o
Neural network (Tﬂiﬁm1ﬂﬂ33ﬁ1‘nﬂ’lﬂﬁ) Lﬂuﬂ1iﬂ’|ﬂﬂ@ﬂ]i‘nﬂl\ﬂusll?JQﬁ’N@ﬁiJileﬂ

1 )

& si
arsamaman’ Tagauesvesuyudiuezsznelidreddszuanadiionii faseu
Y ;f Y L. 8§ o g 4 & 3‘4
(Neuron) Tﬂﬂmﬂszmawnu%zsmwamﬂumﬂ%!mﬂa (synapses) ¥49)1] neuron U
v lwdeuafu i liAadu Tnssvielszuranan’ e neural network 1agn13¥19 U84
1 3’; cg () 9/ sl A T @ w
(HARE neuron HUILVUBYALYIUIUMINTEAUNINIANITRNADN LN TAgMInnIzuailszam

P < vy W sl @
1’1ﬂqu'llli\iWﬂﬂﬁ]:Sﬁ']ﬁJWiﬂﬁﬂﬂﬂl]ﬂﬂﬂl%'ﬁﬂﬂu 14

314 2.1 1593319 node Vo4 neural network *

9
Taona Indheduiugmimnlszgadiilu Taseiwilszamibion (Artificial neural

I~ = [ o v
network) 10811581 neuron 111 node Faannsasudstoyanu lamilouTasaiolszam

X 0 Threshold
Summer unit

Output

n Artificial Neuron

n w w,w, w_- Weights of Connection

1,y

b %, %, %, X -Inputs b -Bias

3UM 2.2 PM19¥19194984 Artificial Neuron®

Tagdwesingdduuu Tnseielszamezalsznoudae s eerlszneundn

o
=he

! https://medium.com/@startuphackers/building-a-deep-learning-neural-network-startup-7032932e09¢

# https://hackernoon.com/overview-of-artificial-neural-networks-and-its-applications-2525¢ 1add{f7:
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2)

3)

4)

5)
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Fayat (input) Wudeyanioqglugiduay wielunwde x x,

U U

s A

: » o 3 ,
doyadse9n (ouput) HAdNEvINNTEUIUMTAIAUU U TATIB s A ™
oy

' 1 ) , ' A A
Al (weights) Humioud1namg (knowledge) 1Hudsilflunis
FIgNIT I WoyaN I TAgBInInnIsnaaeIniIUIN
4 ﬁ%’uwman (summation function) ﬁJu A EREETI TR input Y17 SHICATT,

4 s
dmiinuds

o J =] o A o o
WaAFun1Las (ransfer function) 1D UAITAIUIUINET1H8INITVIITU

vealassvielszam

2.5.3 nguneanvamifaanssuild

2.5.3.1 Apache Spark

a3 a 9 = - o
Wudrlszwranadeyalasiigaaufo a5 a3aULU memory A

9
Yszananadoyavinalng 18 Tasarmam1soved spark Huwnneszilszuanadoyasin

' [ 9 9
Eﬂgﬂﬂﬂﬂiqﬁﬂ’lﬂlﬂu 100 191384 ﬁﬁﬁ’mm:é]tmmmnimamsuaﬂmmsmiumm Scala,

¥ ki al &
Python, Java lIfig R TasTasenistidenly python Spark UH¥ 3 module nanfe Spark Core,

3/
Spark Streaming 48z MLIib TagluTasemstiez 192 @andanafe Spark Core lumsysyuiana

ﬂ’@ymmu batch 18519 module machine learning 12% Spark Strea111ing1ﬂﬂ1§ﬂi$ﬂ3ﬂﬁﬂ

11U real-time

2.5.3.2 MLlib

MLIib %5 ® Machine Learning Library 134 library Tun1silszuiana

machine learning 813U spark TR W1ZI1189910 @3 MLIb o8 nuuLN NN distributed

Ed
processing Taanaluseesy Algorithm 1182 utilities Aadl

® (lassification

® Regression

® (Clustering

® (ollaborative filtering

® Dimensionality reduction

3
TaaluTazansi 18 MLIb 11152804 1un15 1941 machine learning

£l

dmsuaanisal gy 1399 UATOITNTAIY Multilayer perceptron classifier (neural network)

algorithm
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2.5.3.3 Spark Streaming
Spark Streaminglﬂuﬁﬁulﬁ?umm core Spark API TaouendIN
Walszuaana 18R iy spark 8181150101195 WA platform streaming #1499
1% Kafka, Flume %39 Kinesis 1Tudu TaoA7 spark streaming 92a131301523nananndeya
Pla5uu 18y real-time nd1e191i1 lluaaswaly dashboards, Databases %38 HDFS 18 Tag
ca‘l g/ = A o o A s . A q @
Ta59m15 1 1814 spark streaming 1ioA1ANIT I N1TF17AV89IATOIINT TUHVD real-time 1ile 19

annsaud luilgm Idedresiunaed

2.6 MsUAAINENIe Augmented Reality Technology
2.6.1 MHINYBI AR
AR (Augmented Reality) w3ama TuTagauedadauuers iflunisysuing
YayaatasaAuan WINAdeNYeI 1T ua193 cnwauaﬂwanwumﬂmuuwmﬂm18
u 3Uaw, 38 Te, ifeq, Tuaamwiid dudu mawisaendsyamaiu 1ddeya
NadNAY ‘I@ﬂmsuwenamﬂmﬂmmmumlﬂnuﬂuﬂmwumaau 2AAIWLANA 1AL
maTulad VR (Virtual Reality) ¥3omaTuTadnamesaadoudiimsifeyadies dousiung
T uanmiaadenssa
2.6.2 MIUUAUDUDY AR
AR fimmdeanisfuandniuegiuanmnadounazdonly Taesiidmiuy
MIUAAIAAVEY VR 114 monitor-based AR N nInTignuaaeenunianities funis
waasradidefiqa 1aziin21udeans hardware @1 @83 UARINAATY head-mounted 1flun1s
naraanafifidedns head-mounted oM ozidnsranaz U IIMisn N Tagfinnazgnuan

11199 head-mounted

Aa oy
2.7 NUIANNYIVD
¥ ]

TuTaseauitldiden 14 model gearbox Tun13s1a09n15v 19 MR UATDeTAT N8 Y

15901 Ta88198991091U399 An Artificial Neural Network Approach for Early Fault Detection
¥
of Gearbox Bearings T%mmwﬂﬁwqaﬁm Gearbox Wi uilosonanlun1siia downtime
A s o A ot v et @ A 7R a ' o P

¥8u1ATe39ns Tasllodendigegiadugniumes deiinasdrauinlunisii predictive
maintenance 108 1ATIA1THNAUD self-evolving maintenance scheduler framework @115UAN15
Toiuaudldnan W@ artificial neural network (ANN) T ﬂél‘lﬁadﬂlfmhlﬂ 134970 gearbox 1u

o Qs

Aa 3 3] ~ q ¥
winaunTunzn lwvamaldvesadimu TagluTasenisee1d SCADA system
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;\‘llnalkmlmmlé e Alarms and _‘
NS Warnings
T | SCADA
Recorded ‘
: . 1 — y measurements |
ANN based Self Evolving | e}
Condition - © ANN Model 1 )
montoring Bleck |~ Tralning ‘
Service reports
SRS — ,
Preventive ‘ Corrective Serviee Management
Maintenance | Maintenance Maintenance Decision
v [ ]
lutimation for
Inspection
v

Malntenance Scheduler

Forecast of

Power from [l Maintcnance Modes:
Wind Turbine *  Repair
*  Minor replacement Maintenance Decision
*  Major replacement support:
Forecast of T e Opiimal malntenance
weather t Assignment of resources: strategy.
conditions *  Exiernal resources

s Intermal resources

*  Spares

gﬂﬁ 2.3 Proposed SEMS framework.

s é -
Tunrsduiindeyanin gearbox Tunn 10 WIHF14 framework arudmnu Tasdanin
411778984 the National Renewable Energy Laboratory IRy gearbox Tasldaa1u31 70
4 4 o a o =) 4 d a w o d
wesiyudveamItigaves gearbox INAINAdUGNTIU azdn 26 1leSivudinaaindnies
TagerdedaselunisTinsizsinin dygumsduaviien sesdinielu gavgil azanuay

Y a as 2{
ﬂzh]ﬂ AULTAIHNOAIU

ANN based Conditien Monitoring Block
Input »| Trained ANN model = oy
utput
4 4 |4
Mahalanobis
Flag
Threshold |~
SCADA Measured Data

§ﬂ‘ﬁ 2.4 ANN-based condition monitoring block

é = o 4 L 5 4
Farnadsefinandeduiuiunsaidnuilflszgad1Fau e gearbox iitaumnu
1 9
iwsessnsnazuennntudadudiugislunisifen parameter 1A 1391 predictive maintenance

au'lUfanstih ANN wmaaesldiuTasanisiagsyi
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AERERIBIMTGEATONTY

3.1 Musaumsimaumeluszuy

Alert | [ETTT
w, | [EEE IFT1
> - < o
@ DA | Predictive
L] B
Valtage and GY-61 3-axis QR Code & model
Cument Sensor 508 ; w‘m“;“‘“" g generate
ADNL335 L2,
Spork”
o® :
Make realtime
Optical Encoder kit prediction N i
e SProH ! 3 ;!
] &
0, e ; g B |F
z 2 / a, E
;»l %, g
" raspberry pi 3 “ )
1 N
Infrared Thermometer gearbox machine model
MLX90614 Apache Kafka i
A by theougapat b ted reeiage g tytem =
{5
X
Z
B
ES
8
AR monitor request data Web sorvar] wium data _ ['Web application
< —_—
(stream processor) | ~ e - data (consumers)
= django

$ vuforio unity

g‘ﬂﬁ 3.1 System Diagram

b v ¥
Tasansi ldfianudesnisiezdaim predictive maintenance platform Anmelulszaenly
A181mnaTuTa8 10T, Big Data, AR 118 machine learning Tagdaniiaoinguuunissieuld
@
NINUA 4 FEUUNED lAuA
a g/

1) s¥UUTUURYaIN gear box

2) szvviudadeyaneluszuy

3) szuvlszananamamsaimtzaueaniedng
4) §TUVLAAIHANIU AR monitor 1Y web application

3 X 9 9 . 4
Tﬂﬂﬂ']'icﬂ'm'lulilﬂﬁﬂuﬂ'IuﬁluilWﬁﬂﬂﬂ‘iﬂJﬂgﬁﬁﬂJﬂ']ﬂ
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3.1.1 5zuu5udeyan gearbox
[ Y [ ]
Faludruiloztsenevlide gearbox H9@a sensor d1miuasIsuTadaiFo
' A o " A o ES A ' o LA '
a199 [ied1ae9n159191uu09A509905 A8 sensor W zIFoNBERY Raspberry Pi iionsuda
dfoya iy Apache Kafka 1irdfoyalinszaielunwanrlesuse Tdagii 3.2
Tagdeyavzgnas I lugduuvues JSON TasnelusilsznouTdae
1) Temperature vty sssnwadoa Tasadudly nteger
2) Voltage inuiluTagaauily integer
" a o - | .
3) RPM ineiluseu/Auiduily integer
4) Time ﬂ'ufﬂu string
] & =) Y] 3 o 1 U [~ v
5) mmsauazieuunu xy z suiludwniaTagdwen Juat x yuay 2

Tasaaily integer

‘ & | R
O
]
Volage and Grband QR Code
m-:;s.m (A.DXLJJs\
o sensor data ]
e - Apache Kafka ‘
A hagh e ghoust droenibatend meviaging syt
Qptical Encoder kit
for SPCioHP
& P !—f
ﬁ raspberry pi3
| lnhrgfmmr gearbox machine model
90814

311 3.2 szuuFudeyayn gearbox

3.1.2 szuvsuasteya
y [ a wa w g s &
Iife Apache Kafka 1a5udeyafvzalfidduiludnsznedoyalinaszuniag
L4

wasedaeyaliiuszuuifudeyaHDFS) nay szuniszaianaiioniansainst1yaved

A 9 : . [ =
IATDIINTUYY real-time (Spark Streaming) A431H 3.3

Make realtime
prediction

Streaming

ejup [2pouL

§gApache Kafka |<«———»[ storage | psptomm

A highthroughput eistributed Messaping System

310 3.3 szvuSudedeya
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3.1.3 szuvilszananaiiemamsainisisnveniesdns

) ' a
TaguuisnYoyaNdIu191n sensor HUIZYNAIHIU Apache Kafka 197 11hiAu 1y

HDFS Lﬁmﬁuﬁagatlﬁﬂﬂum‘s 11 machine learning dmiuad predictive maintenance model

P4 lunismanisaln1ss13aveniessng Aae Spark Core Tauiilo 18 model 1181 92§11 model
A'lé1A0'13 1y HDFS iedludnanssy model 13157 Spark Streaming 214170411 model machine

learning 1141119715513 ALY real-time 1§9ganA maaNTN 14 ee 11 UM Apache Hadoop

a o A [ 3 v g n.*.'l | ~ d‘l L Ll =
HazINIAANITIyAveUATItNs T sz detoyaiteu v luUf IFTTT ifededonam 14
&

unaavleuiiannsafaderaua ¥ email ifeududouniss

1FAVBUATOINNT
Alert | [ETTT
. Predictive
&
5 model
% generate
Y
Make realtime I
prediction 3 £
Soaik’ <
g [
=
&
¥

Apache Kafka |« | Storage |t
Ah‘ghpmrauw\pul distributed messaging systonm, " "' o

JUM 3.4 szvvdsznanaiemanisainisihisaveunsoadns
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3.1.4 SYULUAAING
12110810 sensor 10T HATHTAI1TAIAMTINITFITAVOUATBITNTIIN Apache
Hadoop Tuaasuy web application L/f% AR application Tasfiaa AR application wlfauny
Y d a2 4 4 g 4 o 4 <
Fauaszuuiegluiiud iedesnisasivaniuzveuniesdnsiasesla Amunsaaunu QR
4 L PEO . . o @ d
code 1111 identification W1ATBYAIN storage AR IuFIUY AR vuTNTANH dau

d‘ g /s
web application 921l Dashboard ﬂ!!ﬁﬂﬂﬂ?ﬂyﬂﬂdﬁﬂﬂ VDIAITELY

Apache Kafka |«

Ahigh threughaut derr Butod messagng syziom.

- EEE
o t st data 1catl
AR monitor 5 request data N - Teque Web application
(stream processor) it it (consumers)

django
$vuf0.'icl & unity jang

310 3.5 szuvuERINe

3.2 M399AUULMTINNY tazaaaenssuveeszuY
3.2.1 520v5udeyaainya gearbox

3.2.1.1 @ szney Model gearbox

a3 o =\
Model 92152001 11/#28 controller 1T udIAIVAY YTz urama nazil
4 Yo 1 dr o A A 1 o :?
sensor N193aAuNaAs a0V TBIFBINTINAAD gearbox Aall
® Temperature sensor
® Vibration sensor
® Motor speed sensor counter

® Current sensor module

® Voltage sensor module
Tagile 1851910 sensor 1W#2 Controller AAIUAUAIINY Python

Cluﬂ‘li‘giﬂﬁﬂyﬁmﬂc]ﬂ‘lﬂ sensor !Lﬁ&ﬁﬁﬁﬂﬂi’m‘gﬁﬁﬁqﬂﬁfﬂ Apache Kafka M library Kafka
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3.2.1.2 TUN UM A UHHOIY

Start

A

Reading
Temperature value
Vibration value -—
Motor speed value
current value
Voltage value

Wait for data
processing

Publish/ID model

3UN 3.6 Flowchart M33u403a91n model

3.2.2 szvvivasdeyamaluszuy
3.2.2.1 PM59BNUVY Topic
9 ¥
TA59n1513 model N9%1A 4 model gearbox 94 1dvanuvy Tasaznyn
: g, . ) o :
topic 9@ n1TuH9A1M ID model Haziivn 1 topic 151U topic THAVTOYaAD UL YDA model ¥
meluilszney lfrsgavesa sensor 1d finaneeiuivegdmsy uay dmsuduanana
g . ] S @ A w o . o
1LY topic status VAN IULINNTAIANITAL 13INDIDITUNITAIANITANDY real-time 728

Spark Streaming
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3.2.2.2 Topic Yoyaluszuy

Timestamp
MC-01 Temperature
Vibration
MC-02
Topic MotorSpeed
MC-03 Current
Voltage
MC-04
MC-01
MC-02
Status
MC-03
MC-04

3U7 3.7 Topic Yo 4571V

FaoTur0d1w9 Afennsruudeen1sdoya sensor 910 1ATEITAT ID

v U
MC-02 fiei39 subscribe 10216 data frame NTW1IA7 A3l
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* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

(54¢ packages can be updated.

{282 updates are security updates.

|

Last login: Wed Nov 22 22:27:46 2017 from 10.252.39.136
:kafka@kafkasezvex:~/Pr03ect3 cd cn

~bash: cd: cn: No such file or directory
kafkalkafkaserver:~/Project$ cd confluent-3.3.1/

kafka@kafkaserver:~/Froject/confluent-3.3.15 ./bin/kafka-console-consumer --bhoot
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{ "Time":"2017-11-22 I22:29:43.£26€88","Speed™:"343.00%, "Temperature™:

bration™:"1050.00%, "Volte™:"3.24", "Amp”:70.11"

{{ "Time":"2017-11-22 22:29:49.632799", "Speed™:"350.00", "Temperature™:

jbration®:"1019.00"%, "Vole™:"3.25", "Amp":"0.11" )

i{ "Time":"2017-11-22 22:29:55.638678", "Speed™:"347.00", "Temperature™:

bration":"1001.00%, "Volc":"3.29", "Amp":"0.15" }

I{ "Time":"2017-11-22 22:30:01.€647153", "Speed”:"345.00", "Temperature”;

bration":%1009.00%, "Volc®:"3,.30%, "Amp":"0.12"
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Browse Directory

AmpikafkadiC-0118 4-27

Show 25~ entnes
Parmission 1= Owner Group Size
Wt kafka supergroup 4968
TVl kafka supargroup 4968
T kafia supergroup 4968
Wt kaha supargroup 2964 KB
kafka Supergroup 5904 KB
R kafka supergroup 59 4 KB
AVWefefee kafka supergoup 5904 KB
e kafka supergroup 5904 KB
MVl kafka supergroup 5904 KB
Wl kafka supergroup 59.04 KB
Tl kafka supergroup 59 4 KB
(W kafka supergreup 5304 KB
el hafka supergroup 94 KB

Showing 1 to 13 of 13 entries

Last Modified
Apr27 0000
Ape 27 0001
Ape 27 0609
Ape 270002
Apr 270003
Ape 270003
Ape 2700 04
Ape 2700 05
Apr 270005
Ape 27 0006
Apr 27 00 07
Apr 2700 07
Apr 270008

Replication
1
1

1

Block Size
128 MB
128 MB
128 MB
128 MB
128 MB
128 MB
126 MB
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128 MB
128 MB
128 MB

128 MB
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MR 4.1 MsfFeUNeUANNUNUGIVDINITAT N model machine learning
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13 6 3 0.835
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