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[Abstract]

In this paper we propose an uses on-device-based edge computing technology and big data analysis
methods through the use of on-device-based edge computing technology and analysis of big data, which are
distributed computing paradigms that introduce computations and storage devices where necessary to solve
problems such as transmission delays that occur when data is transmitted to central centers and processed
in current general smart factories. However, even if edge computing-based technology is applied in
practice, the increase in devices on the network edge will result in large amounts of data being transferred
to the data center, resulting in the network band reaching its limits, which, despite the improvement of
network technology, does not guarantee acceptable transfer speeds and response times, which are critical
requirements for many applications. It provides the basis for developing into an Al-based facility prediction
conservation analysis tool that can apply deep learning suitable for big data in the future by supporting
intelligent facility management that can support productivity growth through research that can be applied to
the field of facility preservation and smart factory industry with integrated hardware technology that can

accommodate these requirements and factory management and control technology.

» Key words: Smart Factory, Edge Computing, On-Device, Distributed Computing,
Equipment Predictive Maintenance, Productivity
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I. Introduction
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II. Preliminaries

1. Related works
1.1 Smart Factory
AeH0z2  AODE  (Smart)2te  ©ole A

(Sensing), £A4] ¥ Akz (Control and Actuating) 7]

2 7131 Z4RI0] ROlE|E 2AjofolAlgt Al 1 o]
7 SAEQItT & R et gl o] AME A
X AEGIAY] AnfESH off) JxjsE WAV} BE
g Rl oj31 Aslel 4ee Bolu it ol
g ol Mgl AntE WEo] o ol 2} sjE £

Aulc} Aol7} glon], AutE MER]} Al ALAA ©f

Ol "gejgh + 3747olat & 4 QloLy, o5 T &
Za) R B Z R = I ] = | e e i Ko IR
A Eﬂ—or’ %T}”J J—H (Supply Chain Management,
A D (Quality, Cost, Delivery) & A
of J’Eli Ak —8—0"6% ’?Jﬂ” °‘7ﬂ So85h= 17;}0]31

(1) A=) 78 51101514 Al2)7doll A AlAle]] QIE =
(Interlock) & A ol Aol digt P4, dI& 75
gF AN o8 BRI A 4ottt

(2) 5878 At HloH Rd =&, AL 5 A A1
787] Al oA 5w Aulo]] 7[NS & o 715 Sa8slt.

(3) Als7d: Wzt oo wet AAR THshs QA
A7 ooy U A2]Af}d (Batch Job)2 &9 &
71A wTat opAE T/ 7|52 F5 4 dlojg o IE
295 &30

(4) AAVE: st tife] Hloj8 g {8 Hojg o
2 Ao F8oiH, 715 dA= (of: . A, 7t
5, & Aol 2] EAet o[fIE A2 (CEP; Complex
Event Processing) Tl|o]E] 0"503.2 stf 2gst

(5) QA AARRE R3] 270 apat Alx 29 B
YRR AQATT, B B EJ 7159 whe ofe

1.2 Big Data Platform
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Fig. 1. Big Data Platform

III. The Proposed Scheme

72X o8 ADE HEd] P Aled 4 e Ul
gole &8 A& A AARE A BlholE &4
(I/0 Server), £342 TRt ARoIM AR £ Qe
£ AYdk= XA (Smart Factory Editor), ®l4o|H
A2 5o Y] oix] A#8 71+ (Edge Computing),
difjolg] E3F WE]7]& (Big Data Integration
Management) 3 B]H|o]&] 7|9k 7RA|e} B AfBlA T]&
2 R, 2 7l digh S o2t 2.

3.1 Real-time sensing big data collection
ADFE #MEZ]o] Qlo] vlgolg] A2l= v]dY HoJH
2300] Qlo] W= d/do] WAsto], 717te] tlole] A7

o1 v o

oA Qlma} stA 9 M Hlojefe] A gleh= A

4& sfiAstofof sttt ol2ist BAIES siEsh ] Hatod

AAZE A Hlolg 2418 288617 HH, o]g Folo] &

S (Scale-out) &9 AARE 241 7153} ¥lH|o]E]

Z0=29] 7] o8] A4 7|9k oS 4 Q. ™
AYSH

glolEle] 13 BAS Eslo] AL kA

U T= o

4 mE oB
NS

3.1.1. Collection of previous sensing data
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3.1.2. IoT-based sensing information collection
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Table 1. Analysis of CoAP and MQTT
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3.3.1 Big data integrated management technology
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Fig. 2.

Interface structure

3.3.2 Big data-based visualization and service
technology
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IV. Performance
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4.1 Equipment sensing information collection test
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Table 2. Attributes of Flum Agent

AgtRtCar.sources = RtCar

AgtRtCar.channels = CassandraChannel HDFSChannel
AgtRtCar.sinks = Cassandra HDFS
AgtRtCar.sources.RtCar.type =
com.hkinet.flume.source.RtCarSource
AgtRtCar.sources.RtCar.channels = CassandraChannel
HDFSChannel

AgtRtCar.sources.RtCar.selector.type = replicating
AgtRtCar.sinks.Cassandra.type =
com.hkinet.flume.sink.CassandraSinkRtCar
AgtRtCar.sinks.Cassandra.channel = CassandraChannel
AgtRtCar.sinks.HDFS.channel = HDFSChannel
AgtRtCar.sinks.HDFS.type = hdfs

AgtRtCar.sinks.HDFS hdfs.path =
hdfs://master.hdp.hkinet.com:8020/user/kict/openapi/rtc
ar/%Y-%m-%d

AgtRtCar.sinks.HDFS . hdfs.filePrefix = RealTime_Car
AgtRtCar.sinks.HDFS hdfs.fileType = DataStream
AgtRtCar.sinks.HDFS hdfs.writeFormat = Text
AgtRtCar.sinks.HDFS hdfs.batchSize= 10000
AgtRtCar.sinks.HDFS hdfs.rollSize = 10485760
AgtRtCar.sinks.HDFS hdfs.rollCount = 0
AgtRtCar.sinks.HDFS hdfs.rolllnterval = 600
AgtRtCar.sinks.HDFS.hdfs.minBlockReplicas = 1
AgtRtCar.channels.CassandraChannel.type = memory
AgtRtCar.channels.CassandraChannel.capacity = 10000
AgtRtCar.channels.CassandraChannel.transactionCapacity =100
AgtRtCar.channels.HDFSChannel.type = memory
AgtRtCar.channels.HDFSChannel.capacity = 10000
AgtRtCar.channels. HDFSChannel transactionCapacity = 100
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Fig. 5. Virtual sensing data generation environment
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4.3 Equipment maintenance prediction test
through noise
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Fig. 6. Real-time collection of virtual sensing data

Table 3. Step-by-step collection data
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Table 4. Algorithm-specific accuracy

- F1-

Alg. Step Accuracy Reproducibility Score

1 0.60 0.30 0.40

2 1.00 1.00 1.00

3 1.00 1.00 1.00

KNN- 1.00 1.00 1.00

5 0.53 0.80 0.64
Accuracy: 0.82

1 0.29 0.20 0.24

2 1.00 1.00 1.00

3 1.00 1.00 1.00

SVM 4 1.00 1.00 1.00

5 0.38 0.50 0.43
Accuracy: 0.74

1 0.00 0.00 0.00

2 0.40 1.00 0.57

LR 3 0.10 0.20 0.13

4 1.00 0.40 0.57

5 0.00 0.00 0.00
Accuracy: 0.32

1 0.25 0.20 0.22

2 1.00 1.00 1.00

3 1.00 1.00 1.00

GNB 4 1.00 1.00 1.00

5 0.33 0.40 0.36
Accuracy: 0.72
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