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Multi-Type and Multi-Source Data Utilization Solution to Improve Operating Ratio in Industrial Manufacturing Systems
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Abstract

IoT has been progressively introduced to manufacturing equipment in factories. It is expected that by utilizing the acquired
operational data, new solutions to improve operating ratio, such as efficient maintenance of equipment, can be realized. However, for
digital manufacturing systems, cyber-security risks have been recognized as a threat that could degrade operating ratio. In this paper, a
novel architecture is proposed that enables to apply anomaly detection based on machine learning to multi-type and multi-source data,
that are aggregated from manufacturing facilities, that are integrated per production line or production batch by using characteristics of
the manufacturing floor and facilities so that the data can be commonly used for different purposes. Further, examples applying the
proposed architecture to several solutions to optimize factory operation are presented and its merits against novel issues are discussed.
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Fig. 1 Example of IoT usage on manufacturing floor
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Fig. 2 Losses that degrade equipment effectiveness [4]
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Fig. 3 Example of process flow in systems with various functions
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Fig. 4 Overview of proposed architecture integration and

utilization of manufacturing data in a factory
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Fig. 5 Example of proposed architecture being applied for

malfunction detection

G, T4 RS ARG A S D) S B ik
WAL O T 77, 8RR, RO T — 5 2 IUEL
I A4 YHALTHRAE 21TV, T4 YR TOERERE, &
Bo ZACHET 2 HBEOAREZMB L2 AERNTF— 5 %
BT A INSEFBALT, JEHEICLELR TS
FREL, EMEBKT A=y POIEHR, BEEHE
T 55T TN OREE KA.

(1) 54> O4EERREEHEBHD XEFDFHEIL

T4 VRO BIIRE, BB o A BN % RS 5720
FA UEROEFERME, URAEROFT—% % ZFhFh

18

OB % W UL L7261 % SB6RIC/R 3. #EdhAs
W], MEAST 4 >R ERR & £ 0 2 ERFLRO
BERTH L, RS OREORL DT — 5 %
ETHIEIZLY, T4 VEEROEEIFHOBIES, {5
ILREEICEB L TCh B L Z20FHL 2 IET 5.

L

-

AR OZRARROFEH

el M A L AROAFERR & o 2R RHFR OBLR
Fig. 6 Total production time and events related to operation-loss

in a manufacturing line

(2) AEE=v MMEA

WIZ, Bo 2 IEBELTw sz EL, €561
ZORHAERS>TWELL= Y FESFET A7, TAE
H7r—% 2T, &z s24¥01=y to%
P, AEAERBEEZRTREL=Zy b2 REMY L
T5Z L ERAT

FTEIC, RE¥ 1=y b abEHo1T=y MIHL
T, BAERT =¥ 206052008, 2% 1=
vy PZTEITHI LB ERT. BREL=y P ORI
BIOEHE2E, LHICEFI=y bOERID D, £
NZENMRIICE WEEZ R LT W5, ) 2558 %
L7299 2T, B2 Mo Bz #ER L3528 T,
BEa=y MERIZ BT A 20 HEME AR L .

02 EFRFHE2

O X BRI

B7E R IEEILZ v b ORI OB
Fig. 7 Example of feature values of units in abnormal/normal

condition

42 AIEHMV Y 1— 356
WIZ, fidotFa) 7447y MOERT 55K
iy 2 PR D720, PEFERI S 2 PO s LR



B2BYUa—23a &XABA A AN PIVEMSE | 8E0 27 AORBEELICHE I - 2@E T —2EEY)a1—Ya > 127

& %ﬂ&jf?{ :/@Z<ﬂ£1‘ﬁﬂ]ﬂ:y 2’&7—\:\:‘?'7-}«47%
W LCF =5 260 - 54T L7251 % $88BIR T

g%’;ﬁjﬂ_’é Eo7 Y __-:._—_“/Ia P
S REA I _ o
® F3 H RIEMRA | mmEEt
= : H
4 T T
e B - YT (S S SRIRA)
% 58 1 S 1| ER
- pe——— !
N H :
. 1
~ 1 BEfE e : -
o OXRR | £ESE | jpzm\  HERE i SEHE
»n el e e -
=

BIALEE (LT T, FE)

T TANE T =< Il

ZiESTTT — 2 DK

| mawe ||
o
Bo
st
Ew

B TS EHT — %77 F ¥ ORERANO#H I
Fig. 8 Example of proposed architecture being applied

for fraud detection
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Fig. 9 Example of fraud detection using features of data transmission
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Fig. 10 Fraud detection using state transition of systems
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