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Big Data Analysis and Efficiency Measures for Energy

Saving in Smart Factories

Tae Yeon Kim

Information system interdisciplinary course, The Graduate School

Pukyeong National University

Research and interest in manufacturing innovation and energy
saving in smart factories applying advanced ICT technologies such
as IoT, big data and artificial intelligence are increasing. In
particular, for small and medium-sized manufacturing companies,
productivity improvement and abnormality detection through
manufacturing innovation are essential to realizing smart factories.
Most of the existing studies focus on building an integrated
platform for productivity improvement and abnormality detection
by attaching IoT sensors to equipment at the production site of
the manufacturing industry. However, this thesis proposes the
development of an integrated platform for energy saving and
anomaly detection targeting the forging process among smart
factories in the manufacturing industry.

Most of the existing studies are related to smart factory
construction for general manufacturing industries, but this thesis
is proposed integrated system for data collection and productivity
improvement for energy saving and anomaly detection detection by
attaching IoT devices necessary in the actual field of a forging
factory.

- vii -



We propose a system in terms of energy saving, anomaly
detection, and productivity efficiency for the collected big data
from smart factories based on IoT. First, our system is designed
element technologies for configuring an integrated system for data
collection in smart factories, and based on these contents, we
propose a system that provides necessary information to managers
and expresses various information. Second, based on the data
collected by the proposed integrated system, we propose the
improvement method of energy efficiency through basic unit
analysis for energy saving. Third, we also propose a design
method for detecting anomalies targeting data collected by each
facility in the forging process.

Similar to previous studies, our research has similar energy
saving and anomaly detection methods for smart factories, but the
advantage of our research is based on data transmitted in real
time based on IoT for forging factories, and we propose an
integrated system by designing our own model for energy
reduction and anomaly detection for energy saving of each unit.

Keyword : Smart factory, Energy Saving, Big data analysis, IoT.
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gargom, stare wase] A%e wasrl daME (4 119 2ol

MAPE(Mean Absolute Percentage Error) % =& o] 83}

At_Ft

b , (A, : Actual value, F, : Forcast value)....[572]

MAPE — 100% D
n [y=1

FHE delEe (& 8)¥ o] 7zt ZVIERE F3E 7HEEAY At

7k dol8 & YERlaL Stk
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e

[3 8] 7k A9 7k= A% 3 dHoly

W3S | 37| | usedamt | weekly | Night_time | Tot_weight | Unit_usedamt

1 1%7] 0 0 0 0 0

2 2357 8,715 28,880 38,210 67,090 129
3 3357 6,154 0 68,420 68,420 89
4 4357 882 30,230 58,240 88,470 15
5 53.7] 4,062 0 50,490 50,490 80
6 637 8,963 0 45,960 45,960 195
7 837 3,820 23,560 29,480 53,040 129
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HE | 37 axg7d | @XFYLE | 9 A7F | weight unit
1 127] Q 900 6 55 56
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3 357 T 540 18 76 23
4 435 7] A 740 17 59 34
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7 85.7] A 670 9 81 60
A9 (£ 100 7I¥rem dA g 4 7t ARRZ 458 98 (&
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dA9 7Y | EAE 2= | &9 A T 2F | b= ALF
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T 560 15 73 2023
T 540 18 76 2010
A 740 17 59 2809
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A 670 9 81 2336
B oo A A3 sky 4 E]E5S Ensemble of Models Trees(EoMDD),

Linear Regression(ILR), Locally Weighted Linear Regression(CWLR), k-Nearest
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