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Abstract The aim of this study is to suggest effective education programs and a curriculum by analyzing
the demand from small and medium-sized enterprises in the areas of Smart factories and Smart
manufacturing. In order to derive the education planning, Importance-Performance Analysis (IPA) and
Borich's Needs Assessment Model were applied based on the Smart factory and Smart manufacturing
fields. An education demand survey showed high demand for Smart factory sensors and image processing
technology. In the analysis of Borich's Needs Assessment, Cognitive smart device-Built-in O/S technology
for smart device image sensors (6.37), Event handling analysis-High-speed filtering and association
matching techniques for collected data (5.84), and Cyber physics-Manufacturing Virtualization System
Technology (5.63) showed high demand. On the other hand, Ultra-small security technology that
considers industrial networks (2.98), Demand-tailored processes and operations-State analysis using a
Big Data analysis algorithm, and Real-time early warning system technology to detect an abnormal signal
(3.21) showed low demand. The survey results of the IPA portfolio analysis showed that hologram
printing technology and Cyber physics-Manufacturing Virtualization System Technology were urgently
needed education areas. However, the surplus area is being conducted more than the demand for
education, where is the Ultra-small security technology that considers industrial networks.
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Table 1. Smart Factory Support Programs from
Central Government in 2022 year[2]

Type Detailed support project Grant™*
i Smart factory construction and
@ factory advancement (Basic/Advanced) 2.230
construction L - SME - -
(general type) arge companies - s win-win
type (Basic/Advanced) 300
K-Smart Standard Factory 100
@ factory Manufacturing innovation using 181
construction robots
(specialized type) Specialized for each industry 230
Net Zero Smart Factory 40
® Building Leading 92
a digital cluster General 200
. Al consulting 20
@
Manufacturing Demonstration of Al solution 50
data utilization Specialized manufacturing data 20
support
Data facilitator training 10
® Build =
© B”gfd‘* test Build a test bed 15
Smart Factory Level Check 15
® Level check | Smart Meister application support 90
Smart factory AS support 70

* Note: 100 million won
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Table 2.

Core knowledge in the smart factory field

Classify

ABB*

Core Knowledge (Educational Content)

Smart
manufact
uring

oy

DPO1

Demand-tailored processes and operations -
State analysis using Big Data analysis
algorithm and Real-time early warning
system technology to detect abnormal signal

DPO2

Demand-tailored processes and operations -
Real-time production information analyzer
through image analysis system using
optimized image processing and deep
learning

DPO3

Demand-tailored processes and operations -
Energy reduction system technology that
analyzes the parameter correlation between
optimization equipment and energy
consumption

HSWS1

Human-centered safety and work support -
Factory spatial information modeling and
standardization technology

HSWS2

Human-centered safety and work support -
Technology for detecting hazardous
situations and responding to industries

IDPL

Intelligent distribution and procurement
logistics - Technology for tracking and
managing logistics flows linked to the value
chain and optimizing logistics operation

10§81

Integrated Operations and Services - Virtual
measurement system technology that
predicts unmeasured values through Big
Data

1082

Integrated Operations and Services -
Technology of facility life prediction system
according to A%

Sensor
and
image
processin
g
technolo
8y
(B)

EHA1

Event handling analysis - High-speed
filtering and association matching
techniques for collected data

EHA2

Event handling analysis - Memory-based
unstructured data high-speed analysis
technology

LSI

Link to sensor information - Translating
heterogeneous sensor information and
linking machine

FRM

Factory-Thing resource management -
Software definition control technology

CSD1

Cognitive smart device - Cognitive Smart
Device Image Sensor Technology for
Self-Calibration

CSD2

Cognitive smart device - Production process
service situation/location/recognition device
image sensor technology

CSD3

Cognitive smart device - Built-in O/S
technology for smart device image sensors.

smart
manufact
uring CPS
©

CP1

Cyber physics - Service-based cyber physics
technology

CP2

Cyber physics - Manufacturing Virtualization
System Technology

Industrial network - Highly reliable
communication technology for industrial use

UsT

Ultra-small security technology that
considers industrial networks

631

Classify | ABB* Core Knowledge (Educational Content)
Heterogeneous mobile industrial gateway -
Data collection and processing technology
HMIG . . .
reflecting on-site manufacturing
environment characteristics
Factory-Thing D2D(device to device)
FDSI . . .
standard information linkage framework
Production big data analytics - Production
smart B °
PBDA1 site data collection and management
manufact hnol
uring big technology
data Production big data analytics - Production
. |PBDA2 .
analysis data analysis technology
system Production big data analytics - Analysis
(D) PBDA3 R N X N
result information visualization technology
SIE Smart inspection equipment - High
resolution imaging technology
Using augmented reality - See-through
smart ) R
UAR1 [hologram device development and utilization
manufact
. technology
uring
hologram Using augmented reality - Hologram AR
¥ UAR2 Lo
field device interface technology
®) HPT Hologram printing technology
PHRM Printing hologram recording materials and
storage technology

* Note: An abbreviation for core knowledge of smart
factories.
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Table 3. Curriculum Identification and Survey Process

Steps Period Outcomes
the 1st ?Sg;?;; council 24th Aug.- Training target
for Education program 9th Sep. 2021 Field setting

Primary Curricul 10~16th Sep. Major fields: 5
rimary Lurncuium 2021 Courses: 64
the 2nd Advisory 27th Sep.-5th Major fields: 5
council meeting Oct. 2021 Courses: 30

Fill out the questionnaire 6-10th Oct. Final
4 2021 Questionnaire
Survey to Employees 11th Oct.-24th Sample: 400
Y ploy Oct. 2021 By Email
. 24-31th Oct. Analysis and
Result Analysis 2021 results
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Table 4. Profiles

Ages Education
Contents units | % Contents units %
20s 9 8.8 || Under high sch. 5 4.9
30s 42 | 41.2 college 15 14.7
40s 32 | 314 Bachelor 49 | 48.1
50s 16 | 15.7 Master 23 22.5
over 60s 3 2.9 PhD 10 9.8
industrial sectors Positions
Food & bio 35 34.3 Researcher 21 20.6
4th industry 38 | 37.3 ||Senior researcher| 14 13.7
Clean environ | 24 | 23.5 || Senior manager | 31 30.4
Drone 5 4.9 Executives 36 353
Job position Career for work
Product Mgnt. 8 7.8 under 3 years 25 24.5
Engineer 30 | 29.4
Support R&D 8 7.8 4-6 years 2 225
Manager 37 | 363 7~9 years 13 12.8
Quality control | 7 6.9
Education 2 2 over 10 years 41 40.2
Sales 7 6.9
Service 3 29 Total 102 | 100.0
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Table 5. The results of IPA

Importance Performance
Average 3.87 2.70
Maximum 4.18 3.14
Minimum 3.51 2.40
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Table 6. The Results of Borich’s Needs Assessment

Gaps | Boric Fields
Classify Abb | T | P P | Ks I P Bo,ri
ch's
DPO1|3.95[3.14] 0.81 | 3.21
DP02|3.95/3.09] 0.89 | 3.51
DPO3 | 3.842.80] 1.04 | 3.98
'\/lanigi;ring HSl\X/ Sl3.81/2.70) 1.11 | 4.24
@ HSWS |3 76/ 2.81] 0.95 | 3.57 881291376
IDPL |3.89)2.91] 0.98 | 3.79
1081 |3.89|2.75] 1.14 | 4.42
10S2 [3.96/3.13] 0.83 | 3.32
EHAL|4.10[2.68 1.42 | 5.84
Sensor and [ gHAp [3.962.78] 1.18 | 4.71
1mage LSl |3.862.68 1.18 | 4.59
Processing
technology | FRM [3.84/2.74] 1.1 | 422 |3.98|2.70|5.15
®) CSD1|4.062.73] 1.33 | 5.43
<® CSD2 |3.89| 2.64| 1.25 | 4.86
CSD3 | 4.18]2.65 1.53 | 6.37
CP1 |3.662.53| 1.13 | 4.17
u Sfmart CP2 |3.952.53| 1.42 | 5.63
anufacturing [N T3.9305 63 1.2 | 4.59
P 74| 2.58] 4.
C(C)s UST |3.662.85] 0.81 | 2.08 | >4 258|436
B HMIG 3.51] 256 0.95 | 3.34
FDSI |3.83|2.40| 1.43 | 5.45
) PBDA | 10l 2.88] 1.22 | 5.02
Big Data 1
anal"SI(SD)SYS‘em PBfA 3.982.66| 1.32 | 5.22 |3.96|2.70|5.02
A PEOA 381255 1.26 | 481
Smart SIE |3.832.40| 1.43 | 5.45
Manufacturing | UAR1 | 3.59) 2.45| 1.14 | 4.08
hologram field | UAR2|3.78|2.51| 1.27 | 4.77 |3.80|2.49|4.96
(€) HPT |3.89|2.51] 1.38 | 5.35
® PHRM]3.90/2.58] 1.32 | 5.17
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