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Youth unemployment remains stubbornly high in many countries

Youth unemployment as a percentage of the youth labour force®

®Q42007 —-Q42012 ©Q42013

Participation in apprenticeship programmes

Percent of youth aged 16-29 who are apprentices, 20122
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Improving Access and Making Apprenticeships Valuable for Youth and Atractive to Employers”, Mark Keese, G20-OECD-EC Conference on Quality
Apprenticeships for Giving Youth a Better Start in the Labour Market OECD Conference Centre, April 9, 2014
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Evolution du chémage a trois ans pour les apprentis et les scolaires (%)

Part d'apprentis Toux de chémgge des Toux de ché‘moge des Surchémalge des
apprentis scolaires scolaires

Niveau de diplome le plus élevé G2004 G2010 G2004 G2010 G2004 G2010
™, =
|cApsEPMC 34 45 LERFEL 21 | f3s\
/
Bac professionnel 2 31 6 5." ny 13 | 24
i | A ;
BTS-DUT, autres bac+2 14 23 4 {10 '-| 9 i 16
| !
| Licence professionnelle 25 31 6 E 6 E 5 i 12
| Master professionnel 7 n s N 74 7 i
: |
‘Ecolas de commerce 3 17 ns -“‘ 8 i 5 110 i
| B {
l Ecoles d'ingénieurs 8 19 2 \\_3/' 4 ‘\-4}',"

Sources : Génération 2004 (G2004) enquéte 2007, Génération 2010 (G2010) enquéte 2013 - bases comparables
Champ : jeunes diplémés de formation professionnelle - MC : mention complémentaire

Interrogation en 2013 Génération 2010
Des apprentis mieux rénumérés
2600
2310
(m)’ ( ’ O O @
2220 2350
CAP-BEP.-MC Bac pro Bac+2 Licence Master Ecole de Ecole
pro. pro commerce  dingénieurs.
Salaites médians. Interrogation en 2013 Ganération 2010

" Insertion des apprentis : un avantage a interroger”, N° 346 Bref du Cereq 2016

2. YetSHYH MT ALY H{f vomemrec

USHSHIMA S Z71 F=0| (A 2004 > 2010)

Jeunes issus de |'apprentissage selon le niveau de diplome acquis

44 600
CAP-BEP 41 700
36 200
Bac 500
400
Bac+2 Jeunes ayant achevé
_ leur formation initiale
Lioencs 2 700 par apprentissage :
Maser (M1, M2) 5 Ogosoo H En 2010
B En 2004
Ecoles d'ingénieurs 6100
ou de commerce 2 300
o] 10 000 20 000 30 000 40 000 50 000

Source : Génération 2004 enquéte 2007, Génération 2010 enquéte 2013, bases comparables.
Champ : jeunes dipldmés ayant achevé leur formation initiale par apprentissage.

“ Insertion des apprentis : un avantage a interroger”, N° 346 Bref du Cereq 2016
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KOREATECH Smart Learning Factory
(K-Factory 4.0)
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Smart Factory-Background & Overview
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Smart Factory-Background & Overview
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Smart Factory-Design Concept
< KOREATECH's Smart Learning Factory

Proof of Concept
Idea - Rapid-prototyping
- Mock-up

Engineering Mass
Sample Production

Learning Factory Smart Factory
(Dadam) (K-Factory 4.0)

Tools & Assist Testbed & Consult

Smart Learning Factory
R&D, Training, Education

In Service

Smart Factory-Design Concept
% Learning Infrastructure for Smart Factory

A

A : CEHdl, K-Factory

Converged

Collaboration

Specialized
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Smart Factory-Design Concept

% Collaboration for Smart Learning Factory

IPP/Consulting

On-Compus On-Site
KOREATECH Industries

Smart Factory-Design Concept
+* RAMI 4.0 (Reference Architecture Model Industrie 4.0)
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Smart Factory-Design
% Personalized Mass Product

HE 9% ‘

Tag Timer
PCB SIZE 20*40*5mm 35*35*10mm

HZ soH0IC & Y & B #2A0|E & Yta BY

User Text & Of0|2 User Text & OO0 2

145 2t 100EA , 5 14007}
(Tag 34, Timer 34 £ /5t2H0[~, PCB 27F)

ggsorz 24, A

Smart Factory-Design

+~ H= 88 =5 €4

L
A
(Case)

R H A
(PCB)
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Smart Factory-Design

o S WM 2 47

v Conventional Manufacturing Line v R4 Line for Smart Factory

Flexibility UP +

ili 5UP’s !
Expandability UP Stefallizy Ul

Safety UP

Smart Factory-Design

% Product Line Concept

o PCB £¢
g0 2R E 41 A-Zone (ANY)

s

e [UES
=)

|}
S
PCB
] TS

45 3o~ = =9
e S (ANY)
EfZA

1)
S StE #Holx
2| 2HHA PCB 7|5 & Stock

A7 Ao~

D =of HZMENHA PCB ID 0 st # 0|~
(Laser) (Laser/Sticker) Q| 2HAL
si= 70| e
T D
Pce =8l (Laser)
=3
lE

Buffering Track =Y EHE

ANV : Autonomous Navigation Vehicle \

() : Bolting
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Smart Factory-Design
% Process Flow &7

SCADA/POP

HMI fIZX0! HAG

AZIL SRR S HASE R

qmﬁm

Zup g g % oy

< ’ié—
Statmn Stcmon Station Station it

Smart Factory-Design
% 5-Layer Architecture M &

ERP/PLM/SCM
Big Data - B EH =
STORAGE
: Cloud

OPC-UA SERVER

‘ HISTORIC DATA

s/71AEE
i A0 (Java,

c#, Python. R) y
dhojEf 2N Operation/Control

= Level(SCADA/HMI)
Cf|o|E{ o]~ y

Component Level

EthercAT™
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Smart Factory-Design

< Data Flow 44|
MES A4 pigs

—_ o

Optimization & RecOnfiguration

Smart Factory-Design
< K-Factory 1%

1. K-Factory: 900m?, 3004
2. Product Line: 252 m2?, 764
3. Labs: 252 m2, 76
- ICT: 132 m?, 40H
- FMS: 120 m?, 36%
4. 25496 m?, 294
- JHLA: 48 m2, 1458

- MY, XtXfAL: 48 m?, 1458
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KOREATECH Smart Learning Factory Curriculum
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KOREATECH Smart Learning Factory Curriculum
% Smart Factory 2+ witE 744 9 2

v aA7|E an
- OI3X|s, Hho|E, 22tRE
— AR/VR 7|, CPS O|6liQ} &8, IoT 7|X7|&
- MAE HER3, PC/PLC H|O{7| &, MM U AFOf|O|E, MU 2R

VN7l 2T
- ADtEWED| o[l £4 U Xz
— AR/VR ZEIX H|Z 9l C|H[O]A £, 0T C|HO|A M|, CPs 28 X 47
— PC/PLC 7|8t ADtE ZHH 0|, ADIE HE 22 B8

v 287 nit
- EH2{d7[dt ADEEEZ| HjO|E &AM
— AR/VR7Z|Ht 7He 7 A| AR M|
- X sd ML A| AR HA|, ADE HER| D%

KOREATECH Smart Learning Factory Curriculum

% Future Course Concept
v Phase-1
-4 7=
v Phase-2,3

Reconfig.
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Future Works

% 2018. 10 ~ 12

Smart Learning Factory T27|5 7Y @ CHEtAro| MIE]

% 2018. 12 ~ 2019. 2
AX|, Tuning ¥ Aging Test

% 2019. 2
K-Factory 4.0 Open

Thank you for your attention

K-Factory 4.0 Open in 2019. 2
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(3) X-Y 2% H0f Ladder Diagram

Z. Vol.10, No.1, 2018

2AolE 7 B4E ARdte] Sraheg Stk X3 27157, Y3 27158, X% U4, Y5 )
57 Y5 ¢854, XYE 27154, XYE $85% o3/ &1 o] siudi)
(3-1) &' M0 Ladder Diagram
SM402
0o—1| MOV K1 D100 ]
X1001
3= D100 KO H< D100 K9 ] [INcP D100
X1000
12— > D100 K1 H<= D100 K9 ] [DECP D100 |
(8-2) X =7|=Z} Ladder Diagram
SM400
0 | Y60
usw
[MOV  K3000 G1518 |
usw
[DMOV G800 D200 |
usw
[DMOV G2006 D400 I
usw
[DMOV G2016 D402 |
usw
{DMOV G2026 D404
X201
22— | (Y68
X202
24 — | Y69
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X401 uew uew
32 } [DMOV G800 G2016
X402 uew uew
38 } [DMOV G800 G2026
X200 uew
44 } [MOV  K9001  G1500
X203 uew
49— [MOV K1 G1500
M1
4{ }7
M5
4{ }7
(oI5t 4=
(2-3) Y Z7|3%} Ladder Diagram
SM400 uew
0| {DMOV K3000 G1618
uew
{DMOV G900 D300
uew
[DMOV G8006 D500
usw
[DMOV G8016 D502
X301
18 — | Y6A
X302
20 — | Y6B
X500 uew uew
22—} [DMOV G900 G8006
X501 usw usw
28— | [DMOV G900 G8016
(oI5t 4=k
(2-4) X 23} Ladder Diagram
M6
54 — | {RST M600
X601 | Me600
56 | {1 [$MOV 'wait" D600
X602  M600
64 } ] [$MOV "Error" D600
M600
72— [smov ™ D600
(oI5t M=)
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Metwork Adapter:

Default @

Available Network Adapters / PS
rd
Binding Adapter Name /
Default
[ 192,168.3.1 Intel(R) 82579V Gigabit Metwork Connection 1
—TUTeZZ|

10:16:22
10:16:22
10:16:22 ok | [ cancl
10:16:22

am s an
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Date Modbus ASCII Serial o
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(1) 20180816 Modbus Siave RTU Serial
(D) 20120816 Modbus TCP/IP Ethemet
D z50816 M Ciees -
(1) 20120816 =y oz
Oaoae !
(D 2018-08-16 wr
itandono 1c inAEM O™ WEDC . TV Pmmdiom Chominms Olm i UIE B 0730 1
- 2 N



20184 B=AMZ S SEE StedEls =E2%F. Vol.10, No.1, 2018

File Edit View Tools Runtime Help

Dd|EFMEaeaaF| 9 & can X|E

E|EE| Project Faahlar— " SataFye o e o
L E""'J__”" N Mooo1 Boolean 100 None

@ Advanced Tags |1

E‘ @ Mams & Everty &3 Property Editor - Channell.DmfN\ \ L=
E ..... Ea Add Area. .
= g Data Logger Property Groups = Identification \
: Add Log Gi
5! g g G 1 Name. : m
Scaling = E:mpg:,:npeﬂ_
a es
IDF for Splunk Address
9_ g;d Splunkc Data Type Boolean
o ST o e i
L) Local Historian Scan Rate fms) 100
...... f] Add Datast
[tzz2] Scheduler
i fig Add Sched
=8 @{ SNMP Agent
..... [&] Add Agent ]

(5) LabVIEW =213
AukH o7 A YEY I 3507 FEIATL MM} dFdolEz TAE Argd nEgo], 121 FojEE
shdol YepIAY Fstehs AR el 2 aSujA|ol = GRS LabVIEW] <JafjA] F&gtch LabVIEW
ZaAL B1EY} ol 8o AR o8] Ha % 4 o] otk OPCAH < Hlo]EE URLS
Aol Aojahz 2 | ofel 1ol A Lhehic

Sk
Fi=rd

m

-- Kepware KEPServerEX V6 I
] _Advancedrags

w-1 _ConnectionSharing
-0 _Customalarms

@[3 _Datalogger
[

i-Z0 _EFMExporter

S TT TME far Calunl

< 11 | :
Browse host:
URL:

——
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;
ata evel ms]

[opc://localhost/kepware KEPServerEx VE/Channel 1 Devicel Switch

HOEE HE
T

Jopc//localhost/kepware. KEPServerEx VE/Channel 1. Devicel Sensor_Data

B

% ulAlel W A SRR A wekd & JES 4Yat o] 1Pe wAH o Ayshs ES ekl
Al 2~

3210 =X | adder Diagram® EH8E 0lsfEhct o
Ccl"E|ME 25 &48Eg 0

;
2
3 M2 Z2am Ay wHE ol
o

o
T
r
il
L

hErch o

ol

o} [mMov K1 D100

X1001

3 —{>= D100 KO He< D100 K8 b——————{INcP D100

X1000

12— > D100 K1 H<= D100 K8 ————————{DECP D100

pul

(2) eide|HE 25 45 3 (x| HE 2=,

1. B8 &7,

New Module- . i o o pa— ﬂ
Module Selection
Module Type [075 Type Positioning Module ~|
Module Name [ap7s02M ~|
Mount Position

- <] MountedSlotho. [§ — Admowledge 1/0 Assignment

¥ Specify start XY address |0060 (H) 1Slot Occupy [32 points]
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Virtual Reality Simulation for Automotive Vocational Training:
Engine Assembly

Heesun Kwon, Hyunjin Han, Jaeyoon Jung, Dayeon Yoons*
*Namseoul University

sk210413@naver.com

|. Introduction

1. Needs Analysis

Vocational training is about the balance between gaining knowledge and building experience — learning through practice.
The ability to go through scenarios again and again is an important part of the educational process. In the context of
automotive vocational training, the increasing complexity of motor vehicles — as evidenced through the merging of
electronic and mechanical technologies, intelligent transport systems, navigation, tracking and infotainment systems and
the embedded network of computerized controls that manage these technologies — is placing greater demands on the
skills base of the workforce. The mechanic of yesteryear worked with less complex vehicle technology and could fix
almost every problem across a broad range of motor vehicles; today’s automotive technician is more likely to be a
specialist. With the rate of technological change, it is difficult for even an experienced technician to keep up with the
required technical knowledge without constant upskilling and training.

A key problem with training in this area, is that in order to become a specialist, students need lots of
hands—on experience working with various engines. But working with actual engines, although ideal, is not practical Not
only are they expensive, but they are also large, cumbersome and not conducive to independent study. Furthermore,
whereas most vocational schools have teaching models for assembly/disassembly practice, they often do not reflect
the complexity and diversity of modern automotive engines.

Virtual reality simulations offer a potential solution to these problems. They can be developed to train
professionals in a safe and engaging 3D spaces, providing greater accessibility and opportunity for individual study.
3D training VR solutions are designed to satisfy the needs of vocational training. Using z-Space technology, students
are afforded the ability to study a variety of automotive engine models at computer workstations that provide learners
with realistic environments in which to test and develop skills and competencies.

2. Current Device and Technology Trends

There are a variety of hardware technologies that have been developed to offer immersive experiences. They can range
from small portable devices that employ HMD (head-mounted displays) to full scale immersive dome—-based video
projection environments. For our prototype, we have selected the EON iBench which provides mobility and the ability
to work with minutiae using a stylus designed for high—precision VR interaction.

The EON iBench is a table-top stereoscopic 3D display solution that fully immerses users within the digital
environment. It enables designers, engineers, and educators alike to work with virtual objects in a way not possible with
traditional 2D displays. The capability to seamlessly interact with the environment makes the user a participant in the
3D application, not merely an observer. The iBench uses an integrated software/hardware solution. The system allows
for intuitive, real-time interaction with a 24-inch HD stereoscopic screen that is responsive to the user’s actions and
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can display the most realistic 3D objects in full virtual environments. The software enables conversion of 3D data,
scenario creation, and advanced interaction.

The user wears simple, lightweight passive 3D glasses with active shutter lenses, making it easier to use than
VR headsets. Images appear to float above the screen set at a roughly 45-degree angle (which is adjustable). The
monitor has four big parallax camera sensors built into its top edge, which track the movement of markers on the 3D
glasses and adjust the image in real time. In practice, that means you can move around a bit and turn your head to
see different angles on a 3D object. The user also uses a stylus that will grab any 3D object with the press of a trigger
button, and allow you to move, rotate and scale the object as needed. The stylus allows for precision VR interaction.

EON software is used to display an interactive 3D model form a standard CAD or 3D modeling format in
Quadbuffer full resolution stereo mode. The software converts the graphic display to a 3D stereo signal, creating one
monitor signal for the right eye and one for the left eye. The signal is then routed to a 3D screen, running a frame
sequential full stereo resolution image.

Il. Body

1. Concept Development

To test the viability of using the iBench in the automotive vocational training context, it was decided to create a prototype
that allows users to practice assembling a simple V8 diesel engine. Users are shown the completed engine at the outset
of the simulation; however, the engine is quickly dissembled. Users are then able to examine the various parts using the
stylus pen. Through a simple, easy—to—use interface, names and functions of each part are displayed on the screen.
The user is then guided through the assembly process. The conceptual framework of this prototype would accelerate
knowledge transfer through learning by practicing in a virtual reality environment. In the final version, the application would
provide reporting and feedback, allowing learners to assess their current status, analyse choices and measure results.

2. Design Methodology

The methodology for creating this VR simulation was based on LUCID (Logical User-Centered Interaction Design). The
end-to—end approach to this methodology is composed of six phases: 1) Assessing Initial Requirements; 2)
Understanding Requirements; 3) Concept Design; 4) lterative Design; 5)Building and Implementation; 6) Deploying and
Maintenance.

ASSSESING INTITIAL REQUIREMENTS
In this stage, the design team determined the initial requirements of the simulation. Through discussion, objectives were

clarified and areas of required research were identified. Time planning for the research and for the production of a
concept design were also considered at this stage.

UNDERSTANDING REQUIREMENTS
Before carrying out the design is necessary to understand what is meant to be accomplished. The team adopted the

role of analysts. At the end of this stage we wanted to know what kind of application was to be developed, which were
the characteristics of the people that will use it, and what tasks would be carried out by them. For that purpose, user
profiles —which include information such as required skills, expected use, current attitude were made. The essential
character of this stage is collaboration.
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CONCEPT DESIGN
With the data gathered, the team started working on different solutions for the application. Ideas were captured in the

form of written scenarios, sketches or storyboards. Multimedia tools were used to create early digital renderings from
these ideas. Throughout this stage, potential users and automotive experts were interviewed and their opinions taken
into account. At the same time team members responsible for programming and building 3D models discuss with the
designers the feasibility of the solutions, taking into account both hardware and software. The main aim of this stage
was to list the tasks that the user would be able to perform with the application, and what hardware and software would
make it possible.

ITERATIVE DESIGN
Once one of the solutions were selected for realization, the design of the application was done from two different levels:

abstract and presentation.
Abstract design
Independent of the platform. Plans of the virtual world were drawn, detailing the position of objects and
navigation paths. The behaviors of objects were identified, as well as the way these objects react to user
actions. The high—level dialogue between the user and the objects is obtained through decomposition of the
tasks until individual operations are identified; these operations are functions that can be applied to individual
objects, and their specification also includes their preconditions, parameters and outcomes. They are the
abstract views of the objects. Through all this process, the team collaborated to make sure that the model
user—centered.
Presentation design
This stage takes into account the hardware and software selected to realize the concept design. This time
the low—level dialogue was detailed, which started with the selection of interaction styles for each group of
operations. The information required for each operation was then transformed into one or more basic
interaction tasks. which are associated to concreteinteraction techniques whose behavior was then specified
in terms of the input device. Key to this process was integrating the device capabilities with the simulation
interface to determine what interaction and navigation aids need to be added to make the application more
usable. Throughout this stage, collaboration and consultation with experts was essential.

BUILDING AND IMPLEMENTATION
The design and its successive refinement resulted in a set of specifications and prototypes that were used to build 3D

models and to create and animate the simulation. Team members responsible for creating the interface and the logical
structure underlying the simulation, created the GUI and wrote the required code.

DEPLOYMENT AND MAINTAINANCE
Once the development of the VR simulation is finished, it can not be said that it is complete. Continued refinement
and maintenance is ongoing, ensuring that the simulation meets the needs of ever—changing technology.

3. Simulation Development & Unique Characteristics

The simulation was created to provide hands—on practical training for vocational students learmning to assemble an
automotive engine. The user begins the simulation by examing a V-8 Diesel Engine. The simulation is started by clicking
on the appropriate user interface. At this point all of the parts are distributed to display walls in the back of the
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simulation. The user may learn the names of each part by pointing to the part using the laser emitted from the stylus
pen. The name is displayed in 2D in the lower left-hand corner of the screen. Audio instruction supported by text then
begin. The user is guided through the process of assembling the engine. At any point in the simulation, the user may
click the user interface to obtain more information about the various engine parts. Once the process is completed, the
user has the option to quit the simulation or start again for additional practice and study.

Image 1. iBench display device.

.

..Jli"

Image 2. Engine Assembly Simulation, view 1.

Image 3. Engine Assembly Simulation, view 2.
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[1l. Educational Advantages

Key advantages of our virtual reality training simulation are:

» Reduced learning costs and saved time.

» Accelerated knowledge transfer through leaming by doing within virtual reality environments.

» Providing limitless risk—free virtual reality environments to practice in.

»  Providing learners with photo-realistic 3D virtual reality environments in which to test and develop skills and
competences.

= Providing feedback that allows leamers to assess their current status, analyse choices and measure results.

» (Capable of embedding different types of media content including 3D items and videos.

» Providing an engaging user experience, which is highly motivating for leamers.

» Capability to tailor the simulation to user needs.

» Providing greater access to more student for independent and collaborative study.

V. Conclusion

Training students to assemble and dissemble engines is an important part of any automotive vocational curriculum.
It is often difficult for students to get hands—on access to engines to practice. They are expensive, cumbersome and
often do not reflect the increasing complexity of modern vehicles. This research proposes a virual reality solution using
a table—top stereoscopic 3D display. The resulting simulation would provide learners with realistic environments in which
to test and develop skills and competencies at a much lower cost and would reflect the ever-changing needs of the
complex automotive industry.
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A Design of Seat Mechanism for Para-Alpine Skiing Simulator
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Fig 1. The gaussian second order partial derivatives
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- ARP : Process status type
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0.2 : %CPU
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Development of Contents of Royal Tomb of Chosun Era based on Virtual Reality for
Efficient History Education
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x+Dept. of Computer Science, Namseoul University
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A Study on the Operation of Education Program in Residence College
Hyoe-soon Kong*
*Dept. of Hotel Management, Namseoul University
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