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Abstract

Recently,

convergence engineering is emerged technology to make a whole new conceptual

methodology attractively more than we previously developed the distinct technology for engineering

college students particularly. Based on convergence methodology,

we utilize the open—source

electronic prototyping platform named Arduino enabling users to create interactive electronic objects

and the automata that is generally referred to a wooden moving, mechanical device or art of work in

order to develop the creative convergence education program. We have confidence that our education

program can lead the development of automata and information technology simultaneously and can

nurture talented students who have creativity and originality in engineering college.

» Keyword: Convergence Education, STEAM, Arduino, Automata

[. Introduction

Al Fotel 93t FFEe Po Pprlee] FEER B
Asha gl A 43} 243 Al Al AR, o
2 9l3) ke TRF WAL 9T A 387)
ol A v 8 w1219 i e =
Wt A g A7t gloigtort Az e olshsh w A%
o4 Avala gl BAE WA AR A8 Azg wRIA
o Ae AEHOE AL T glek. F3) T ot ol
Ageta g AYel B Qe )5 FA B 4o
2ot Qe B9 Fo AATEe] AEHT = AR A
23 Fol Al A A S B Al A P e e 4
sl ol Foixx) Raka Qow olsh FA ols AFA
F3 05o] Aeiriele] FolA Wota gA Faka gl o
2 93} 43 A8 S Rolaka = Aol Yt wse A
o AEAQ 4% S g Raa Qlow ol 2 el
A9e A Pgoleh i) Bel Aol A B
Faska A Raha ek g ojvid

M Ao Fod §PANE AT H|ETY

FS-(STEAM; Science, Technology, Engineering, Arts,
Mathematics)[3]-[7]0] =94 ]o] a @gel] A= AL Lo
v ] igtoxe] #Her|Eeet FRuSe st AEs
o ahe= A2 FHH2
Aol =P} Btk SAE b 9l
gt ols] F-L3) A28 AIRE ol11E i

ez 5 Yot o @

FIATAE S 271l Gl el e Gefel A
Yoz ge gl ks A% RS Bt 9k 1A T4

ojaL oA FAHERl © EntEHAutomata) [8][9]% 154171 #l.

U T R AARS Aoz wse] & A% TIAE
o] Alzoltk, SErheR= 11 Athel oK )] B S

17 HAEH) 9 A= FHS 7S F
§3F ol Rofolt), & wgolal 7704 712 et 7S weke.
=

H
$4olk= QERhelsh £mESo] % Sheglo] Rop} A2 §7

* First Author: Jun Pyo Lee, Corresponding Author: Jun Pyo Lee

*Jun Pyo Lee (junpyolee@osan.ac.kr), Dept. of Smart IT, Osan University

**Seoung Hang Lee (semidl@hanmail.net), Graduate School of IT Convergence, AJou University
* Received: 2018. 02. 12, Revised: 2018. 04. 10, Accepted: 2018. 05. 28.
* This work was supported by Osan Univ. 2017 Research Grant.



16  Journal of The Korea Society of Computer and Information

ato] AL AR ¥ 7|2 wS A WY R S8ES  Sl=do] 71EdE tad 29 7]Ee] A8H L k. 53] 7]
Bt} Egk F3f FoRl opFolx[8]-[12]¢} o& Hofol o tigh olawrt A S FEtE IWE JFeelEE 8t
oL X|ge] QEvlels d-gslo] s FodS avd e 7] s 23X 7INke] o] £E vk 2 gy W
2 fetar o] & WEA7| A} stk 53], 8 AE S ® AljkEo] E8E 3 glrk. 23 A= MIT wt]e] 149
71 AAselar FAEE Al71= gt o =] Ale]al #]8F  Lifelong Kinder Garden Group®llA] ZZ151e] tfs] ¢]<314]
B ANE ARehs WHE B3 1ok FojHolu 2 FAUE G2 LS 8 AlFE dojol s s HY
o B50] 2318 Bal FAFoRA E=eHola FxAQ] &4 3
3} 2l Fdste AlF Ao 7ty A THE gEA7IEd el "ot [16]-[17]. 19 19 2=
Bo=Ee o) o] pAE) 28l e B A ARy 747t 298 X8 288l tekek Al BES FAAIIESE Al
FdolA= Ak ] 83 w TR S Helvk Bk 47go] 2 BEY st=9lo] 71E9 DC BE|, K XH, ¥7] AlA,
A AlRleRE wS TR OsS Bl ARk §3 AvES Holal A AlA, IR AlA, ZRIAEE F T8 BES HeITH 18]

[I. Related Works

(c)servo motor
= w.(

(f)touch sensor

43} 28 we] wajstd] wel AR%E217]%(Information

(e)brightness
sensor

o=
dhe tieHES e FelHola SRl ¥ g g
Alalr] El ohdet wope] S =t E o] Vtew 3t
a 2pgo] ks an wg @l A85]7] AlATE Bt o]
oF & HAH w8 wge] HHE 2] A8 vt &
3 %

E T hl
F s ) AR EQ e ol o3k w8H Gt A

(i)vibration

(g)IR sensor (h)potentiometer
sensor

Fig. 2. Hardware modules

LED RED G ED & EB

Fig. 1. Hardware kit configuration

2} AL O & glA o 3] 913l olEolw i TEE
S adHoR ANE] 3 obrele B 2EY Fig. 3. Module control blocks of scratch programming



Development of Creative Convergence Education Program for Engineering College Students 17

¥ bl 83 §EF wS Bol= o)A =t &5 Fokel
SA d& RofdllA FEEI Qe U AA) 7N QEnfE)
(Automata)©|t}. Q Evtel= E(wheel), F(cam), T3 F(crank),
8717 (linkage), 23 (ratchets) 5& 243 A2 520 29
£ ofnlstn] #3hA Ao} vpggh ofot]o] 1]l kol
Tl ool g fofolth. on] AT o]} 22 S EwlELE
gt Al AAZZ YO vkt 83 A4 A7 alF
SIS S5 IS BT AM ]1 lom teFs
A 2 AER G851 vk 1 49 Zo] 71AH
= 50|97 s Ajsle] ¥ o,
9 78kS et L MO B XS] )&
T84S 9 H/\]?V] HOH 7IAA A9 Fo MdE
48 ERME BEY
Estolg A l<>1o}h AJE%M e e s
oA 07 HZ3to] 11]7“5]*— SERES A5 A
EM Xﬂ’@?—?}r/}. 53], 38 A5l EF wokeke] §3E Al
4849 T Y QLERE] 7|2 A 2 N AF 2Ea
A3t Xﬂ’—(} W5 HE AL o] & 7]“}»& ICT woree] §9hS
A& BRItk o] & F3l 38 Alste deAsolA vrdst

Aol EHH BA3 POl G2 7}«4711 s 2 noltk

£

B oo

*E o
—
tlo >

=

i
b 1o N 09 et o

ol
—-

B
S o

ol
Iy

],

o
N

=

1 oo m2 o
o o o 9 ff 1©

=

|

Fig. 4. Making result of automata
representing physical movement

[1l. The Proposed Education Program
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Table 1.
automata

Understanding of foundation design and concept in

No. Device Description

The axles of two gears of

different sizes have been
attached by a free-moving
arm, resembling a planet

(small gear) orbiting around
the sun(large gear).

A pin inside a groove moves
up and down to turn the
crank itself. Since the vertical
range of the pin’s movement
equals the horizontal range,
the vertical movement of
crank’s rotation is neutralized.

A rotation of a crank is
converted into a linear motion

3 of the slotted arm. This type
of crank is generally used to
convert a linear motion.

A horizontal movement of

4 treadmill converted into a

rotation of disk.
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A gear is a wheel with evenly

5 sized and spaced teeth
machined or formed around
its perimeter.

6 A horizontal movement of bar

activated by vibrated slot bar
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Table 2. Gear production process

No. ‘ Process ‘

Clue the blue print to
1 o “ wood  surface  for
\U’ \i‘ lcutting easily.

Cut a gear
scroll saw

using

In the
process, each teeth
of gear is made
slightly  bigger  than
that of gear blue print
for accurate interlock

cutting

Grain a gear teeth
using disk sander for
fine gearing

Operate  the  small
gear and the large
gear mechanism in
either direction.

Drill small holes in
the surface of gear in
order that scroll saw
can easily rotate in
cutting process.
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Table 3. Practical Education program :

concept making method
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Basic design and

No. Education step

Contents

Art work appreciation

+ Introduction of automata work
of art

+ Explanation of Basic theory
and mechanical movement

+ Production of basic models

+ foundation practice

Understanding of a bearings
box/shaft/crank handle

— The bearing box acts as a

2 | proscenium throughout for the
mechanical activity provided by
a cast of cams, levers, ratchets
and wheels.

—

Understanding of a cam/
follower/moving plate of cam
mechanism

— Cams are shaped pieces of
wood or metal fixed to a
rotating shaft and the follower
hugs the profile or radial surface
of the cam.

Understanding of a crank
mechanism

— The crank has converted
rotating motion into reciprocating
motion. The amount of vertical
movement can be seen.

Understanding of a linkage
mechanism

— A linkage can be made from
a crank, a lever or a connecting
rod. It transfers movement from
one mechanical part to another.

Understanding of a four—bar
linkage mechanism

6 | — four—bar linkage consists of
four links connected by pin
joints. Rotation of the crank is

translated into an oscillating
movement of the lever.

Understanding of a bell crank
mechanism

— The bell crank linkage alters
7 | an up—and-down motion into a
side—to—side motion. This is
achieved by the L—shaped
component.

Understanding of a ratchet
mechanism

8 | — The ratchet is a notched
wheel, enabling movement to be
effected in one direction only.

Understanding of a geneva
wheel mechanism

9 | — The geneva wheel, while not
strictly a ratchet, does provide
intermittent, or stepped motion.

Understanding of a gear
mechanism

— The small pinion wheel has
half the number of teeth as the
larger, driven wheel. As the
pinion turns clockwise, the larger
wheel rotates anti-clockwise, an
at half the speed.
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