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Development of Marine—-mechatronics
to Promote Ocean Creative Economy

Jang, ha-Iyong

Department of Mechatronics, Graduate School

Korea Maritime and Ocean University

Abstract

The era of ocean that settle the national sea power as the most important
factor of national competitiveness has been become, the measures to activate
the Creative Economy which regards the creativity as the most important
industry factor to reinforce the industry competitiveness are variously discussed.

This study suggests the industry model and the activation model of
Marine-mechatronics, the foundation of whole industries since long ago, which
is a driving force for the Creative Economy as a new economic paradigm to
create jobs through the reinforcement of industrial competitiveness in low
growth era and the New Ocean Economy to overcome the limits of land-based
industrial development.

For this situation the chronological stream are suggested by analysing the
change of various paradigms around the New Ocean economy emerging
recently in the world, the orientation and vision of the Korea are also
presented for the future.

In addition, a basic concept of creative convergence is rearranged and

- vii —



practical plans for the activation of creative economy are derived from the
systematic analysis and supply of various information of the creative economy
initiated by the existing government.

And the identity and status of mechatronics scholarship is reestablished and
the orientation of the future mechatronics is suggested through reevaluation by
modernizing the concept, components and developmental process of
mechatronics.

This study consists of a total 5 chapters which present following contents
respectively.

Chapter 1, ’Introduction’ consists of the background, necessity, purpose,
scope and method of study.

Chapter 2, ‘Ocean creative economy and ocean creative industry’ examines
the concept, scope and developmental plans of the ocean creative industry for
the growth of ocean creative economy fostered by the convergence of new
ocean economy and creative economy.

Chapter 3, "Mechatronics and mechatronics industry’ examines the emergence
and concept of mechatronics, the concept, scope and feature of mechatronics
industry, and considers the developmental orientation toward the future.

Chapter 4, ’Marine-mechatronics’ suggests the definition, necessity and
developmental orientation of Marine-mechatronic and the System dynamics
model through the design of Marine-mechatronics industrial model and Causal
model for the activation of it.

Chapter 5 describes the conclusion and limits of this study and the

orientations of future studies.
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The results derived form this study are as follows:

First, the existing ocean economy is affected differently by changes of
megatrend in various fields such as society, culture, economy, politics,
environment etc, and also should be essentially considered to proceed toward
the ocean creative industry in the future.

Second, although many researches for the definite concepts and scope
demarcation for the ocean industry are currently conducted, they are still
unclear, so it seems to be difficult to develop it into the ocean creative
industry, and therefore, further study may be necessary and opinions should be
gathered.

Third, although the ocean industry is a national basic one which accounts for
5.1% of the whole production of economy, 3.8% of national GDP and 16.2% of
all exports, the ocean creative industrialization of ocean industry around
Marine-mechatronics may be required because of concentrated industrial
structure.

Fourth, the creative economy paradigm in which the existing industry and
technology are converged chemically and physically is emerging recently but
regarding researches are at early stage and may be applied depending on each
national industry status, thus, on the base of Marine-mechatronics the growth
possibility of ocean creative economy with Korea-specific and practical plans is
suggested and its availability is confirmed.

Fifth, although the mechatronics has variously affected the existing industries
from long time ago, the study about mechatronics for itself is lack, it has not

been fully evaluated about mechatronics as a basis of convergence science.
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Thus, this study examines the status of mechatronics as the convergence
science to provide a practical clue in the convergence of creative economy and
suggests the industry and activation models of Marine-mechatronics as a new
growth industry in the ocean creative economy era.

The features of this study are to suggest the ocean creative industry to activate
the ocean creative economy applied to ocean space for the development of the
creative economy recently indicated as a prime directive of government and
propose the Marine-mechatronics, a factor of new technology based on an issue of
the age, the creative convergence. In particular, it is a unique study which
attempts to conduct a converged research of engineering field of the mechatronics,
natural science one of the ocean and social science one of the creative economy.

In addition, this study has a significant meaning in that it suggests some
practical measures and orientations for the related industries in the ocean
creative economy era when not only some experts involved in some fields in
regard with the existing ocean industry and mechatronics but also a lot of
vague solutions are appearing.

However, specific data and various preliminary researches are required by each factor,
for the more detailed study but the scope of it is too wide because of subjects converged
with different fields, and related researches of each factor are at an early stage.

If the data would be accumulated from various researches for the ocean
creative industry in the future, by using the system dynamic casual model to
activate the Marine-mechatronics suggested in this study, It is thought that the
further search for the possibility of actual activation and based on this, the various

studies to develop the practical plans for the industry growth should be necessary.
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Applied Mechatronics

"Interdisciplinary engineering field comprising the design
and development of smart electromechanical systems."

Chico State University

"Field of study that combines the fundamentals of
Mechanical, Electrical, and Computer Engineering"

Clemson University

"The blending of software [and] hardware for the design
[and] analysis of advanced control techniques"

Design with
Microprocessors for
Mechanical Engineers

"Science that integrates mechanical devices with electronic
controls"

Industrial Research
and Development
Advisory Committee
of the European
Community

"Synergistic combination of precision engineering, electronic
control and systems thinking in the design of products and
manufacturing processes."

Introduction to
Mechatronics and
Measurement Systems

"The interdisciplinary field of engineering dealing with the
design of products whose function relies on the integration
of mechanical and electronic components coordinated by a
control architecture."

"The synergistic combination of precision mechanical

{\(/)[lézﬂirgiics engineering, electronic control and systems thinking in the
design of products and manufacturing processes"
"Mechatronics is a design philosophy that utilizes a

E%?gggim%%};ite d synergistic integration of Mechanics, Electronics and

King domgl Computer Technology (or IT) to produce enhanced products,

processes or systems."

ME Magazine

"The synergistic use of precision engineering, control theory,
computer science, and sensor and actuator technology to
design improved products and processes"

"simply the application of the latest techniques in precision
mechanical engineering, controls theory, computer science,
and electronics to the design process to create more
functional and adaptable products."

Mechatronics

"The synergistic integration of mechanical engineering with
electronics and electrical systems with intelligent computer
control in the design and manufacture of industrial
products, processes, and operations."

Mechatronics - A
Foundation Course

"The synergistic application of mechanics, electronics, and
computer engineering in the development of
electromechanical products and systems through an
integrated design approach."




o 12} g9
Mechatronics - "Crossdiscipli field hat simul Iv invol
Electromechanics and rossdisciplinary ['1e ] ... that simultaneously mnvolves
Controlmechanics mechanics, electronics, and control of computer-integrated
electromechanical systems"
(book) y
Mechatronics -

Electronic Control
Systems in Mechanical
Engineering

"Integration of electronics, control engineering and
mechanical engineering"

Mechatronics -
Electronics in
products and

"An integrating theme within the design process [combining]
electronic engineering, computing and mechanical
engineering"

processes
Mechatronics - "The application of complex decision making to the
Mechanical System . . "

. operation of physical systems
Interfacing
Mechatronics "Preplanned activity to consider electrical, mechanical, and
Enoineeri software constraints over the product life cycle in a

ngineering

simultaneous manner early in the development process"

Mechatronics System
Design

"Methodology used for the optimal design of
electromechanical products"

Rensselaer Polytechnic
Institute (Kevin Craig)

"The synergistic combination of mechanical engineering,
electronics, control systems and computers,
all integrated through the design process."

University of
California at Berkeley

"A flexible, multi-technological approach in the integration
of Mechanical Engineering, Computer Engineering,
Electronics, and Information Sciences"

University of Linz

"Technical systems operating mechanically with respect to at
least some kernel functions but with more or less electronics
supporting the mechanical parts decisively"

University of
Washington

"The integrated study of the design of systems and products
in which computation, mechanization, actuation, sensing,
and control are designed together to achieve improved
product quality and performance."

Virginia Polytechnic
Institute

"Mechatronics is concerned with the blending of mechanical,
electronic, software, and control theory engineering topics
into a unified framework that enhances the design process."

NI

= 4|0|X|, Definitions of “Mechatronics”




— A AE A7 Mechatronics AN
Systems

Control
Electronics

Electro-
mechanics

Mechanical
Systems

Simulation Micro controllers
AIZ : Craig K. & Stolfi F. (2002) AIZE : Wkipedia(2006)X = O [&%(2007) AHCIS

ﬁ~\\> Aj2El

> QE}&

AIZ2 : Brown N. J. & Brown O. T. (2002) | AtZ : Tan K. K. et. al.(1998)
<1d¥ 31> WIEZY 29 toks Qe

oob @ olNE 27 Auiel 9(1999) Fo ARATLAN FAF i
o Agele 19709t olF /1A ®E /1P AA71Ee] AR FHY A2e
Azde ARFE §oI% AGH7) ARse, 717 B AA, 4B G4

2 ZAENeY, AFHZIeS HIET JERESFEAVEY] % HEo] JHA



KN
=

e

i

2] 7] 3 Hop W2 ouz sjHHva gt ol dE 5(2000)2 “H)

7AY%E(Mechanism) =+ 719 2> (Mechanics)$t € E 24 2 (Electronics) & &4

d BoARA ZA AA L AR #EG Vs - FFS §HA THHLE ]

&ohs 7le 2 FolEtal Aosta ok AAF(2004)= “AHe] HILERY A
o %

ol A3t AFs Ts= 7€l

MAEZ Y2 FHLEE <IY 325 Lol obF ndn, A= A

A7gol ALHIL glof FAAT|7E ofe R dejoltt

7| A AMA™
AMAEBE =& upe
57 U Ltz
- gdzols, 84 Y A ZACIM & QIHI Ol A
- DC 2F - A9lF| - A= 2l HO|X|
- 292 - ZHMOE - 2= 3| - ojat 312
- NE O - ZHEA | mE| M=
- A | - CA|2 A2 - MEMs -'A/D,D/D
- 2719 B
I
v
oy Ytz SRR
— -
cazejo; | | UOE & AEHHOIA e wozz  -uyaszsoz
< - OHO|2ZRA0{7] - =alet Hat
_ |E|Ex[|); |:|Aa=|a|-_(|:_§r\‘[r) - D/A, D/D - OHe ERX|AH - SBC -Ho Ea2E
== ES -H%op %= - PLC - K7 o
- PWM

A2 : www.engr.colostate.edu, =& QIS

<19 32> WAEZY2 AL



A2A W FFEZY ALY

N
—_
=)
Y
)

m
it
>
r
o
M
=

& A9 715 $RA] ASHoE AssA ek 5, IRNH AEE o}

g Bt vt BHAHS sHon, 201095 o]Fd= ThFe sk
B33 3DZHUEH T ANZE WEKMeta)7]€ THOZ AA WIIEZY 24

AZE A7 A H A o

el7leold, 7es HEE Vleold o' AAE Fad AL wEAY, 7
=7TdS Ho g7 EaFor e 5 3 = Ae 5Hoz Iu. o] HE
719 HHd= A4 Ve8¢ WAlEEZY ATt Qo HEY o WET|ed
A MZIER YA V)lek 71E RS Hol A eskAl HAAL ok

A wW7tERY L 7|Rke] WEle st=doldd 3D Z™HEW ofyz} &Ax
EfoE wEe AZEdo] 5 A Eopd ZA /WEEH v Fa3 AHIE 2
A e Fad AYAAJA s Z2AAE o] &F st=gojd Ax
Edol7As dA AHEE F A ste dEs ¢ dlE He BEY, 4 ARSE
Aol wet A Aol Thed R EERRT SOl old Pt F, HE
o Tl It AREAE st=de], AZEOFoZ A A ofolyolE B



195044 Cf 195544 CH 19604 Cf 19654y

M M E =™ E M
E X E X /
X
DE{7 2 7| mxt2afo|el 2E Efo|Of cax|AEe] BT
ol snEEe saige ®)| 7t 7|HE A5 QuezA axte| 20
JIAE ST, wER a4z ZHEISHAIS - HAIERY| - EBAAEI 22 Z2E ol e A =B
S| £E[9 B3 ECE o =
1970 CH 19754 CH 1980 I} 19854 Ll 0|=
—> — — M
Xl E M E M
'\ /' / ’\\ MEX
E 2] X
X i,
I1H AlAHO| HEE0| B & Oio|3= ZEE{0] Yoty ik 310 st
LSIo| £ ﬁlhapg?ﬂég%ocemr Ameojo] Jjeo) uE oy | WERHA Ve ¥as

NC Z&7]7 9] CNC3}
A= D ENHEEN990), HIZIEZYEA M|, p23. Aol
F 1 M2 7|A 20}, Ex NM7|20} X= MAHZO}

<19 33> HFEZY27]|E9] @A



=

13

AAR o

s

A S0k ol AL s Fol o

S 2=
4 3

=
=

3

]
o

<
N)

)

0

|

Al H7tER Y 27}

< eI B wet 71E9 VAIVIE, AAE,

ERYsg

Ao} w7t

Fe Hola .

3} )3

B}

|

1471, 2247145

AX7E, =41

7

Py
=

7]

b

Ig=m, A=

9]

97k A Aol

IR
o, @94l 74

of mz} <
<FE 3-3>9 8714 WFtERYAAY Y BEFHE FE AL £ AUk 2y o)y

1717} gt 28y w7lERY A

S

N

E

3-2>9] 47}A H 7}

hYA
ar

s



A

+ 3 £
A 159 ZY 1=9 HIYZE AFd dAEZYX: 7S 8, 1= A o
EIA2A) | 7158 ¥t 14% wE tolF A A BEE £
Zﬂ 2%83 = = o) 1B [ R=] 5] =)
?—E‘EJJEE‘:JZH]) H7lUss dYEZY2TL FESE 73
A 353
(33 4 T2 AE FHAFEoEINA WU E S dYEZY2E 43 dAS
A 71714
A 483 no]| AZAFHE ol &3 7HH AFH o] dHEZYX: Ves
(%]a],;ij;;ﬁb 583} vﬂﬂ‘%%fl @3t HAY, R, %A‘tﬂﬁr Zz‘_°1
dgERY2 239 7] Yo AtIFel BEHE £
AIZ : O|AHE S (2000), “CIMA|A HFIEZLAA] SMdlol 51 2001HT Az Hof
<¥# 33> H7ZlEEY AP EE
o &7 T AEF
A2 H Ad e 2HE AL/ Mqulx 2H 5
FRAAFTZ7IA | NC Ak, 28 =
s WEAA kgl Awo]o], Rxdd s T
HEZY A | ATHL HAAEZL, AFELY Al2H 5
2+ 2HF 8 A oA PLC, A& 7171, dAAAZA &
Y, AAFEH AARE 29 2 AA ZHF T
U= A A 23] dols 7hg/01%7], vt 2yHAH T
A A/ o 7o o] E] #A A, Servo/Linear 5.
AZ c cHiewz| Al S2{AH 24 2 FEE0H2004).
23 H7ZIERY 2 o] EA]
MAERY2RE 28 Ao =90 HYAY, oA Az Ao RE A
Eo o}H7A AgHT YE PAAPelt EF FAHE 24Y7)E 82



A7)

T

.

st

0

oo}

_]

a e

¥ ok T X 7
° 1 X g g w & =
y mum % * & & mO % I B o) L.w]l
~ .Wr o < Z DU ol R o T
(Y T E TR e 4 N o " A
< 5 A o h = na 0 r
0= m87T .= LN
% g oMo R o=
© oy Sow ooy ®E FOT T R
o =S ~ N %1 ™~ W.o o] L XoxA L % T mn
- ~ N—" [ o PR
® 1_2-”__ N3 w MR I Ko % T 5 o
< M X Jooar = @ TN T o= ol il
J o o o K o K o+ ﬁ ol
T hr FiuiE BT = g
PALEN ‘ﬂAII ~ | ‘H RN H_AI f
i X = N W\ ¥ - _ 9 e o) Wo —
Lo g E oL o Mgwmuwm%ﬂmﬁ
T Y ST ﬂmwaﬂoﬁg
SERE LR 2SR
o 8 (@} Jﬂ — ) _
2 T8 S AL T
T e sh st %__OLOLAXL%&O&
MDA B e wn L A
o B S 8y — = o — ar
HAM E L < e TN o T 5 ° W I it m;
xﬂ%ﬂﬂ%&%% 4@@1%3%2
ﬁa ey ‘L_Owl MM ~ ‘WO HT_ N AT.C 3 W X o ~ Eﬁ
e Y o Iigk T AP w X 3 =
O_E 70 i Ot ‘H_l o wAL Of N m\ J)AlO vA # RS
%ﬂaﬁ_}%@ail T o = oo
o — o = ~) ) o T = 1] |- o .
tgriziise jipzgiis
O —_ ﬂ N
e wow o e o B q oA R ol
—~ W= oL o W = R
%O_Ewmﬁiwn &%wri%ﬂﬂ%ﬂﬂ
w oo T .@%ﬂ@% E@Wiﬂ,m
RN g > 2 E® oy wEER T o R
%q%memwmﬂm,ﬂﬂaamﬂ% o
= M; = 0 = o ~+ oo = oo of
" N o AT.C ~ o N m io M@E — K ‘UI e
N N ﬂ_AvO — ) HL on () = O m . ,ml X ‘_m,l O#E
7 wf&m¢1:%@ﬂﬂ%%ﬁ
o B ®  ow R
s T

- 36 —



NE Z713AEe] 92 UL e S & F Aok
T O d7tEEY ALY 542 <O

34> AHE = %ol 7e
o] A&HHoZ o|FoXI|HU= MEE 7|&9 S wet A
o

<MBH> ~ 60s | <HB4d>: 70~80s | <S> ~ s | <X[5d> ~ 21c

IMS = AIMZ Abr

PC NC=NC opens}
T

Micromachine,
Mobile S— AIA|ZL

FMSQI- — A=35}

NCa —7ER|SEt

manual machine
standalone machine

A= : O|E S (2000), “QAHX|Y HFIEZHAMR Sgdet I 20010 AAYMUCI=S"

<1¥ 34> wWFIERYA7]|&9 At

a9

24 WFEZY A2 w7

2

S-gygte] WlERY 24 19503t HE HAE AA d7lEZY 22k
A3 2001 d Q1 19709t 78] A SSHEEANAHYE A 71EA o

& o] H(Manipulator) 7HZ=2 A ZAEH AT o] A]7] FXA 7} e 32

Xl
nr



T2 oM =4H/UT, 19779 oj28 TEAFY s 2HWAE T3 =
WA Bgol AFE gl ey feve} f7tERY 22 AASH A
ol28)el uet ARG AXE AS & F 3

%, <39 3-5>cA AHEE upe} o] 27] 1970t =97 AA 2 80dd
12718 ANPA FERY 2 NESs TR Be V1950 AN 2y
FAAZ BRI AR 3 dEZY 2 AL 1990950 H7E S
d At Aol F47%st] AlFa i

>

B>

)

'61' A H %%9] 7:”‘3‘

7 e
ol

=

sle

>|€
=7 37 27| HH =287 27|

sle sle

19704y | 19804y | 19904CH

v

Sle
>|€

2000'ALCH 2010ALH

<a9 35> I H7tERY L) 2

Iy 199748 IMEZAIA71E AlEdes 5453 A 8] A 2st], 20001 =
o EoMe Zlesas g A THstdon, 2008 v=E 59471 T

8) 71 % 0] #(Chasm i) : AFo] o}l EFIAE AulSo] Ag57174 dojof
e AA71E Jherle geloln A4



Hr
B

—_—

~

15

1990 tj

e

gol HAA

gl
o|J

¢+

el

Mo WAezYssges FAAAS} 1GAA 5L #

A7l 3

olel g

ATt

A= ey m7tER Y Ao

—_—

o}a a4 71%e] Asgo

7N4ES

r

i
fite)

low], A AAe o] vy

O

H

7HA

AE

=

=

71 =z

=8

53

i

kel
L

A7ERY 23 A4, #H3FH, ICT 7S A
71E MEEA glole AAY R ¥y & F

=7F A3 EY guA vebgar ok
Althell =l B AFgell o

9w

oy

<)

A
ar

wj

=

2.5 w7}

Chris Anderson(2012)
wolA) 71%Ey

N

(Makers)"©]

Ho
o

“w o] 7
B Q=zeprt F48HE a1, AA XX

Ql

4=
=

p—

A A 7]

3}
Hop @7t $doz ARIsE A, ZE 7]l

=

AR A =

A A 2ol

=

.

ol B
ERRIEERY

qde] =L, Ad7t

A



Tl A22X Aol Thestd wE e ARzbS ol kS el 159 ofol
E AFset7] flel | ol Al Z1delAl o]EA edot= "rke gfr]oltt.

5, 214171 A TR 71 A T4 BRCAM Ji]l SHeE I A9
Fol gt Aoty 5, FEIF 2 Ate FEvkel o H25-E <)(Top-down)
HA T, ofubFol, ASI7L, WEZFE XS FHL AU A ol R TH
9| (Bottom-up) o2 watd Zojch o wolAEEY A4 WAERY

olgd BELS IAY FEL AT FERAAAU 74 A A o b~
AF 3] EoAA He e, ol Adstr] 98 AU HFES A N
A3tE WIEZ Y2 ARE=Ql 3D Z-E, CNC #2l, do]A A¥E, 3D 24
F AR 43 Fo, e WAERY 2 HgRok

A7bs/del v gjd Aog odd

ks

offl
s
o
ol
N

AT, AAgete] T oolFEoke AR AFHE HlERYXE B R}
7o) Bl edFer §71E9 H41d 71E§ T (Technology fusion)S
7HA st

Kodama(1991)& ®W7IEEZY A AFSZRE 7)&FTdd 3l ofojtjol2 4
gom, 2= €889 FedEe 71E€ 71%9) ¥ (Breakthrough) ¥ <& 7]



4, 717

7N ool 71EH FAQAT} 3shz

A

lod 71& 7]

S

= 7=

3ttt Lee(2007)
A A%s F
oj2taL gl

)
——

N2L 715E )

=
T

e A9 o

PN
=

ik

)

71%G3L Park(2004)9] FFAH 194 7)1 5E A2

&

oy

<

A

!

2 7% A

o]
<H

Njo

]

(ICT)<

A

<
1o

el

7]

B

s

)

o] A A", 214 7]

Al
=i

o 7]

Z1Eede 7idol

i 23 5

Az 71E 7]

o
N

o %

Al

K

fne
vAO

o

\

gdtog 1 omy}

4

—

0

4
ol
of

)

=%

L=

ICT7}
|

T
.

Aol

olyst 7

oy 7lewokd &

iA1=

3|

A 2s 9

o
R

A

S

=
-

<9 7
HA =3l ol

13
o

33}, A15)3

o
A=

ohyeh

fof wjet7|g

)

Tor

o Zo] 1 HZA

3}
5}

@3

= o
= O

dl, ]

s s9E

PH &4

o

13
<1

ste Alze o

tol o5 AR

)

5

Exe AR, Agaa, of

_g]

$333}



b greth Adolge shuel o

S

SR HEHoE AT

il

o|J

wir

o/

HA AT

%1-

o1%7) §)a] Zzte] ool 71&o]

Bl
o
oR
el
T

0

ol

m

A}
AL

e]
i

SA7FE ARTE NE, AL

3}

1 o2 AT

™

file)

g

un

N

PER-ER R

=
=

Apedse] oAleke 2

=
o

Mo
e

F3, A, A1,

<3t 34>

o BB R o7 of
sl Pjo
s L.W ralece of wK #
;Oal o EO a E.—
w«a ) WP il
! o _ﬂﬂ A N ﬂyl
Owo .;Im&l ] O_E =7 uMwﬂ_ 2oy
o oo X T
T o oo U o ™ R o
W " T o %o
B g - G
e .
= o) ,lmyl w 8
ml By 2
6,4 e 1jEjpere ]
~ o o o MM i~
xR =
o B R P E o/
=™ o
BN
;O—| R
Al o PE
T w2 %
T ok B
Bl %o o] " B
" E W ~
o F T oo | PBIR
o B,
22T, E | Hugd
PN = g B o
Ho Aaﬁﬂﬁ% ~o T KR
N = - —, EE
= H_Alo N ;O_l ,_M.ﬁ OL
B W | T Ho® o
Ho X W= d | N~ o 3
g o o
- e B2

b

=)

Ho[x| AHZE HAFA MHE

AL S =l -

A=

ol

o

)

—
fite)

!



1

stk

ofs

=0

sl

H

A A7t FAAM F o 2
o] ArieEort TEE ol

oty HIFIERZY X

el g3 Aze 2ol

)

al

]

Zo

7

A

)

—
fite)

i

g7 elmlolq st 2t Hetel BRE &

T
T

IX‘I

o)

Wo

&)
)

N

o
=
)

A

=)
RS

th=, A

g o189 AT WP

o% Uth

W

olu] o ARE WIERYA7|ES 7

Ho

il

o oy © Popshel AFL Fi Ame AYH AT FEH:

et gale] 9He MERYA2RE A

?]5:]1-

o
g



A 4 & v HIEZHYS

A1d vl HIlEZY 2
11 vt W7lER Y29 Ao

Hde §RVIES ATt 7IRVEEAY WILEEY 2S5t o
&5 st oen, ok ofyg Yk HW7LE 2 Y2 (Nano-mechatronics), Ho] 2 o]
7FE 24 2~ (Bio-mechatronics), & W7IEZY 2 (Opto-mechatronics) 5°] A Z &
HEE FEenh vt AR EE 2EFE Eg 2 gEo] ofY
o7 w7tERY 2oy, F U W 7FE 2 Y 2 (Human-mechatronics) 2kl

1
2 % ok olHY WAERYA &S ANTARH A0HHoR 97 199

27} wkgo] Hojok str, 4ol F= A= o}

T oEes A e 2AVIAAAYE RS 7€ el AR EEAa

° 2 vl ¥ 7FEZY 2~ (Marine-mechatronics) & A S8l A} $hot,

N>
rlo
ol
i)
_OL
rr
ot

Bo] obd A

=
riot
o
o
J
Je
QL
N
o
o
N
i



wjr
BN

]

o
c]:o

el HERYAE “3)

.

R

4-1>9A B

T
it

ko)
pal

o,

H7IEZ Y29 vl H7IEZY 2 7F Afo]

4-1>

718 WZtER Y29 vl w7tER Y29 Aol oo <
<3t

9ol Syt gL o

]

o)

oy
< | < =
il I B
| ~
Eﬁ &Lo bl ;i
1:./! o ﬂﬁ =
— |l 1o N
w o X
" W
T A e
B
| "
|
1_-0 X
wj | ok | 2 o
iy FER TS I
=l I
n...AlO
& | =
H wu ,mw Hlu 5
djo i -
+ | w4 B
)A

el

ol lojd ¥4 7ls

B AR

o

AlA A+

1

[
°f

gtk B8 rtd HAERY 20 Ao o

o
AL oty A, A

4-2>9} 3Fo] oA

<3t

[e)

=]

—_

Nfo
o}
A
)

e

=
&

o
3

o



of vkl HAEZY AT gom 1ad Beldtn A & & Utk

<% 42> vl HFEZ YA A AH 7ok

A&

Novel platforms, including moorings, buoys, ships, tethered and
untethered underwater robots, and gliders

Fleets, clusters, and formations of surface and underwater robotic
vehicles

shFgalAlo)

Novel components and technologies as well as advanced control and
automation strategies

SES=

Seafloor observatories and distributed sensor networks

8]+ | Environmental monitoring and characterization systems
sl A | Disaster monitoring and mitigation systems
A3 A Deep-sea measurement, sampling, and drilling systems

Systems for energy harvesting and flow containment

Systems for in situ sensing, sampling and analysis and environmental

& FEAL : ;
perturbation experiments
sl ¥ | Systems for inspection, remote observation, and physical intervention

AIZ : 2012 Call for papers, IEEE/ASME Transactions on Mechatronics
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