21-1.

21-2.

21-3.

21-4.

21-5.

e re n> E

-4 Ju p% 4y

> >

=tN F3) (02) 880-1724, E-mail: djlee@snu.ac.kr

: Interactive & Networked Robotics Laboratory

M3} (02) 880-1690, Stz w: & o =+

S 1 0| X|: http://inrol.snu.ac.kr




R o

&

KK

¢t

)

S (force feedback

Ht

Hhg| =

AL
T

2 1o

o
[==]

X
2

o
=]

~
S|

oM 714

I.

~Nd
Ho
<0

F

AL, 7t

r
|

=)
KR
e

oju
ny

ok

haptic interaction®| (virtual sense of touch) T

2gLts

=

1

IAEE
—_—0=

haptic A&

<
5}

t

= 0|&¢

b4 sculpting A|2Hl, 2|10 7HaEZHOA haptic

(force feedback ZO|AEl),

t

e
o
—

= E
= O

ad

haptic interaction2 EAO[L}

0]

t.

o
UL

CHS AFEARZE 714

1 (5= ms)

c

update rateg EQZ

=
—

JIAHR Ao2MN, LEtqo= Oje

ol

=
—

mechanical interactionQjjAl <

ZEXIA =L

=M=S

ol
— =

A

7

b

[ ES
gdil= =5¢

4 modality2t=

AR of

2

A2kl

D_I_
g

et

=]
=

interaction

haptic

1

o
—

F

Z
=

f

CtEn

=
=

A0l M

ok
H1

StAl

il

ol

10

e
mjn

(teleoperation) & A

1 7t

tset @& el A/HE & Micro Control Unit (MCU)E 0| &%+ A 0Of

7

2) &&

Cybertouch (CyberGlove Systems)

<d
[alY

NI
l
o

-

uad



KK

%90

o
=

b

e
o
—

ol
—

et 7

= X

(Hovering)

SH
o

, &5 SAlH|

quadrotor=

=
S

ZE2(UAV)

EIE

(o]
|_

[
T

APE /K| O

2|,

AZA AL 4

|7t 22 infrastructure?|

Hl C
= O

Klo

=
—

FS A7 E

20t ML0| 7tssiCt M2t 1 22€ outdoor®2 &

ot

e
o

o Ze Y

Ho

ak
Al

L
o

ol

b=

F

.
o

O| unknown, uncertain, unstructured

o s
2 MHEDS

Sk intervention

2o intelligent

= A

F2XM O ELCf

IN

ol
oF
mujnu

0]

AXM 07 7E5HH

&

5

10

A
e

ujnu

o

°

ChEdh 22 HOEH 3 AHHOZH

70

LY

EH
=]

225+ AME|E™ (State Estimation)”7|EE O] 7|

HME

1) et

AX 0

o tfEQAl ¢

EX

H

o
(o)
o

2) ttSH|

=0 M

(velocity field)

SEX

)

3

Multi-UAVs &l

Van der pol’ Limit cycle

10H



oK

=
10

ol
ol

+

21-3. 2524

KK

o/

S22 (Unmanned Aerial Vehicle, UAV)

e
[s)
L- O

o

|
T

goll M

ULt=

Xt &= (degree of freedom)&

15t AHLE O

gl

JHHo 2N 22

=
[

|3 A

o
-

M o5t

=0

P

.
(@)

£} 01 Of

a

Ztoil k2t

TS
I
Klo

ol
ol
ar
Ho

o242

Mozl 2A Al

t

ol

a

Mo, &

o O
—

SiX|7] =0 o

2548

=
=)

AR EO]

£ gofo|ct.

«dr

sy x|

ofg{=0f 2l

b

ol {2t

H|Oo|LC}.

|
[

Jo!

10

i

= ot Mozl 24

0|
Tl

t

ol
jol’
ar
Ho

; -

{ 2
o 3

\ o
/ -

' o]
L

tool approach

S+
18]
00
l
o

-

uad



21-4. 41,

19
1%

2 A O

ok

=2 Az O] &

Bl
MHA

M2 Ao EXSALE APEO[ BHE locomotion A|AEOME AREH 752 + U= oM

o

internal motion0| 1 A|AHIOl REXAH Gl Adstgs ESI0AM FAH A|AHQ| apparent motion@ 2
HH O propulsionstA| =ICt. O &8 ofgff 22 & & ARl plasma car (EE= Tennessee racer)
M= steeringg =2l= XY T2 (W=D AZA FEE) & HR S no-slip FEZEA0
Ofst] FM A|AEIO| FEO[A k[, & PR S| snake boardOM= /% HHFLL riderst

a
board?t0| A2 22 7| = internal motionO| no-slip & ZXHS £3510 snake boardE propelStA| EICt.

2 ShARste) =RETOIME O 13 22 RHEZAL gtol 4uEgoz S0l 7|

AAE O EXHE 28| E, EETH softwareE 0|8%t simulationO|L} AX| hardwareE THEO{ A
I8t 2ot

3) 2HM Al2"Q| Hardware 27, M= 2 X O




KK

O|sZAEZEEE2 (mobile manipulator), 7|&9]

) Ol&=

=
S

computer vision

o AA0| 7tX|=

7t s

ayload9|

EE_(')I'_l-I p

Willow Garage PR2).

UL

benefite 2

i

Olsz=Xzx 2A, M2, A H o

(K,

N

t

g7

F

HI
A=

1) differential drive wheel base@} 2AtR &£ 2

A of

H

e
[e)

b XtEF

-
()
—

2
[S)

£ 0

LT

=
24

M
o

Remote Control CarQ| A|AHI E

= nais

2) Dynamics

R of

#

ChE Ols=X2e| AEH 0 8

WMRQ| 47|, A=, X*FEX0 X Uz Of

=
—

4) O|X}]Z (Redundant) 2L 7}X|

v
w
wn
w
v
c
c
w
T
2
[=
2
©
a4
=

&
)
10
i

o

uad



