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Abstract: A marionette is a moving puppet that can be made to perform several actions by pulling wires connected to
the puppet. Because a marionette is operated by hand, a stage performance with a human-sized marionette is impossible.
However, a marionette robot operated using a wire controller could be used as a human-sized marionette to conduct a
stage performance with other robots or actors. In addition, by using mobile stages that utilize mobile platforms, a wire
controller, and the marionette robot body, the large marionette robot system designed in this study can be made to rotate
and translate freely in a stage performance. The feasibility of the structure of the marionette robot wire control system is
verified by using dynamics analysis. Furthermore, the efficiency and safety of the robot is demonstrated by
manufacturing and operating a prototype robot.
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Fig. 1 Height-to-head size ratio
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Fig. 3 Structure of marionette robot body
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Fig. 4 Structure of marionette robot leg joint
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Fig. 7 Wire control system of marionette robot
Fig. 8 Wire control system of marionette leg part
Fig. 9 Wire control system of marionette arm part

Fig. 10 Roller structure of wire control system




o,
d
0 >45
P
2 0L
I
ﬂ
_)‘S_ll
2,
o
e
tlo
>
o
o
kel
D)
1%

22 gd =
= ¥ 2R H2 FHE A
| AT

Tol A Al

Ho
Y
-

o X
-
X
A,
-
ofy ML

X
o

do o o Ho of
> o
%, fr %P §
ol

X

>,
ro

oko M\

Qﬁo -
o9 M ot
R
o 1 g wdrff lo

£>1_Em]0

w2

N
¥

b =

L

=
re
e =

[*]
=

> Z 2 ooy
of
L
2

=
9

T
2 4

2 :
kil ol il
>,

=
:ﬁ .
o

|

X
Ho
o
sl
o

a

Ml

¥

0,
o 4

i
Pt

o]gake] 2ol 7%
A7) Wl & <13
aoF 714 kg

ZAS

N

U
ol =
> —1 M BN
[ -~
L

i

o

et
(e}

oft oft

i)

o
Ju
¥

o

=z
o =

|

pc)

ali

rlo

o ol

ol

oy 2 o of i

o
R

s
oy
Q‘L
[ rIr
o
T

2
)
o
& m[o
-
=
)

o]

o g st
¥
3

fr ol
o

» o R

—0|L
e R
i oo 4 e

O,
{0 ox Lo
N, T ffor
b off Mz wn KM
tlo o ot &g

>
=

¥

(in e
=
Rl
jus}
=
e,
)
o
2

it @,
I
e
N
[y =
i
o
-
o,
_O‘L
4 39
(]

>

4

o,

X

rlr
o, g
il

it
4 |
X,

TRE & dF 2R Azl HASTS 99
TE AlEHIAS T AlEw oA s
AAE = ¥ 2XE FE7] TR HIAS
ALt 53 & RE 57 FES 9§ Fig
9 oA Yeld A FEI B i 2T ol
b2 57 fAYY F F A" Apolg
Ao A3 S FPs)

A FEO AL Fig 12 oA BHAFE A
2ol bar FHO FEES sy 1AHE FS
SAOR IHAA E& VAU F= FAl 9
7 AXE 2AS HEE IS BosdE
SAl oz W= FFRS Al @k o
agol wede # Eue] #AHe ek
o]# 3t ¢F& 53] wE T2 A 9] G4 =Y

xjp‘
(®)
1 fl

of ofs #E EAVIE A BY ECA
DA Ao G A dowA wE F2



1210 AEA . 2S5

i
A

23

Tdo] 7hsslEs gtk o] H]d| Fig. 13 A
HoF= Ay o] B Fi9 3oz Fo
FAAA HA A ZEA BEo] e AEA
2ol sRTE EojgExar st HolE
Bzl Aol =g & o) #HEo] 3 A ol7]
Alztbstm gubRzy So] S E3 A

5ol A= FAe Ewx #EE

Fol bd3] TA B AJHZE "ok wEpbA

]

YskA ek T
= HHgo]l S7tErE
719 AL IAd AdERE £9 o] WIS
= sl oy the 9
2 &R SUbekA Adv Yy =529
el SAdFE Fere] e EAR S
stal AA 5 Al&ge] A7) SUhstER A4A
& AAEE Ashe Aol dasit.
ojg} ol & Tzt Wi F TN Td
7be w22 SolA RolFE A o] Aolvt
EAtez olgd T 5A4S F wgd TF
Aol EFAE aEfstelol k. uwebAd &
g ge BEe e Aol 542 9
EEolA AFEHA god FF AFE AP

o % o]}
6. MU= & 2y 2 A2H

A & 99 2R Ax"e a8 A
S sl 98 = JF 2R A="S AlFst
a1 T AEE FFsY 24 AdE ) w
ol 7hsd dd = ¥ 2R Fig. 14 o e
W A 2o AFE 28 A 288 Fig. 15 o A
HolFE= A3 go] 5 AFS ) B A, T
T EEe 7] tE v Id 23 vl ow
2 &= F44ol 7Fssd F ARETH ¥
10 AHFEZ 71249 frol= 23 3 el
e 283 17 AFERY Je AFEE Fo
mol= o] 2R3 FARE w2 FrEe] 7hes
U ZHS BHoen o2 T Aol 9
Mg e ey B3 4L Ferlef
ARt 2= )le A A& FAVE s o
T FAFS Addsta oF 20kg FEoE T
olFol golst A7 e wd =Rl vl
Adsiths S 7P v

7. B E

Fig. 15 Movement test result for upper part of marionette
robot systemn B ATAAE Al o8] 2FHY 29 2719

R



= Aol mis 4wt Fof Tde] b s
AbE A A71E AWM Abs 2F A0l 9
d &2 2] e Y = AY 23X AILH
< ekl JhdE 23 Alage el
R FA, 8- olF FAFol dAstEo] F
o AFEE A9l besty B 9 olee
el me] B GAE dew A dete
TS 7T

E3 AEE £ 9 23 AAEE AR &3
o wAds Bk fAbe 2AE ¢ 9l
& NEE FERE AANEY e 293
st A3 9 mE T2E vheel fow
TR S sdel ZheetES shglnh met
A A de e AT 5 S UE =
APS At vy e 2xsd 94 T4
dh= Aol ThesiioR MEe v FHel AE
gEo] 7hsd Joem g5Hr

G5 MEE 2R AR"S dEete] TE7]e}
ZRE b Ate]l % wAE B & A=
TE WA friest € e SEo mE 4 F
2 B4 % Aol 540 e dA7E 1P A
got,

= 7|

e 2010 W AAGAE FAFAAAA

Ao Aoz FRHAFH

NG 23X 719 A" A

1211

P

i)
Ao
ror

(1) Chen, L-M., Tay, R., Xing, S. and Yeo, S. H., 2007,
“Marionette: From Traditional Manipulation to Robotic
Manipulation,” International Symposium on History of
Machines and Mechanisms, Vol. 3, pp.119~133.

(2) Yamane, K., Hodgins, J. K. and Brown, H. B., 2003,
“Controlling a Motorized Marionette with Human
Motion Capture Data,” International Conference on
Robotics & Automation, Vol. 3, pp. 3834~3841.

(3) Bhattacharya, R., 2004, “Dancing Puppets — An
Innovative Approach to Learning Programming,”
Proceeding of ICEE, Gainesville, Oct., pp. 17~21.

(4) Martin, P. and Egerstedt, M., 2008, “Optimal Timing
Control of Interconnected Switched System with
Applications to Robotic Marionettes,” Workshop on
Discrete Event Systems, Gothenburg, Sweden.

(5) Ahn, H.-J., Joung, S. 1., Kim, B. Y., Han, Y. J. and
Hahn, H. S., 2010, “Mechanism Design of a Robot for
Controlling Gestures of a Marionette,” Proceeding of the
KSME Spring Annual Conference, pp.41~42.

(6)Yi, H.-c., Joo, H.-h. and Han, S.-c., 2000,
“Development of Detachable System of permanent
Magnet Wheel for Mobile Robot,” Proceeding of the
KSPE Fall Annual Conference, pp.635~638.

(7)Kim, E.-T., Lee, D.-H. Kim, H.-K., 2008,
“Development of a Hull-Plate Moving Robot with
Permanent Magnets,” Proceeding of the KSME Fall
Annual Conference, pp.990~995.

(8) Kim, B. Y., Han, Y. J. and Hahn, H. S., 2010,
“Omni-Directional Mobile Robot for 2D Translation
and Rotation of a Puppet Using Magnet,” Trans. of
the KROS, Vol.18, pp. 326~331.



