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Abstract

This study deals with reconfigurable modular robot with respect to the compact and capability of
representing the various actions for promoting creativity through education and play. Generally modular robot
can be designed as a suitable robot that is transformed to various structure by reconstructing each cells,
However, there are only few research on the education and play using those robots in the world and still
nothing domestically. Unlike the existing modular robots only having a repeating motion, the proposed
modular works by individual module such as sound is produced by sound module, wheel is driven by wheel
module, LED module controls the visual expression, power is supplied by battery module, bluetooth module for
communication, and dynamic motion realization is possible by using joint module. By manipulating the abilities
endowed by individual modules, diversity of creative activities is possible and thus made an easy access for
children. This study deals with the design of modular robotic by using the variety of different modules to
endowed the learning and playing ability. And the study showed the utility of the operating behavior over the
actual production and testing.

2 o
B oATAAE B% L wolE Fal oY FAo] A5 ATH mEe mie gete] BEw itk BE B
B9 2R 474 A% 2goz Wy ATHHn BF Fee PEE wotd 4FE 2RoE Ao
AT o] & ol g3l WHI} HolE FAZ @ APE Fo] &% gom Tl ATateh Adse Fee
& BEY 235 go] e EAT wEs: wEol ohn 2¥E U AeLE, vt g HARE, A
714 Bde 919 LEDEE, A93FS 99 dURE, B4 A9 LeRany 40k $48 74 sl
£ e panEe i PR AAHC duh olsh 2e E S| Yol 7 nEY GUd AL ol
stol Fold BFo] AFHES s, ololEol 47 AHg & F YT Bk B AL mEW 2] de
S Helste] WK Hol7h HsHES s WAe] mEe mye AA 2 FA42 oFn vk 28w AT

A FAe A4 A 2 49 Ba 549 5842 nav

Key words © modular robot, education and play, creative activities, individual structure, Reconfiguradle robot

* Dept. of Electrical and Electronic Eng, Semyung University

#*% Dept. of Electrical Eng, Semyung University

w*kx Dept. of Electrical Eng, Inha University

* Corresponding author

bhlee420@gmail.com, 010-9406-7264

% Acknowledgment

This paper was supported by the semyung university research grant of 2013
Manuscript received Nov. 17, 2014; revised Dec. 12, 2014 ; accepted Dec. 15, .2014

(572)



j.inst.Korean.electr.electron.eng.Vol.18,No.4,572~580,December 2014

132

ﬂgEWmhﬁﬁaﬁMﬂiﬂm_ﬂimﬁ 2 £ Eﬂ_%ﬂﬁﬂﬂ% ‘:fﬂ:iﬂmwm
i N R o) I OOF o . o PP RO <0 £ N . - e o MR DT . ol U
Emﬂéﬂoﬂeﬂo%cm%@mmﬁ%ﬁ £ : E Ew&ﬂﬂ&ﬂ.mi%%@m o
,mW h yﬂﬂc ;‘rl = = —_— ‘ma - 2
dggdWwee yXITPg T 3 FHem Pl EREhD g T
GERUTH R m BT g . BT _ _EWS 2o BE
ﬂM]M]r T ! _ = T X = .2 5 [y
X = 2% 4 o o do T T W = A MR Lo Sl d
ot T RTwl _ Ra < A omegFeiogs gty
Hoada®®PEpwd w28 0 g 8 . g Mo g EWoyw
0 do ;Ao_a w T ] = o @] @] 2 T =23 A
ﬂ‘mecgdlﬂeDMniLUWchioMA%ﬂﬂ = % =_“___._ mﬁrm‘ml‘dmﬂallﬂplm‘_tgﬂm
NoHn T s o AM@ﬁiTﬂamﬁﬂeﬂ%ﬂ
o T Moo o g L) £ — ) ] ~ = M°
&HULWMN&%%&%EN,% ;oga. P HMO 5 o o m oF urmig_.%dux Mm@%7ﬂ,ymﬁ
PoZ WS  FoKeT e L |3 2 I I I i
I I SO e T = S L om R H TR s
d! o = O O#L —~ =) ol N O#.LI_L s GV
RO W K -2 oW S|, £ - £ Ao s 1 of R N o
Mool oy om0 B W o |8 g = oV aRELLT g Vg T
ﬂuEEEﬂEE ¥Eﬂ_o|;QﬂLﬂ| p =  BNC N C N ﬂribtiﬂw}wchﬁﬂhlynﬂm
wﬂ:ﬁ ﬂ%ﬂ@a%% A%oﬁuﬂ W%_R = E?&d%7%m3%%%ﬂr
o) of of WJ B or m R gl ® P M TR ] TX o TR R
T 5 = P m | uw i | o T = EX U
ma&ﬁwwgoﬂgO_Eﬂo_;ﬁemﬁ%ﬂﬂ LT E,d 3 @ d @ ﬁﬂm_xm%mﬁ%;gﬂ,%mﬁa
Ho " M  BEX®mWR A g I T~ S S o REOIT B M OB o
H oS e ) of ool Ne o b oK BE M H B Ko e/ TEHX Wo-T % M o
W E o T WR BTN WA THPIRTFITT IRTPEPTT KT MTNWB T BB N B
TH B RTTRET DA T BT R S B e KT T AN PTG AW T 0
@mx%ﬂa@éﬁcitggg%_ﬂw%cﬁa%mmmRm%i@i%ﬂwﬁ;ﬂ%_fﬂwa_a@%mq
o oR ¢ Q o of PR
ﬂl;%mﬂmﬂ%ﬂﬂ&mﬁq%ﬂ@gﬂéacwmﬁ@@%@ﬂe_J@%&%% TR R o op
urmm.E%%%%aﬂ@ﬂmﬂ%u..%@%éﬂmbmﬂ%ﬁﬂmﬂ%ﬂw@ ME e X g 29N oo
< =0 | —_ o [ 7 — = _ ~
yé%ﬂﬂiii%%%ﬂ%%m%%%xﬁ%wmmTﬂrmWﬂ@&oﬁawmkmmmwu%ﬂ%%rﬂ%ﬂ]m
ﬂraﬂ ,ﬂosLMﬂQE M W _HANLTT 2038 F % T o ot Mooy XK S
QX FO PR KT OT Lo ® o2 3 Co KN oyl THms - - R L3
Eq_o|1um_lqioiL_.Lu,euLilﬁum.A7i o N g = E A — Pk Gy S ]
W oy 2o R SN Ry A m 82T R L LA RS
T RN E P Togams s SEFdgy® mfnd o P ey, ML S
< ﬂﬂ%m«ﬂ%h,aﬁ@%mﬁgﬂ#ﬁﬁo‘ cgiiAmn_rmmamA%yH%@%arzEMW &rﬁ%ﬂz.m
il R T s = U BN SR - B w o 7 N = E
— IZ"I - -Wn X0 ML ol ™ 17&_ 00 Io_l jut W 10 = i W ﬂo g O ] @ DM o oz = o = | - o] o o o ME oy %
ux%]ﬂ}oﬁA dloiﬂumﬁ qei_. = B DnmiUm o Al ﬂﬂctoEE:eEoﬂLmnﬂE.,oal g 9
—_ o) — w9 ~ — = f i T = =
Ty p oM Ia Ty o qm pePap T E LR P ek _MeggdTe 2
mrﬂo_ﬂoﬂe%anmﬂﬂlaﬂ%%_ﬁﬂﬂdr.au,,mﬂ,MWH,@wmﬂ T o BN s OMomﬁx_%ouC
A,Qﬁﬂﬂo%}AMMﬂDﬂe% ﬂmo@M@%Em%Cmim%%ﬂxggmz%%wnﬂﬁ%%ﬂﬂ
R I IR~ BN I < B = o il = I - i o
I S R e BRI SIS I B oo - . U -
S =T rx O o Beoo Mo L £ W oo o X E Sm | 2
10&?1 = AT RO oM TR OmA S o, o BN T2 E o 8N Oet
! FEP_x_@g oo rod B EF AP R p T T HAe o B oy
WTOWE oz RN e S E N n ST o H XT o W) T To mK Do B Y
Bopd T ST T RHobdT ZBTHKHKPH L I XHBPh DT v+ =0k

=
=

ahutel wE e v

5

3,

o]

S
=

z 5%

[e]

(573)

Culelet 2]

A

L.

#l



Modular Robot for Promoting Creativity Development in Play and Education

AA ddE

Fig. 1. The proposed modular robot
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2. Basic unit module
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Fig. 5. Wheel and joint module
O 5 HHF 2 HEzE

2 b
2 e 3o
SNSRI

X

5
2 =
e Q0%, -90% Alole] ZIE R REES
Atk Aol 719 CPUE Atmegal8S Al
E]:= RoboBuilder AFe] SAMGE ARE3lom 10V,
5Kgf.em EFE 7HA3 AXARF Wi g A A(74V)E
IR AFRE] FHAYGY AR EAY HAE
ZEAg o RE Y HAo] BREgF FEst/] Wi
of MuE wEdely AA glo] +E33

4, 297 9 LEDEE

£ bl
ol 7hestes stglon, sefddel & =
=S AT We A yeA W 8%, 05W
A8 ggew 2¥x

25 Adste] AAZT W FFS 28 297
£ AHs AL Atmegale] FHE Rk AF3 TR
2 349 nEvE gFF ] dolEE ol AgA &
Aol A@d ek BASES AASG. dA &
WA R ARA Apeldl ek fARSE AEE dew
5 stglemn, MP3 2E 3 v nEg FHE e O
R R

a3 ¥AEA REZA LEDREC] AAHI
LEDE&& 717 99 o] 5 W Alejd vhe i

bls

6. Speaker and LED module
a8 6. 217 ¥ LEDEE

. x| AlA= MA

=

o,

=

2 ol op R oap ot o
i

N
i
T
o =
W
o

N

MR L

°
o
£
N

P

N
2

;O
o

o

f
=

>

-

i o

+
)
o oM "

O

e o o

Tra®Etytg
i, O

%

T e

ol

U ... ... ]

. Total configuration

z
5
L
QO

e
= m[o

e}

|

B Mo

o

o

o5 75V
33V(LM1117_33)dl =8 & A

[V 2 2 2 do f o (o o

Blugtooth
Appricaon

Ag sa AoE 37 A wag A

2tk CPUx ATMELALS

52

KX
e
= 3

il



Modular Robot for Promoting

o] Ao]71e] RXTOZ Sojon CPUE A5 2 <4
slo] Ao}7]e] TXMow #EARES RE F2 T
E2S A%374Y PBO, PBl XEE E34 REH=

polH ¢} LED, AM+E=E Aol &t}

Bridge diode

Port(PB0.PB1)

Reset
button

Fig. 8. Module controller
a8 8 thel 2E Mo

7 mEwe APYAe 1Y 9% gol AYRHEH}
EARES Jwen 7 REEL A4 AR
olfolitt 7t HEE AEAF Bao WE HES
delsle] 44 Y WE A F e P
Aol gow W Ager

Heosd 8xoE A

9. Combination sequence
a8 9. 2= ZAF 14y

Helog gipo] LEDR s 2

.

aea AgRe) B4e A
E W AR AFdelsE A
PEBIE R

g3A st7] 9% 2ulE
s AA st AR

Aol 2= A s2& Aolgtr] fs) A
W SFEA ojEgAAoldely 19 103} 24

7} wed pEA] VsE e fd Zeds
BES Yol Ao, XE I AvtEE 7
HolF S st 2 HES w8 JAAQ ZES Ao
@ 4 Stk W EE Ao, LEDEE A, A
EE Ao, BEEE Ao F4 7pA 9 Aloji=
Lol oAl oldoltt. MHARES HX, ¥,
A HMESR 74 Hol glor, Al A HEew

Creativity Development in Play and Education

(576)

135

Fig. 10. Android user GUI
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Fig. 13. Leftward movement
a2 13, &5 Mt

Fig. 14. Rightward movement

a3 14 SSwE M

o8 FF F NES FHe] AN A0 o]F
Gt 524 pANAL. o THL BAL o3t
o) §sts YAOR vigde] nEA &S WE ol
of b5 @ & At

Fig.

15. Rotational movement with 4 legged robot
a7 15 4% 3| ols &

2

B A

% LED BEs A7 42 23S TdA
A +

=

oo o b X



Modular Robot for Promoting Creativity Development in Play and Education

.
|

02'%

!

04's

-

MEs

Fig. 16. Scorpion motion

a2 16 2 ols S

U"l‘_?.,

%
Al
N
&2
o
>
H op =
L)
=
s
2 oo
=
=
o
o

=
=_VE.|:1}L
<

O oMt B b ot 2 oo fo o 2
N
™ o
tlo

oo o mn
[}
o
)

tn
4

f

HEQlon 3~4A4 5~74 F IFoE 4
1S Y. 3~44 o"ol= AT
™

1
~J
—_>t‘4
2
e
o
o N oy e > 2 g ¥R jo o 2 2 o ope ox O o

=l e
ofo
o
9
o
o
)

o o g

) -
54

i)

Fig. 17. Painted modular robot
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