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A2 AP AT

A 13d 2B Ao FX(robot control architecture)

A8 Z ¥ (deliberative robots)

(sensing)dto] o]E =2} 2)
7} 1960 ool A Qbek 7HA-A ¥ -3 5 (SPA @ Sense Plan Action)> <71
Y 2-1>% Zol A%Hoz AA-AL-PTG £@ste] Yo DAL
e FFAYdS FAHEGE WHor A ZHo|th(Robot Operating
System, 2009).

Sensors > —»  Actuators

planning
motor control

perception
modelling

" task execution

<9 2-1> AA-A18-3-5(SPA) ¢ 7Z(R. Brooks 1986)

olglA MAZREE A& As(data)E HlHoZ =2 dF ATdS A
$-7] wiEo A A o= AE=2A F-Z(hierarchical architecture)E Zt+=
o dFS Fdstd 2 A we A2 AlYS FHs7] uol

<a¥ 2-2>A" MEZE 271% (branch)o] Fgth. ol= HFEH ¥
A4 Hd WMEHAMTN : Hierarchical Task Network)e} fAFeE W
o7 HIHaHA WstH= Bol AT $HACA T e AEH d9E 9
g AE A 7ol = AAEEHAT(H I 2] 491, 2011).
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2. 9kg 2 X L Z(reactive robot architecture)

UA Augt AFA Fxo dHS At Bt AWt g5t
FrEe v 2E 27 ST Brooks7l 19861l AlQFg A
TZ(subsumption architecture)t} 19913 %ol A|etgt &% 7|uke] ZE ¥
SH(BBR : behavior-based robotics)< A &FH o2 I74S 7HA|stal ol &
St o2 o wgsteE ded P22 A ETgo] Ak vkg 2i

% o]tHR. Brooks, 1986 ; R. Brooks, 1991).

reason about behavior of objects

plan changes to the world

identify objects

monitor changes

Sensors ———» #  Actuators
build maps

explore

wander

avoid objects

<19 2-3> 579 2EBBR)Y % (R. Brooks, 1936)

Fedl ol%at 2e 1EA ABL b R Aol WAy e
49l gso] FAtE Fol BAN] YEAEOR AW UEE 39
AZ A A (monitoring)ate] el Feldh AFzo] FHE=E A



AR md A0 we AAze Y050} AAAF] AAAE £
A< I (suppression)dtArt EAAFAAN Uor FHAEE A

(inhibition)te] ¢FFaeol] EF 3k W5 Aehgoh(R. Brooks, 1986 ;
R. Brooks, 1991).
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HAg e HE A A o
slofe 45 ZAUAE AASH] ods FAHS Bl

EN
rr

=
oo
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3. €% F%(hybrid architecture)

Htol= AFZEY gz dHdS dAstaA A E (deliberation)
7} WS (reaction)& WHAH o2 AHstE &3 FZ(hybrid architecture)

of thE Ayt s o]Fojxau Urh. WEAHSZ Ron Arkino
AuRA(Autonomous Robot Architecture)”t Atk AuRA+= 7HE 2egidl &
g FxE 27vp o] E(schema theory)ol AT 571 A H A~
(subsystem)o.2 A ¥ AA A& FY=E 7|o R st} o5 <9

2-4>% AuRA T+x9 5719 M BEA =S LERAT

Mission Planner,
Sequencer,
Performance Monitoring Agent

Cartographer Planner

Cartographer T navigator
L pilot

Deliberative Layer

Reactive Layer

\ Behavioral Manager
Sensor Motor
motor schema manager

gy cluators

t

sensors

<a¥ 2-4> AuRA T-%9 MEAI2E 57 (Robin R. Murphy, 2000)
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AqBA 28" F A YA (planner) A B A 2813} X = A &2} (cartographer)
MBA RS ARbARl 2R Algs dadgnh At A AFA =
S WAy dojmd A& F
S v o® A #gk A E(map)E Al

A
oR @A AR AVE AN PE
5

Fohn AAE olF )
s A4l REl(motor) ABAZLTe] AEETh AA ABRA L
3} ) S, ol 712 #

7)vk(perceptual schema)®t = E] 2 7]vk(motor schema)?] 34 E
71 AI(FSM : finite state machine)® ZZ3}& RE ~7|n} #YAE &
A
(e}

B Amel ARE FHY 5 Ak o] F AHAS

BiES
HEAlSE 9= 9l o Q3o A Al o] (homeostasic control) A X

1
Azge] o FAE BES FATL GAA Ao AR A sg
1

of Wio HES FUste Ao ofd uli2 g = Qs A4l &+
of ol& o]Fojzit}. o]= X Eld I=(potential fields)= X dEH T2
Zd 3 A2 & o3 o]E9 W

NE oz 7tdstA ALkE tHRobin
R. Murphy, 2000). AuRA+ 5HAQ Fx2 RE37 &o]sta Wy ol
791 g o]E& A&str|d AEett) sHAR 7 v &olu FE I

gol Bgsith BHe 2t
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4. T-R =21 ¥ (Teleo-Reactive Programs)

kA AF3 FEREY UE AHoRE I E oES HE o FE Nillsson©|
Aetst T-R Z2a3WS FA (N, Nilsson, 1994). T-R Z=Z 13 0] A
T-R A" 2= (Teleo-Reactive Sequences)= U9 T %o uwlgl Aol
x5k WHE deth T-R AldAas 2o wHyled #5542 22
2} *d (conventional programming)ol A &3] A}&3F= A4 7F 2 (production
rule) 2] K —aq % BE3 =1-3-5 7 (condition-action rules)< 7]

WO SAR itel =Fol7} 9l

K1 — a]

Ko — a»

K, — q

Km - aITl
T-R AAsE 0 2903070 AW SAehs ofdza A3 e
W 2957 AAE BAE gach 5 4ol 4% £ AgHE o
g2 FuA A6 AEe FAL GG Re B AwH Zz
ao A= g AlFxe]l wEetH 1 sk ¥ (return)E wj7bA|
AgEE wde] T-R ZagddAs 3548 558 Agzde] 44

7
=
>,
o)
[>
=2
o
N
A
i
rlo
r
oy o
)
ro
I
fu
I
&
of
2
>
o
r
M
4o 4

priority)

JI[O{1
>~
=
ro
=
ok
lo
.{
_>L
Ll
\I
P
r{r
o
1o
&
E

9} 8 A1 2= (high-level sequence)?]
zxi0] ‘ﬂé@}‘ﬁ a9l el Al 2~ (low-level sequence)?] ZHAEL FAH
o

AR sl Ah s o] WEET] %M—t— gelela A

7h kA gt WAL glojorstr® 94 ﬁ%— 7 ZR A
d st <3y 2-5>% T-R AAAE drjszges gdd A9
Bl AREAZE Aed 24 K7F alA ARAE Zeud K o2 BAY
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T glon ojet fEdte BT ¢, 2082 FAT F 3

sensors condition-
and computing
model circuits

%] g &

>[ k3 A asz

»

PN
é
}
>
o
3

<19 2-5> 3 2% o)A T-R AP~ +&
(N. Nilsson, 1994)

wepd At 209 4EFSE 4 FIAA AF 02 st

o Ades FHsks dE SolE Y v 2o

see_resource — collect_resource
on_trail — follow_trail

T — wander

HA9H el =7 see_resource’t WHE3SFH  collect_resourceE ) 5f
stedel 21-3%F B FAEY see_resource’} WA ko
on_trail Z&710] &34 ®t}. see_resource — collect_resource T2 ol A
of| 71 %] & AFsto] WAIE M on_trail — follow_trail 7F2 o2 oA 4=
Uk o= w¢ A Aol Fhg Al 3,
T YA oy 2o FHeol Hag EFS AdFE TS e FA

ath(S. Coffey & K. L. Clark, 2006).
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rx 2 T ReaMe2d A®H,g
N do 5 N o 1 R o Y o
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_ o~ ] S
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T Mo e o do X i - 2o W
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N A S op O om W
A]r:.L‘loﬁo,ur E,lmv_.z;om . ﬂ&._ﬂﬂﬁ
AT_ o U# T2y = 0 .QI ~ = oy =
POT omomk DK N T on oW
TR AW T oo XA o K| B
R S O i P TR T
A o oo o 9 = 7w K o= o
Zxﬂ‘ﬂlﬁl‘a?ﬁrmvﬂ dﬂm_uL.O)A — ;OLO\A;O
_JZIE E.Ebti Rﬂ‘_ﬁr.ﬂlmﬂﬂ qum
i R L T S I
RN M - A
&y M ow X K = AR :
ﬁﬂk*,o%ﬂﬂﬁm.muwgo?v%/ngdlwg
oW B W o N o oM " o T S
ﬂﬂuuug]moﬂwoﬂaﬂm_ﬂy%%%%ﬂ%
Ma%ﬂuowwmmi%mxum_g?%%ﬁ@%
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A
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o
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oo
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H
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il
N

[y
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X
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1l

R

+

ol

ilin
4|z
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o3

el
T
o

mo

AFEAF 22

T

2 g o)tk NXT-G=

Ay

# i NXT-G (LEGO NXT-QG)

NXT-G= Alo]7]9F 9
NXT(Mind storm NXT)”<]

1.

el

oA, AHEAAEA, e A

NE
~K
el
o
o7
o]

M

i

atm 9 L (LEGO)

Ho

AEH <29 2-6>37 0]

ATHSTEM centric, 2012 ; NXT

o~
T

o
- =

A7

=

=

XCJ)E

TFH
Programs, 2007).

o]

=
o

il

AgstH E=AM =

713, 2009).

¢}

B
=5

whel

ofol 2 7]

GUI(Graphic User Interface)

oHE

AR

e gxA01g Bl

o

o]

B

—_
o

gl

ol

gl

A&

NXT-Gell A
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<1y 2-7>3 7}

1
T

ARom 1 FHE

ok

¢

—

2

5

el

AP
-

ofolEutow A}§A7}

al

A ole] 7H4

S

S,

i<

iAol 7bs

S

9/]

20
1=

M

A%

-

T

]_

S

Sk 7] (branch)

3} 2ol &4

e

< 2-6> NXT-G2| GUI(Graphic User Interface)
=}

==

ol

i
=]

el A

A

atoq

S

A}

& 1% (procedure program) 2]

o

=]

<a¥ 2-7> NXT-GY

O EREC

F9e AFE Ao 9

|

R4
3L

ol
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2. 93 & E(Pico Blocks)

ym E2S w§8 23< 93 A8 A(Pico Cricket)S Z & 1273}
71918k ol 2r Zragrge] dgE wrgstel AA¥ EPL(Educat

ional Programming Language)e]t}. 33 A A& Paperte] TAF24
s deks viwtez MIT viHof it 2 a(LEGO), &< A A
¥ Y (Playful Invention Company)® #% ATZ¥=E 20060 ZA] 5

om HAtel A, Fo], AMLE &FS &t e FAEC AEHE

Arlsts B8 B Zzoadgel desh 22 A9F gw@ 5+ A
> =
-

<% 2-8> Pico Blocks?] GUI

2]
VPL3} FAMEE Al2b4 @4 WEols 7Iwtew s 3y Z=aed

i
o,
N
=
v
K
b
o
o 2
oH
Lo
N
Y
Mo
N,
o
e
=)
iy
rlo
ot
il
2
2
Sl
L
o,
i
>
>
D



A Qe Aozt HAuolol A ALgH ol hetet.

B
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™
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o] %4
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2 vehjel HE 2
A s ol

il
fretat
il

1

5|
pud

P &2 A2

7141

B

-o
o =

|

7

2o

al

1m0

IO 2

=
=

A wol

B/

Jura
o

o)

#o] 9 A gle]

0 =

1
T

B

iyt
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HL
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<Z1% 2-9> Pico Blocks2]
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3. 2Ro=E 275 Y 2 (Roboid Studio)

ZHolE AFUeE 2ZHWolA(ROBOMATION)O A #] 2] 74 A 5 2}A]
2 whEojxl B2E AE /i FHFoE AN-Fgo]d E(thin-client) 2]
2 Lt} ZRolE ARTeE AA HHET}

.1

4
g ggoz st Tz ANEH ARLE GHOR = ATUE

EHolE ARUQE o]F Y A(eclipse) 351 7|Wto g wEo(x] gl

HEE 7|Ntom 467 wio] o]F ¥y QIEFoAE e
H(Roboid Studio, 2010). 2= A &7]s <19 2-10>7 22 E}
At 2A oHEdA TEH 22X 2l oy FHAAE F7]5 31
ZAZH(motion-clip)S A= AAF <29 2-11>37 £ "= F
394 (composer)oll 4 EAZHO A3 555 Aot AFS £

(Roboid Studio, 2010).

2l

& music,mc 53 ="l
% 20 msec ] ' 100 ' 200 ' 300 ' 400 ' 56
@ Pelican
& Speaker [
@ Lip [ [l I [ [ [l
2 ‘Voice
& Eve Position 1 [ 1
& Eve Tum
@ Right Wing [ [ L i [l [l [l
@ Left Wing LI I IR 1 I I I I
€ Dual Led il 1 11
< >
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# ars.mcc 23 )
[ Select
j;:::‘;zxpﬂn ﬁ »I’intru I ,_l@,] |
& Wait clip
—+ Jain Pelican.LeftBtnDown==1 =
I Fark Pelican, RightBtnDown==1
Merge = s
i
& Counter .
i@ Dice ®
<7 Trigger
<»Branch
55 Connection
<Y 2-11> EHol= ~RF U2 9] 7324 (Composer)
olelo] <¥ 2-12>¢} #o] vt HUt Vles AFdrh 2E FA 9
FHE G 7 e dlolH-HF4d o] A (data-visualizer) 7]s& Al¥
sho] ALSATE 23] WA AHE BAY F A AYoR FHxE T
3l B A= dEdolH(emulator)E AlEste] 2Eo] glojk Fdlx
2 AE 5 ok W o] 2P e nE TR w2y] o
AR} Aga e Wit Bo Bee 28 mde St 1
g ER o] 22X o] AlgE= AFol FE AHEHE v

|| Data Visualizer 52

Fioboid Devices |
= [ § Pelican
[ P Buffers B

[ P Rightwing &
Ooe Leﬂng 7

H-[] # Dualled 43,0

] # EyePosition [1] 1

] # EveTurn [0] O

H-[] # Speaker (3600 -3413, 2701, -1989, -1277, ...
#-[] £ Microphone (160) -387, -583, -509, 217, ..,
[] # HitRightiing [12]

[ £ HitLeftwing [21]

[ # Hitgill [22]

[ # HitTable [23]

#-[] ¥ Cursor 873, 460

[ £ LeftBinDown [1]

[ £ MiddleBtnDown [0]

[] £ RightBtnDown [0

[ # LeftBtnUp [1]

] £ MiddleBtnUp [0]

[ # RightBtnlp [0

] # Scrolllp [0]

0 £ ScrollDown [0]

E

<" 2-12> ZHRo|E AR Q9 dolE-H]F

23 -

7 Adobe Flash Player 9
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(=Y
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4. 28 Z2 2 (RoboPlus)

2RI FUHY 2 EF4 A 2REZ=(ROBOTIS)HNA 7
W BHoR RHEZAA ALE ngE 2E

B At 2RIHAE HFEHAY
(c-language)®t &FAFS =R HHE AMEStY 2RSS TR}
‘B 2~ (Task)'e} 28] AlA D F5HFAE A= ‘vly A (Manager)’,
th=o] g ol o] E (actuators) & §713tste] =R o] mAS WSk A
ol tJEl (Motion Editor) 2 Atk Bl2==E Alo]7] Fdlolol 7pdmal
(virtual machine)& ©]213}lo] IL(intermediate language)S T+353t= W2

o2 &38| el g4 o] EtH(Robotis, 2010).

e 28 dE TR

£

i

Bzl ER WEole AlgAe] ZRadW oY e Hx=
<TH 2-13>3 Zo] HiFEAdolet v FAR THAAR A H ] 3
Hgh 23 o Ei:ﬂ} o] 7bEatth AT ZHAIL AHEETdE B
Bolel sk i e FA g dulzt HojdA] ol AEag

H]
= 71A°F /‘}%‘31 7bestth Hlaas R wE AlAsts 7lee Alwst

w4l W@ U Ve A ged

)

oYE BE@ =21 =70 =220

.]uﬂa & G n‘lsiwwcrwm - | S == comao

receiveData = 0
o oroF (DM S CIOIE =2t | == 1)
3

{
5 receiveData =S 4 {0 E
H } AL £7HE TRFHL rﬂ
28 OtoF (receiveData == 2 ) S O
. ‘o e =
i EFOIOY | = 1.280= © zaem — =
i =AU (@EFIDY | > 0. S e
x e Bl 207
bE @HA 2 Azt | =dz(]
i WPHA S - 220013
0
& @ PORTLIT | = CCW:B00
) ® PORTI2] | = CCW:800
! @EH0IH | = 0.256%

S

<a¥ 2-13> 2RZ# 20 ¥z GUI
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oo

sz nlem= e

|Cosmeciion Compists Corashe Famuars Ve ;3 bl

<a¥ 2-14> 2RE# 9] wiyA

<29 2-15> 2R Ze20] RAdTH
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5 HIAEZE 2R Z2a99 49 AH AALA

SbA ¥ da NXT-G¢ 93 E52 2EA7F wE AR el A}
EHE F5T 5 A=E WHoo ¥ HAagsa 5 WHols 2
gote WwAow xZragd dHde)2E ATste] Hrp H@Al A
Zzagdol 7hs Ak ARt shute] FAE T AofEtr|SlEA =
Al dtuel 5 Y-S Abgoksly] wiied thre] REE ARgstE alE
2EE Al AgetA ¢k = o b o] stEdovt dgow

ZRafPE F 3o Tggdo] "ol
2

g ge WA N5 ATl thiel HHE A

Zzad S AYSAAY 2HA 2x27 AHEHE F531]

I
=
2 i
f
e
Lo

7} el WHE AHgsE 1FER

A7 Baste,

[ 2-1] R AE7FE 28 22099 374 ¥
7t 7%
e | FAEAS | e =
oz | @ = LA CE o & ENL!
] g ot H uj A # o] H L
NXT-G A s} 8} X X X X
G EE G % 0 X 0 0
RoboPlus SEES 5 A o) ) 0 X
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A 37 A" AA

A 1A AA AED FA

>,
("
i
N
Ry
ok
]
offl
flo
VAN
N
o
w
iR
\V4
)
U
o,
>
>,
oo
)

&Y WEE 2Rl

b PCOIAN A#HE BRANRE L B8
7]

PC Part Robot Part

{ '
Integrated Development

. T e A
Environment Physical Robot
-~ N
Edltor Input Qutput
device device
\_ >y

Lol Robot Controller

Virtual Machine
/Interpreter

File Manager Robot Device
I/0

R = J |____Memory |

L I J Communication device

\_+_/

AN
N
o
N
v,
N
i\
1o,
=]
O
o
fru
"
>
[
%

meba] B omE A ZE A)7|e] dEAS 2o MBALS T
3 opebt ek G ZRadg FASL HAED F IdEs 2E )

g BEFHIA Brh 2HE SU)E W& E 2R Aolsle] v 45T



(

T GAHZACPU)E %

a 2RO FHAES dr)d AFd AA
H Holxuk 2R HEL V]

o]
B A=HAAE Aofstrlol= st=do] <l
}

¢

L or
>
[»
o

ol ~s zhEa gl v e 7]17)17F 259 Alo]7] 9%
= BA HW 2R A=A AHHlAE S /0 = 9T
& 71717k diAlsoket=l oluf o] S T]Ee] R Alor]e] 27
WMoY 2E RES 20 AS3 & Atk ol <1y 3-2>3 2ol
EAY 5 Ak 71Ee 23 AolrI7t o AFL wrlel AEHoR Y
Fo gAGuE B 5 QAT QeI FHT F7hAe A WGl
Mol 2R TAUokHE A UFE wels R W T Huol
A7, )T Agke Al adle] 54 sl=glole] SaEA ehn s
H AEES ek F8atE wgom A AE 71 AZE o
EHYS BT 5 AP AR o] MeEEoe v 5
itk
Smart Device Part Robot Part
s 2 Va ~
Integrated Development Expanded Robot
Environment - =
- S Smart Device Physical Robot
e Monitor o) Input Output Input Output
_ MLt device devi devi devi
device evice evice levice
() \. J
User’s Project -
Smart Device 0S Robot Controller
e ;
: 1/0 1/0
R
: [ J
/Load Internal Communication device
' N\ IIO
File Manager Virtual Robot
(Robot’s Brain)
L‘ * “ Memory ] )

<Y 3-2> B =50 wsg 23 AxdH
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A 23 AZEY S o17dH

Ao AZESOl= APH = A wet AnE 77 g E
(smart device part)®} Z3 3} E(robot part)® U0 <18 3-3>¢70]
AARY. 2mE 77 gtEs ZrIqy AREA B F o] = (Pro
gramming User Interface)®} 7Hd =X (Virtual Robot), 3 viy A (File
Manager)®= T4 gtk AREAFS] AR ol whe} vhgdt WP o] dojd
T AL AREAReke] A A FEAEo] dojups JAdS ZrIaHY AL
|2 A Ho]am FiEste] AASA AFRALY] ZRAEES sfAsta 4
A 253} s7)5tE H9ete d9S PFREOR FEste] AAH ®
g AREAZE A A RS SR old e FHE wed 5 9l
=5 gdujyAES AARH.

HA 2oy ARgAE JIEFe]2=E oltE Ul(Editor UDSF RUE
UI(Monitor UlI), Zdo]o] Ul(Player UD& F+A ¥ oty Ul A&}
7V Z2ad9e 71 ZZ(primitive condition), 3% 27 (composite
condition), #-&(behavior) = o] AHE = == A A}
|7 ZRAEES dAHoR AAT ¢ J=F Frotl T2 F
Aol folstes A Yottt RYH Ul AlA 2UYE(Sensor Monitor), %=
712 Y ¥ (Condition Monitor), =] =Y ¥ (Device Monitor), = # (Logger)
B oA 2R eAFe e HHAS AREATE AR ow APT
T UAES AL AMRYE S 2ARYE, FAEYUEHE Z2OS
Afstes ol v Z#d(frame)rttt 7 EEH 57|31 o] AREAL

Ao Zad A R 21 AE AR, 2R YEHAR
& Alggn. v 2AE Zradlo] AgEE Fovk AEetn =i
Wl BE ¥8S 24 (ogging)dte 9&S sttt FHolo] Ule A&
F7teted AREE F e 7Y AA T s

HAXE 2gact 22 A8 E
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94 283 5788 Fshs da9 AeAt 14
= le=]
&)

2ntE 7]7] OS¢ SAlgty, 2l =g Ak Ads gGdste
22 7 ¥d E(Logic Component)t %71 7 A}AHCondition Checker)2} 33
5 28 7](Behavior Runner)2 A% o] ARgA7F 243 2 13le u
g PR E S Aojsth 271 AARE 271 AAF F7)8kEE sensorl > 30

& 271 ZYH
AE9 =g dit

duHow APAct B 27

Ol‘ﬂ it
1t
O(;){:,I'
N
=
i
s
O(;){:,I'
offt
o
Q)
j}
&
Q.
)
—+
o

2E JEE ZE Aoy o]a® =X X I/O(Robot device I/0)<}
25 AFYA e (Robot Communicator)2 FAE &4 ol 2 A|F
A Aete 22 AZEYAE T3 A FEE 5 Uk 2E 9
EE gEstA 2ntE 77l A stgd WEs st 98y 25 4
M2 FHA5T ARE ~utE 77 AT 9TS s ol# s A
A 2E A2 /Oe 2E AAE A5 7k dHolH (raw data)E T
A= (down-sampling)ste] =3 AfFUAolHol dAF= g3 =37
AFUANHZEEH dARL HFe s ste] AFo ol ddats o

g wFeH, AAR svhE s7se] FAL YRR U AX@

AFYAolA A E W E(Communication Component)2} =i 7 {1 Ao E
Abol o] o] ol A(external connection)S F3& o] Fo Xt oju R A
AL 2 steo]ol A A st FAM R mep ok Uns A8
F o, gREe usE ZEE JRE AEES 93 EFEA A
5 AYstE R o]& AF&stE Ao] A ettt



= F7te= Adstr] flaiA 2ntE
a < <29 3-4>¢F o] &4 Z X (physical robot)e] H-
FAE gtk TTSY 54202, 1w AA 5 2oA &84 F
= = T 2utE 7719 OSE Edf Ao
T g}u}_ 2utE 7]71¢] g7 e s AoE wox 2ES Ao ue}
EUE oA o] FolA AN
2 2e B e gAste=

%9,

o

rﬂd my

Smart Device Part Robot Part

DC Motor
Servo Motor
LED

Buzzer

MP3 Player
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ABSTRACT

Designing a Smart Device Based Integrated
Development & Control Environment for Supporting

Non-Expert Robot Creators

Kim, Jin Sung

Major in Information &
Communications Engineering,
Dept. of Information &
Communications Engineering,

Graduate School, Hansung University

In order to efficiently enhance the functionality and the
utilizability of cost-effective educational robot kits and their related
contents, this thesis suggests a smart device-based integrated
development and control environment for robots. First, in order to
empower useful and advanced functions to robots, smart devices are
employed as an expanded robot controller. Then the touchscreen can be
used as an interface unit and advanced features of smart devices, such
as voice recognition and TTS, can be available as if they were a part
of robot’s embedded functions.

In an aspect of utilizability, followings are considered: The largest
population of robot users are young children who cannot deal with
programming languages but are digital natives enjoying smart devices.

Hardware dependancy must be minimized for ease of contents sharing
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and spreading. Consequently, the following requirements on the system
can be derived: First, the programming, debugging and execution
process must be very intuitive and simple. Second, the system must
support for smart devices with different OS platforms. Third, the
system must be able to be connected with various robot products not
restricted to a specific robot controller.

To meet the requirements from above two aspects, first, this
thesis suggests an Intuitive wuser interface and an appropriate
programming method for non—-experts based on the analysis of previous
works on robot control architectures and already existing robot
programming interfaces. Next, a type of zero—client communication and
control protocol is designed so that the smart device can monitor and
control the robot in real-time. Especially, the author focuses on how to
employ various commercialized robot controllers without major
modification on their firmwares. Finally, this thesis presents the
integrated overall system architecture which enables unified operation
of the robot programming and debugging environment and the
real-time control environment together within a single application.

As cost-effective robot kits become advanced and easier to use
owing to the suggested system, it is expected that they can be a
creation tool for people who want to realize and share their creative
ideas, not to mention their usefulness as tools for educational programs

in mathematics, science and technology.

[keywords] Educational Robots, Smart Robots, Smart Devices,
Reactive  Robots, Educational Programming Language, Visual
Programming Language, Behavior-Based Robotics, Teleo—Reactive

Sequences, Robot Integrated Development & Control Environment
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