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ABSTRACT

Network-based intelligent robot is connected with network system, provides interactions with humans, and carries out its own roles on
ubiquitous computing environments. URC (Ubiquitous Robot Companion) robot has been proposed to develop network-based robot by
applying distributed computing techniques. On URC robot, it is possible to save the computing power of robot client by environments, has
been proposed to develop robot software using service-oriented architecture on server-client computing environments. The SOMAR client
robot consists of two layers - device service layer and robot service layer. The device service controls physical devices, and the robot
service abstracts robot's services, which are newly defined and generated by combining many device services. RSEL (Robot Service
Executing Language) is defined in this paper to represent relations and connections between device services and robot services. A RESL
document, including robot services by combining several device services, is translated to a programming language for robot client system
using RSEL translator, then the translated source program is compiled and uploaded to robot client system with RPC (Remote Procedure
Call) command. A SOMAR client system is easy to be applied to embedded systems of host/target architecture. Moreover it is possible to
produce a light-weight URC client robot by reducing workload of RSEL processing engine.

Keywords : Ubiquitous, Network-based Intelligent Robot, URC, Service-oriented, Robot Client, SOMAR
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dulo] 28 Bfeha Qi 2Re QTAN uh tujolx
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SOMAR 2% Zzo|JES Mul2 AFE (2¥ 494
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4, RSEL (Robot Service Execution Language)

RSELS 2% Mulazte] AL FHshs dojolth
SOMAR 2% Z#|JEE T tulo]2 AMujxgt 2
¥ 88 AMulze Afez 28 Nu|28 J4gd E F
e dulolx~ MujAgl 28 S8 Mulx9 AL wd
3= RSELel #3] =% (19 6)2 Ast= RSELY
27| uelt},

RSELY %8 dHEL o4l /A2 FAEHY gl 72+ I
e Y& og3 2o “import” deHEE M| 29
QEjH o] 29 E}QlE A& “classlib” YEHEE Mu|2
of ALgE 3 gl golBeje g F7heth. Ed “parameter”
de]EE &g AMulxe A= Yehla, “variables"&
&3 Aul 2ol ALEEE Wl 8] “process’E &
3 Aul 29 528 ouldin] “assign”S T W @} T
S OF1 “invoke” HEES E3 e HulAE 553
o ppA o 2 “return” AREE T Au|27}t wHEEe
e ougrl B ForME RSEL XM E Hol7] 943 e
g Au|2 A dAE B (29 TS B FoA Kol
A Alz”le 2R Mulx F2E B Aok
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Hl2 F3] e 2EE 98 Au|2rt A4S dg 9=
0]%A)7]%= t]ulo]~ Mu]ze|r}. 18]3 putdown Devices
3122 Ual¥t AMYl2olth moveDevice: T tiulolX §
43 sfte] dute]2E Aojshs Hufe]2 =gt E 14
#t}. CoordiatesAnalyzerX$} Coordiates AnalyzerY= 2%
A HEE o|8ste] 2o FA AN EF HAA
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A HATE olFste tulols Edlo|Holt} (Y
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AL ougg. =3 gulolaE AA FAE FFHANE
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inputVariable="coordinates.x" outpulVariable="x"

<nvoke layer="deviceApp" operation="CoordinatesAnalyzerY"
IinputVariable="coordinates.y" outputVariable="y" />

<assign>
«<irom variable="x" /><to variable="movePoint.x" />
</assign>

<assign>
«<from variable="y" /><to variable="movePoinLy" />
</assign>
<invoke layer="device" operation="move" inputVariable="movePoint" />

S —
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(38 9) 28 MH|AE 7|8 RSEL

(29 9= dule]x Mu|xe] Agor FHY 2B A
Zo|n] RSELZ 23 2R Muj2& tulo]x Mujad 5
d3tA e Al2d ojZ WigEa URC AMHdA €4 &
% 7Fs3=% R-0SGi (Remoting-Open Service Gateway
Initiative)[14]& °]8-3te Mu|22 F2du). tulo]A Aujx
9 28 Mul2E FY% RSEL Byoz 43y wigr|e
T3 W@ 2R Zelo|AE AAdlA AFHch

5. A2H F=

SOMAR EZo|AE AAg Mulx AFE FHe=
RSEL BAME Azlste] Zeo]dE A AjloA ALgshs o
o|2 W#F I FTHO|AE AN2dd dREdHe LB
EX ZYIUE "EHY @Hez FEHO Y
SOMAR 2% E#°|JE v|Edo 78 2dL R-0SGE
o] g% A #74E A<teh R-0SGiE 0SGil15] 7]4te
AL Eslel #7elt. (27 10)& SOMAR Eo|dE
ALgY A F2E BU
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2ajes W@y FAdYste R-0SGiol 2=dn §
%0t RSEL2JAVAE RSEL #4& g3o2 JAVA =2
aWE Yo 3l WB7|e|th. RSEL2JAVA ¥@r|&
XML ¥9o2 24¥ RSEL £4& 343l JAVA =2
O 42 F=E AT (2F 11)€ RSEL2JAVA #3d
gae|Folth

(¥ 11)9] RSEL2JAVA ¥i2FL LT Eg 0] 29l
dHE F Visitor WE[16]& A&t Uk olg} 7ol
JAVA Z2a3& A3t e nx A #3d A
3t 2R Felo|dEq| RSEL ddlZo] WasiA| Yo} 28
STYO|AE AN2dE AFY F A: FHEE 7MY A
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Robot Service
oth-soten i Robot Service Robot Service
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Development | : km'__ , Service
i L Manager
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JAVA Compiler) | :
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EE—— Reposiory e r——
Development Environment SOMAR Robot Ciient Middieware
o
S S
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public class RSELZJAVA extends Visitor |
N OEIR 2AM AESHE BFIX|
i B 220042 B4 22
I ERR 2A00M Y4 @Y 22
Hashtable<String. SOMARType> symbolTable = new Hashtable <String, SOMARType> ();
public void visit (RSELElement node] |
N HREAHOIA BY
forint i = i < nodechildNodessize); i++)

e el AR At |

public void visit (importElement nade) |
importString =+ node.geUAVACode(.
/f location &2 DIYE EMS0 HIXE YYD 2R W)
public void visit (VariableElement node) |
fi$2 Y2AHET} vanables)
2R B we By l
else if{F2 W2NE7} parameter]
2Rk 2% 44
public void visit (ProcessElement node)
for(int | = 0 1 < nodechidNodes.sizel; 1++)
node.chiidNodes elementAt )
public void visit (AssignElement node) |
HfsymbolTable§ HE8i0] W42 E1Y H2Y
s UEE WY JAVA 22 )
public void visit (lnvokeElement node) (
fayer & Ul MYSE Mul2 qB2ofM M2 S@8He 22 BAC )
public void visit (ReturnElement node){
HMu|A gl # 22 BE )

(2! 11) RSEL2AVA ¥12|&
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o 2R Zo|AEE FFESof/AZEN AR BFIA

; {
! RobotService {! Robot Service i Robot Service
: Proxy Class Proxy Class i Proxy Class o8
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remnma s gemesene R e—
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Network
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k e — ——
( 1 Robot Service
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Robot Service Robot Service Robot Service
(JAVA Class) (JAVA Class) WAvAcass) B R0
\ T ? h y
| o
g ' Ty ' o Y
Device Service Device Service Device Service
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