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RUPI JiY &% &9]

RUPI is an open standards for network based robots (URC)
Oget =X SAS0| M2} HS010 Tt =2 MUIAE 8E = ATST A=
HERA3 JItt 22 (URCISl H= &AEE HIS0l= Mt 4 X SAHS
o 22X /W EEHUEO| ¥228hy
o Ot S 2 FHIIQ0] 422Ed
© 0|5 ST 32 HEY

Implementation

’ o
URC Field Test Services in
households and public places

Strategies
for URC

Development

URC Infra System and
URC Core Components

" Standardization

Standards Specifications
and Open S/W Platform
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Backend Server
Sensor Home (Authentication,
Robot/User management, Billing...)

Network Appliances

URS Server

/ Robot Applications

Standard Interface

System Application
Component Component

Robot Middleware for RUPI

/
]
N

Extem
Contents Server

Interface

RUPI Server Applications

Standard Interface

("oIqIM ‘I4IM)
dV SsololIM

Voice Image _  _ Navigation

yiomawe. 4
uolesuNWILwo)
Idnd

yiomawel 4
uolesunwwio)
IdNd

[

Native Robot S/W
0/S

K Hardware /@y lii ﬁn Server Platform /
URC Robot

URC Server

RUPI Server Middleware
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HRI Components
SAM (Service Agent Manager) Navigation Components

CAMUS
Context-Aware Middleware for URC Systems

Backend Server
Sensor Home (Authentjcation,
Network Appliances Robot/User management, Billing...)

I URS Server \

I N\
Planet = Ext }
\ Contents Server xterna
"\

obot Applications! Interface

andard Interfa RUPI Server Applicati
Application
l Standard Interface

>

oice Image / _ Navigatip
Native Robot S/W

o RUPI Server Middleware
0/S

Hardware - > Server Platform
1 P /

Q

yiomawe. 4
olealunwiLl
Idnd

yiomawel 4
Luoneslunwiio)
IdNd

URC Robot o URC Server

CRIF, RSCA, Message Broker...
RT Middleware
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considerations

@ y

4 ' RUPI= ol 21 O MBESE AT S4AAHE
o o=z Bif}. °
O EX0oSU 2A0{0ll S=TI0AME HEICL
O QuEOl ATE BAE 0IUZ AWITS AAED 20| AHE
Oz XIH0| Mgt X0 2+A0l thet 1H It EL0ot0
UHARZ S8, 4 S A2 HIOIHS M5 gillMe = MHalob| #A
ot g4totQ] L0
O NN 2R W S HIE 2 AIZI0| AMS MY & U0I0}
OtCl.

Ul A SN [M SAUE A0 HE0 S SHEO St

CHA It a4 1010k Bt

m « & J|=: DCOM, CORBA, RMI, XML Web Services

m
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Server
Object
A
Y
Stub/Skeleton : Stubs | Skeletons
Layer ;____[_P_r_o_xy_opjt_egp____ | (Service Provider)
Operation Adapter
Operation Handler
ASYRCHrONOUS. Operation Access Mediator
aoeration Listener | Access Controller || Lock Manager |
Layer | Scheduler |
| Stream Pump |
y N
............................................ O P
Remote Request Sender | |Request Receiver Request Receiver || Reguest Send
ﬁe{ g; 6’3/;5'3 (Serialization) (Deserialization) [D%serializationl [S?erializaggn?r
TCP/IP
Ir. 7’37%,7,0’ t Transport Protocol
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HIOIE] 2133 (1/4)

2} 5.3 o134 (Backus—Naur Form)
boolean | <boolean> ::= 0x01 | 0x02 # (True | False)
byte <byte> ::= b8 # &bit
short <short> = bl6 b8 # 16bit, big—endian
int <int> ::= b32 b24 bl6 b8 # 32bit, big—endian
long <long> ::= b64 b56 ... b8 # 64bit, big—endian
float <float> ::=b32 b24 bl6 b8 # IEEE floating number
double <double> ::= b64 bb6 ... b& # IEEE floating number
string <string> = <int:length> b*length #UTF-8 encoded
binary <binary> ::= <int:length> b*length #WZbyted (BLOB)
array <array> ::= <int:length><typed:element>*length
farray <farray> ::= <int! length > <data:elementi>*length #final array
list <list> ::= <int:length> <typed:element>*length
map <map> = <int:n> (Ktyped:key> <typed:value>) *n
enum <int:ordinal> #4Y< ordinal &% <int>¥2A o2 JA3Y
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HIOI&] 2133 (2/4)

2} 5 3] o139 (Backus—Naur Form)
<type> ::= <byte:type_code> # 7] B}
| (0x15 <string:type_name>) # &7 Y
type | ((0xOD|]0xOE) <type:elm_type>) # array
| (Ox1A <string:enum_type_name>) # enum
| (0x1C <throwable>) # throwable
| 0x00 # null o
Qvaluedr..=<i1nt-1ield_length->(Ktyped-1ield; > )*tield_length # Ar-&AF 78 =
valued N A
Ctivraliied> =017 Lotrinag i
<remote, .= Kstring-nost>”’ . -pa G454
remote reference
<tremote> =018 <stringremotetype> <remote>
throwabl | <throwable> ::= <str1ng exception_name> <string:details> # <] 2|
e <tthrowable> ::= Ox1C<throwable>
appdef <appdef> :i= any

<tappdef> ::=0x1B <string:encoding—tag><appdef>
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HIOIE] 2133 (3/4)

« InputStream

— SAIXE Z0IM planet.connection.RemotelnputStream 24| MA 2,
1210 X E ME

alsS
<instream> ::= <string:host> #callee 5 SAE 2
<int:port> # callee = port

<string[:path> # A4 =l RemotelnputStream servant2| path
<string:type> # planet.connection.RemotelnputStream

— FMIHL E0ME 8EE 4H19] ‘getBytes’ HIAEE =010 2 A
3719] binary 4IOIHE JIH S

package planet.connection;

public interface RemotelnputStream {
ByteBuffer getBytes(int size) throws IOException;
void close() throws IOException;

}
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HIOIe] 2133 (4/4)

HISJ| A& (Asynchronous Operation) A2l

_ H
_ H
_ H

|1SJ] A =HSH ZUHTS
|1S71 A&k JIoi
IS A& Bs

@Planetinterface
public interface TextToSpeech {

}

public AsyncOperation speak(String text, String speaker);
public void cancelAll();

public String[] getAvailableSpeakers();

TextToSpeech tts = ...;

AsyncOperation aop = tts.speak(“2t S5t Ml 27, “OI &1™);
aop.waitForCompleted();

aop = tts.speak(“E OHIGHAIR”, “OF&);
Thread.sleep(1000);
aop.cancel(true);

ETIRI



HIAIXI 2133 (1/5)

o MIAIXI A2
- GAQL A (connect)
— MIAIX] 0l (header)
— Bt = (call)
— dillat M2 (reply)
— Error ME (error]
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HIAIX] 213'S (2/9])

- connect

- AW o

2 oA QAT HE XME0l= HIAIXIZ A{, Bt Planet
ServerJt CIE I

o=
Planet ServerQt J&ES WJ| /o MS0l= HIAIXI

_(I)_I
X 0l= Planet ServerQ| IP =4
X 0l= Planet Server9 ZXE H

— host: &
- K—]
— R —]

— port: A

FO kO

@

<connect> ::= <string:host> <int:port>

ETIRI



HIAIX] 213'S (3/9]

« header
- 2= HAIXI 20l = ld 35
— magic: Planet HIAIX] &S HAI
— request_id: Q& AEHXL (OH call HIAIXIOICH 2X SJH
— length: HIAIXI Z0] (0l =&
— code: HIAIXI 3%

- 100: call

« 101:reply

« 102: error

 103: notify

<header> ::= <int:magic> /l magic number(970208)

<int:request_id> I 2E A|EX}
<int:length> /I AKX 2o
<byte:code> /1 AKX EF

ETIRI



HIAIX] 213'S (4/9)

- call
— K™= A Ay HAE S0 Aol METI= HIAIX]
<call> ::= <header> /I HAK] 5 H
<string[]:path> /1 T2} servant2| path
<type:declaring_type> | & M 2&E=7}F &5k ERY
<string:method_name> I 2& 0= 0|8
<int:arg_count> Il & X} 7=
<typed:arg>*arg_count I & QX et
« reply

— call HIAIXI 301 2loi =& =

ailE 8s

o)1 #iSt HIAIX]

<reply> ::= <header>

<type:declared_result_type>
<typed:result>

/I I AIX] 5 T
/[l M 2==0f i & ghet B

/| A A 2EsE ZF
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HIAIX] 2133 (5/5)

e error
- H4 39 ZiiZ 0V 2E= 32, reply Lid 2

<error> ::= <header> /I HIAIX] &
<throwable:exception> /102 24|

« notify
— o1gge <calbit s
- QA Z reply& WIIOHI 2

<notify> ::= <call>

ETIRI



HIAIX] 213Y - Heartbeat

Heatbeat

— <notify> HIAIX] O] 2

<notify> ::=<header>

<string[]:path>
<type:declaring_type>
<string:method_name>
<int:arg_count>
<typed:arg>*arg_count

Il HIAIX] 5|
Il “planet”

I/l “planet.RemotePlanet”

Il “ping”
/11
/| <remote>

<notify> ::= <header>

<string[]:path>
<type:declaring_type>
<string:method_name>
<int:arg_count>
<typed:arg>*arg_count

I A X] 5|
/Il “planet”

/Il “planet.RemotePlanet”

// Hpongﬂ
/10
/I null
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PLANET v.1.0

o ot o1 XIA - Java, C/C++
C2st 2AMHIAN X1 : Win32, Unix/Linux(Embedded Linux)

At

| |, TCP (Socket) 18] 22/ 2t 22 A SMJIs

* Binary message encoding 24{0jl I} Light-weight protocol
O X0l HIsI| Lt (Asynchronous Operation) XIA

© A4t Queuing 7ls HIZ

- =8t Local Transparency XI¥

«» CORBA 80% LHRl =~Z2| RTT (Round Trip Time)

[ ' o 2 (122 URC 22 X

SSHTHOILIZE, ’gi_?_%] =0 IOIOIEHI HUE, UEZ, 2H0I1E ), 2AE0H014,
OICH, KIST OI=/0tet S

U TTA BEJIIM 22 MIE
U IHEY 1A, FUHES 14 HIS
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Considerations
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RUPI
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..\/. . ‘ |. Application
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0s

g D/D D \_ Y.

ETIRI



Service Agent: Example

public interface SpeechSensor {
public void activate();
public void deactivate();

public void setSpeechList(SpeechList speechList);

public Interface TextToSpeech {
public AsyncOperation speak(String text,
String speaker);
public void stop(String details);
public String[] getAvailableSpeakers();

}

public interface Navigation {
public NavigationMap getNavigationMap();

public AsyncOperation navigate(PathSegment[] path);
public AsyncOperation navigateToCharger();
public void stop (String details);

public BodyPosture getPosition();

ETIRI



Standard Interface for SA

. QI:IQ
IJIOIE! Mlcronhone
A okM: TextToSpeech, TextTowave
é. SpeechSensor
A: WavePlayer, MP3Player

1 08

o\uoz 010 0|0 |]|0

=B rooxox
EI’°II

r
J

: Camera
otionSensor, Facesensor
VIPlayer (mpeg X &)

> =
gJ:HFIH

|
=
=

. 22
— &Z19l: MoveWnheel, Navigation
— [M2l: MoveHead
— HXIMA: TouchSensor
— J|Ek: RobotNativeService

PN
— RFIDSensor

O
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Service Agent Manager v.1.0

O EZ/MH 2 BE 2AHHIO0IA E5
o OhZet 0S XIA : Wind2, Unix/Linux (Embedded Linux)

O AA" XA AFY: CPU 200MHz, Memory 20Mb
(SAM/PLANET: 5.9Mb)

©» CAMUSQ} EF A|AL/EX] 219 HF G/W 9E

SAHZ Z0IAMQ Service Agent &2l
< Sensor Interpreter (22 = MA & Filtering 3 Agaregation)
v Event Publisher (22 = Event?| Server M)
v Connection Monitor (AM{H Q12| HE &l 2UEHZE X HE 541)

i
| O KT, AMEXL LG CNS S 2 HIIA0M 2% =

SSHTHUUZ, 42 X), UZZ(00IZH], MU, HEE,
01T, KIST Ol=/0let S HFE URC E2 AS

CTTA BEJ1dM 128 HIs
C HIS0 1A s

H0IE 3), ZAEO0101E,
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