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Ry bRANL—F, a—FORERELSRL, @R R Yy NEBRE V- 272 FEB L T D
%72, OMG (Object Management Group) THEHE(L Z4L TV % RolS (Robotic Interaction Service) [47]D 7
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wEntzry hU—7 EOBEHEOE Y ) — KT I Faxz—4 ) — ROBRBIEREICFESN T

2=V a I TAN Y ET I F a2z = OHMEEZIT . SANML Z/iVn5 2 LT, 77U r—
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uBlocks[49]iZ Acting Gate, Event Arrival Admission Gate, Event Departure Gate, Event Filtering Engine,
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HITHARERLHAEOBE W Ly =7 Thd., INH KV =T72FHT52 LT, fixoueRy
oD Y 7 MY = TR A AT R D X 91272 5. Robot Town <2 Intelligent space 72 & I R/L
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IRy AT AP KBLL TV DA, —E A AP BT DML E TIEEHL L TR, ORIN
TIX CAO THiliA V¥ 72— A& L TV DA, THCHEHL R ThO~=t 21 —4=< PLC
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Figure 1-3 Technical map of relation between scope and system structure




Data structure

Defined

Undefined

URC
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- Message exchange
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Figure 1-4 Technical map of relation between message exchange and data structure
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Figure 1-5 Technical map of relation between framework and data structure
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Location-2

Figure 1-6 Informative service by collaboration of heterogenious robots, appliances, and sensors
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Where 1§ 276 L 72351120 Ulo Y — B A DBSE, #EOW Z2iEH L —EXR R L, N o—
aVICBAREY —EADBRBEBESIIT AL L 9IRS,

(@) Y3 &S L7z AW 5
Who f§# : = — ¥ OREF L4 FREA ID
When {5# : = — W 38U S 7= el
Where 158 : = — A3\ 2 B HT0 HEFE
What ff# : 2=V OBXLHK, 22—V ORDENLIT2

ARy MZBELTHE, 722 201F, ala=Fr—rareRy hTHNUTEFSHIKES Y = AT v i
BEZEfEL, MR EOY 7 b7 « 2=V 22 FTHIUEEF AR T = A — 3 =2 VEAKRER
EFERALTEY, vRy MECEfHT 2HEN RS, 22T, afy M DOk 2% AW Tl
ST DL EHIT, TNHIEAEE How THIL L AWIH TRy MIBETAEHREHR Y 2L 295,
ZDAWIH OFBEFROERZLLTFIZFET. UETIHE, ZhbEREzHAW=—EX APBEOT-DDT
T v N7 — LOHEARMEEEZBRRD.

(D) AR > kD AWIH {4
Who f5# : v > h DOREA4APROEA ID
When 15 : 2Ry MR T — X ) LIZREO R
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Where 158K : @R v h 2N D ST AR
What {53 : 2R v ~OREE
How &k : v R v k2 B3 2 HEHE

23. 75y b IO r—LDEREE

a—H LRy MET 2 AWIHERICE SN TH—ERAAP L — R0 = 7 &2 L 7= NR-PF O
ARG Z Figure 2-1 12583, 2O T v b7 —a0%, (1) BT —F_X—2%, (2) =V T7TEH,F—
Foxag (=UTEEGW), Q) Bfiz=v b2 b7ed. Bfiiz=y MITVT7EH GW & — K
=7 HOBE7 e havidbdfb L, BEHMKEOERE AWIH [ZHigfb L Th— Ry =7 &= 7
GW Z##EESI TS, = U 7 EH GW I IZA SN I A= 2#HOE o HRnRy hMa—FlaRy M
B9 2 AW fE SR CEBET 2 & & b, BB SN —E R AP OEITEHEZIT 5 . 5RET — ¥ N— X3,
HZx ) 7EHGW CHEHL W2 —VFEBIe Ry hOAWFEREZENEFNL2—Y T —F -2 L n
RNy FTF—F2_X—XCEHL, afy MR —FZRt L —bvx2E/RH - G T52 LT, A%
Boler—2EHEla Ry NEOFEHRILAZ e LT 5.

ZOEHIT, =R AP BFEEINT LfE (=) 7EH GW -« FBFET — 4 X—R) ENn— Ry
T =y R AN L CHET IREETH D0, BrhenRy FOEFESE I LTHFEKIC
XIS TE, BRMMOENE 2 ENRIAD S, Fo, EALJE TIX AWIH EH 2 V72— B X AP B0
THEMEENPEBLIN, N—FU =7 IUREFE LW R —E X AP BARNEBTE 5. LK TIEL,
B PERE ORI 2R % & & BT —E 2 AP BIFE OFPHEAIZ OV T Him U 5.

Service allocation based on
scenarios available and
required functions

Area management
gateway

Users

Figure 2-1 Basic structure of network robot platform

Inconspicuous-type robot

‘»

Visible-type robot
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231 EHa=—y b+

2.3.1.1. HgEE

it =y MOKEET 1 v 7 [} % Figure 2-2 |29, =y MILUTOMEIC L > T= U 7&H

GW st o¥nlRy Malon— Ry o7 ZiESE 5.

(1) H#kfro7r barTtrRy MOV LHEEREL T —¥2%EL, Th¥heRy b
Ea—WICBT 2 AW TFHICAH L, RO U 7ER GW LT v 7' n— R 56 nhy
MBI LTITRRE (7 A RU o7/ h— e 2 FE T FARA 2 E) #—ERHTT v 7 nm
— KL, ARy FOREEHEZ U 7EH GW TT 9. 51X Web — 2 TIHEHED HTTP ®
POST 2 Vv RTCTHEELL, WEMEOREEOHFIANDZ L& L.

(2) o=y 7HH GW »bikEShin Ry MElia~y FEHEETO =~ RICERL,
BaE 70 ha L CEET DEE. nR Y MEBa~ Y M= Y 7HHE GW Oz =
A XU R 7o TlaSD. EBSES LT Web H— 1 ZAEfF D EELL Push 72 &35 2
SNDM, HTTP 237 ¥ a VORI L 5 U Y —Z AN RKE V. KFETIEZHOaR > b
DOEBREIET H720, ABLOEEL Socket i@{5 THIETHZ L& LT,

Figure 2-2 Block diagram of connection unit

2.3.1.2. FDML ZF L = 4W fF3RET R

Pl =y b U TEBGW ~7 v 7 r— FEh b AW [FROFR S5E L LT, FDML (Field Data
Markup Language) [55]i1C7%& H L7z, FDML [ TZBLEBIGCEPEBL O TVER 2 & ORIEE# 2 % — /T
BhRMNTIVET D Z & 2 HIUIZ, NTT 23BE% L7z XML (Extensible Markup Language) ~<— A D287
— X FLIN FEECTH H. FDML Otk 5] % Figure 2-3 [Z789°. 2 @ FDML (X3 A7 A & ftialk 3 % <Info>
X7, T—HDEXRET H<Definition>% 7', 7 — X fEE TR T H<Data>¥ 7 02672 5. <Info>% 7 Tl
<System>% 7' 72 E\HEER D T AT ML ENFLIR [ EE T 5. <Definition># 2 Cld<Channel>%# 7 %
MWTT =& 2 BfG L 72BN T v X% OBl T ¥ XV FLIRTRETH Y, £72, <Name>¥ 7%
<Type>% 772 E\ZFwBLT ¥ R/VATKI T2 7 v /3T 4 RFLib T& 5. <Data># 27 Cld<time># 7 |ZHf4 &
Flib U, <value>% 72 GmEET ¥ R/VICKHG LTEEZFLR T2 Z LA ARETH 5. <time># 71Tk > T
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[FRIRFICHUS SN —FE CRZ A B CE D 2 LR TH Y, When [E#EZ ST AW [HiRAFLR T
%2 T LTV A ARFSE T, Figure 2-3 12779 & 9 1Z<Definition> % 7 OF@ELF v /L 12 Who, What,
Where DEZRZEFKL, <time># 7|2 When [FHZ R L, <value># 7124 W OfEZFLRT 2 Z &
& L7-[56].

<?xml version="1.0" encoding="EUC-JP"?> <Data>
<FDML version="1.0.2"> when <sample>
<Info> ™S <time>[time]</time>
<Message>[Device name]</Message> <Channel src="data” no="1">
<Comment>[Sensor type]</Comment> _»  <value>[Device name/User name]</value>
<System>IP=,Port=</System> — </Channel>
</Info> who <Channel src="data” no="2">
<Definition> <value>[status]</value>
<nChannel src="data”>3</nChannel> </Channel>
<Channel src="data” no="1"> vd <Channel src="data” no="3">
<Name>[Device name]:who</Name> / <value>[location]</value>
<Type>string</Type> </Channel>
</Channel> what </sample>
<Channel src="data” no="2"> </Data>
<Name>[Device name]:what</Name> </FDML>
<Type>string</Type>
</Channel>
<Channel src="data” no="3""> /
<Name>[Device name]:where</Name> < where
<Type>string</Type>
</Channel>
</Definition>

Figure 2-3 Example of FDML description

2.3.1.3. #LEEL 1= CroSSML #RHW=&@EORy hav > Kigid

2Ry M= ERBRIZEBNTL, B—DOT AT AT D Z &72<, lld Web —E 2 }:i@ﬁﬁ*é
ZETRYVEERY—EANEBTE L EHGFIND. £2C, 77y M 7x—Lsbiihan st
aARy ha<r K& LT CroSSML (Domain Cross Over Services Markup Language) [S57]i2%&H L7-.
CroSSML IRy U =27 By hRAEF X A —ERRERRD FAL VI TH—E X2 X
HZEHEAMELT, Xy MU= Ry b7 4+ —7 AOEIRHSIZBWTEH LI VREINTY
—EZDORGK - FHICEHDL 74—~y P THD. KT T v 74+ —ALTiE, CroSSML D& 7Za~
Rea—VRZF e —CRBRERAZFLR T 5 2 7 &2k L CRIHT 5 2 & & L7-[56].

Figure 2-4 |Z3ti@ R > k3~ > RHIZHETRE L7z CroSSML O Ftal 5l 7~ 9°. <head>% 7 FZ i@ 5
Y —v 24, G, 2—%4, 2—FORELZFIE L, <jobRequest>% 7IZFEITT D a~vr RRLZD
INT A =R LRGN L, <history># 2Bz T — v RAEREERRT LA EE L. ZDLD

I —RZ T imEOr—v 22 fia~ 2 FIZRRR L, Y—ERxAZ2FETTsuRy FelFT5 2
& T, Mo TR S LI A 5 E O TRESIR 2 — E R FEAT R RE L 2R D
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<service>
<head>
<naming>
<nickname>[Parent service name]</nickname>
</naming>
<location>
<area>[Location name]</area>
</location>
<author>
<fullname>NTT Cyber Solutions Labs</fullname>
</author>
<launcher>
<fullname>[User’s global name]</fullname>
<nickname>[User’s temporary name]</nickname>
<depiction>[User status]</depiction>
</launcher>
</head>
<body>

<NWR>
<jobRequest target="all">
[Task name] command:[Service name] [Parameters]
</jobRequest>

<history>

<requestedJob>

<time>[time]</time>

<area>[Location name]</area>

<target>[Device name]</target>

<service>
<serviceName>[Parent service name]</serviceName>
<jobName>
[Task name] command:[Service name] [Parameters]
</jobName>
<jobStatus>[Result of command]</jobStatus>

<[service>

</requestedJob>

</history>
</NWR>
</body>
<service>

Figure 2-4 Example of CroSSML description
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Location (User.where)

User name (User.who)

User state(User.what)

Command (Robot.how)
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Robot name (Robot.who)

Service (Robot.how)

Result of command




232. TY7EBS— b+ A

T U TEB GW OBREY 1 7 X % Figure 2-5 12~ 9. = U 7EEL GW [ 4W fEHFEE, 4WIH ~ >
Fr 7, = RFATEROLBEREORML LR Lo — X AP OFITE AT .

AW THEHRFA L TEHIERS) (IR 2 3bmRe A0, BRI, #Bim=y b7 v 7R
— REN/ZFDML Z/3—A L Ca—H L uRy MIBT 2 AW FREZEBET 5. 20T, Fl—na—%
BRI DEVNERS LT ID RREEMERIE BT LICERL, BEOE U YREE L —
D AW TEROHT Who 1 # & Where-When A —E7 % AW A4 = — VL CHRET 5. ZhETE
AT22&7T, v HOMAEDRICE D — B RAFETICNE o —FIERO TR TR EBLGE L 72 5.

AWIH v v F o 70% T—vRx L nmRy hoBRR) (T 2 me 2Rt 2. BRaiaig, =—
PRIET DERIIEAN, Hir, 2 —FOTAEPRIBNUKFE LEELDONRZ W LIZERL, =2—W
> Who 1%, Where {535 & O What 15 HIC SV TREE S - — B 2D P bt /a4 — B R 4%
NI 5. DT, 2=V LgEMEZLET I8Ny hORNLEMTO2WETT T4 4V T 1 Db E
WP U A EFEBTE LRy NEBIRT 5. ZOBEAHNWDSZ LT, a—FHFRIJE U —EX
T AR E EORE R CHEY) e ARy MERNSFHEICHEBLATRE L e D,

P—ERFATEEIL [ — AT (ICBT o mee 42032, BRMIciE, vy SNofEhix
2= DZEDOREDITAIRDBENIE L TRET DI ENEARATHLZLIZEFRAL, ~ARY hea—W
® What {58 CHER S22 TV A2 BENO Y 32385 L7 What I8 CHIETS. LT,
CroSSML T%ﬂﬁéh?‘:u‘ﬁy MMfa~ > FZ24R LT Socket {3 Tt~ = MIF T r— N3
L. ZOHBEHEEEICE Y, P—ERAFTEROE Ry FOSH Y L OFEENHEICEETE D.

F Database >|

A

/ Users 4W data Users data Service data \

Robots 4W data Robots data
Service data _“‘LI
— Servicel
v 4
4\W data AW1H Service
integration matching execution
\ 4\W data(user, robot)
4W data Command
(FDML) (CroSSML)
Connection Connection
unit unit

Figure 2-5 Block diagram of area management gateway
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233. BT —FR—X

PORET — Z R— A DFAREE A Figure 2-6 |2 T, T R—R T2 —VF—HF -2, vRy T
—HR—R, P ERT—HR—R, BET —H RXR—=ANDLEKT 5. 22—V T AR A TE YT
BELGW MK L7c 2 —WICT 2 WA EH T 5. vl y b7 —Z =2 Fu Ry MY 5 4W
HHELER-TDEEHIC, B Ry FOMEET DHEEEE How 1EH & L CEEET 5. £ 72, ¥— & &1L Parent
service, Task, Service Flow, Service Transition 705 72 A MfEMEE CHET 52 L & Lz, URETIE, 2
nNozEANEY—E AR ERRS.

Parent service

-Who -Parent service name

-When -Activate condition (who/where/what)
-Where

-What

-Task name

-Who -Activate condition (who/where/what)
-When 1.5 1 1

-Where -Robot type

-Robot type -How 1.

-What
-Serving user

-Service flow name
-Activate condition (what/where)

Service history -Grade
3

-Who(user)
-Who(robot)
-Where State transition
-When
-Parent service name -What(user/robot)
-Task name -Current state
-Command -Service(How)
-Result of command -Next state

Figure 2-6 Basic structure of database
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24 H—EREBREY—ERT T r—S 3 VERFEORHEH

Y — B AIEFREN P — B AR BN — AR P Y —EAnEz 65, va vt
VT LV TCOIEERENN Y —ERAEFINCEZDE, TN T UATII Y g v BB — L BIKOREN
L, BEHCIXZOIEH OB ETHZENEZOLND. ZOX IR —EREHBAEETHD
%, BEETOY—ERATRNEEEZ 5.

3MEENN D 72 o — B A A Figure 2-7 12~ d. ARk TRl 3 2 HH H X Figure 2-6 D7 — & X —
DIEHL & 725 . Parent Service B 1L E SR — E AR BN —E R EOKRENRY—E X5 E
XTI HETHD. Task BEEIIHATR LIS U — A2 E#T 5B TH 5. Service Flow P& 1% Task
BEE 2 BT 2 ) U A& 22— O What {F# & 278~ ~ O What - How 5 & W 72 RBER CRik 4
LB THD. 2O XD, WG L T2 2 &L THEEOHEICE > 72— B X AP BN ATREIC /R 5.

KTT o N7 —LERANT AT AFFIE, —E X AP BER2—F LaRy MIBET 2
AW1H f&#H % H\ T Figure 2-7 OXBEEDIEH A — B AT —F X—R(T8RET 5 & L HIZ, Service
Flow DFARBETHEITT D7 T v F 7 4 — LN TOLEL (Service) #— U 7EH GW (233452 LT
179, £7=, vl y FERE T~ NG LEEEY e 7T A2 vk y MIFEETHE EBHIC
%%LtﬂﬁyF®@%1%Dﬁy%7~&ﬁ~2%ﬁﬁé.%LT,?/#%%%ii~#u@?
% AW TERA S RE/R R 7 1 /T Ak o IC TS L &b, a—F OMIIE A = —
T AR R ERT D

DX —ERAP =R =T Z5RE LT AT LBAZEIC aRy bRt e PO
HEFV—ERZERTHZ e, "= RNy =7 DA %%#Lt@¢7H77A% Bk~ e
T LADOEEICENTE S, £ LT, ¥—E X AP BIREIZZNLYENAR Ry Mot I 7 & &%t
RL LI T 0 7T KRBT H2MENRL 2D, ERRO XS Ao T — B X AP BHFEIC
HARTE5L0107k5.

- 1 - - -
Common function on the PF ! Applications| Interface |Robot specific
X .
_|:|palrent Service-1 | on the PF services
I
|
|| ServiceFlow11-1 | e
(State-transition) :" ‘\
——— service111-1 |—{-| Command-A I—->| Robot Service-a |
A : I : .
:: : I : :
—:-:—' Servicelll-N, H->| Command-X I—-»I Robot Service-x |
! 1
"
. " How )
| | ServiceFIow11-Ny || ™ e o o o o o o ’
(State-transition) :
|
:
:
—| Parent Service-N | :
I
1
:

Figure 2-7 Service structure of network robot platform
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25.FE®H

AKETIIRA 22 HorRy b, HFRIEROERE 22— L oAy MNIET 5 AWIH THZ(ET 5
ZexkIRAE. LT, Bt =v b, =V TEHEGW, FRIET —F N— A0 LA S 4172 NR-PF O 5L
AEE AT, Bt = MY, BEMKGFEOT e haTrRy R LEEERE L TRG L
fEWMD AW FiZ b & FDML IC X5 7EHL GW ~D 7T v 7 —F, W= 7HH GW b & ¥
vr— REH7- CroSSML TiR & -db@u Ry ha~vy ROBWSREG 2~ RO o Ry |
DEHEFIEHZITY. Zhblicky, By Ry ho7a ha s —2EEoENERIT 5. =
U 7EH GW T, HHREROZDO AW fFEmE, Y—EA L r Ry MEROZOD AWIH < v F
7, Y= RFTEEORR Y MY LOEEDOTD OV — A FETE RO BERE RIS,
G HIEERRIX AWIH TE 2 W CERBLEN D720, N— R = TIRGFET 5 Z L e ke ph—t
ACHBEITIERTREE 72 5. S 61T, BAET — 4 _X—ATEHEOERE —TFHT 52 & T, KM
RCREENZERE e Ay MOERA LI —ERBHERAETHS.

% 7=, Parent Service,/Task,Service Flow @ 3 g5 72 5 ¥ — B AGak & a 7=, Task fEJE T8
Fr7e Sl Uleh— e 2 Z50R L, Service Flow B T —H & mhR v b 4WIH [ CTERIL L 72 IRAE
BETUT A2 TH5ZENREEMTHD. —E R AP BT NAL T —ERFROV—E T —
B AR— 2 ~DXGE, Service Flow ORREIZG U ALFE D = ) 7 HL GW ~DOFEIETER I, fiffpy
AT LN ARETH 5.

it =y F N LI — Ry =7 L —E 2 AP O, = U 78 GW 24 5 15 HEs,
—bERxE ARy FOER, V- XFATOMBEREZTE M L2 AWIH fFi a2 W /o — B X AP BAR O
PEAIAZ LD, BrhomRy M EOERSLHEHICH LT H RIS TE, BRI OmEHE bR &
WSS, F7, PR APBRFIIE IRy FOWE T 7T A EERET L Z L
<, 4WIH fF#AE AW — B2 AP BIRICETE S X 912725, [FERIZ, ~— K7 = 7BRFE 1T
—EREERT DL, AW FHEEEST 0 ORMAE T 1 7T AenRy Mufiawr FiC
IS LTcEET v 77 AOBRICHEETE, R0 Bs AT ARBNEREIND.
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F3F OfRy MM—ERICRELERESEHS
3.1 [ZL®HIC

F2ETYH—ERAPBROIDODT T v N7 4 —LOFEAMEER LV AWIH ([ZESW 7 3hmine &
EA L7V —1 2 AP B OSSOV TR ~72, KETII U 7EFE GW Tt S 5 dh@kgbe o
2 H O AW THFHFEIZEL T~ 5.

B UPIIRINTORIMICE L7zt o P ROMEA TG T 5 Z &k b Lz e o2 &, RIS 53507
RABIIEC TERA 2 b OB SN TS, Thdpz, — B RAFATICHLE G RES 2 EHT 57
DITIE, EIOFHEITIE U Tt et o 2 MAGOECRHIAT L2 ERUNEATHD. A fifEICHE
B 25701201, B POMAGLREEZBEENLNT S L2, ZNOHMAGDEIDN U THERERE
Fo R L S EAHANEE L 2%, £72, BV OMAAEDRIIHA R bONEZ b, AT
IZENERET D Z EITBENTIERY. Thz, B hOfERD S5 FIEMmOMEST N EE &
5.

DIBETIE, 1ZUDIT, Bl aW OBREICER LIzt r 7 IR EERL, B 7 7 X %0)
AR DED Z & Ta—FD AW ERDBFEMTED Z & HBRD. DT, ZHUS A - T2l —
ERAZRBT L1002 POE 22 Y7 T RAHESHVTHLNIT 5. IKiklc, Bigolzkr i
PERG LTl A 22— P HEALTRE T 2 AW FR S O R E B ~, ¥— A FATICH B F A 18
(ZF ST DA ST 5.

32. oYU TR EIEHRMET

321L.4WIZEBLEEEVHY ISR

VAT AN =P ORWIE Lo — R EEBLT 5720121, —E R RS2 —F DI
BYVAT LADNERTHZENEARTHD. 2T, ABETCIIM L et v O T — BT S
EEET LU RGBT S, ot RO AW ERSETHT A RERZ D EEUY
T AIBIETE D, BV T A% Table 3-1 [T/RT.

Who 1§ # % BtfF rlEE72E L, RFID # 7Y —H#RLIC H— RV =X DL 5T, bHra—F &8l L
ToRRIZIX IR CEA ID 2 B3 22 o9 &, BB & 29 [63]72 & X 5 1B ILH 2 [F U
A ID %2 —WIf 5 FRETH D b O OFBRIRHIIIH 7272 ID 2 57 22 KBS ND. #iE o
U AR E LR EO 2 — Y2 HM LcEs, SR TR—OER ID &5, —J, %BHED
T OHEICE, HLHE TR —OEA ID 725500, ol SCHEERRIITEZR S
ID &72%. DARECIE, SHFTORERICRIFE T H—2[E 4 ID 2 27 12— VL D, JEFTR e CRe I BR
STR—722MEA ID Zr—Hh/VID EFES. £z, AWFFETIX S v — 1 ID A3 ES ATRE7s & o % % Who
HERP G RE R L ERT D,

When 12 5T 5 o3 Lid2 —FOFREES LIRS ohb e Tho. £z, What
THRPESTRERE P LT —FORESCITS, BERSCHNR E2 SRRt Thb.

Where E# 2 B5EERE & L Ca—VF O EEEMEARG T RER Kt R EnBFons.
— 5, ICH— RV =T 7 4 7HMRFID # V) =X b0 VoflEEZ2 5. 203, )k
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HOANOREWZT 7T 4 7B RFID ¥4 7' ) —Z&2HbiAte 2 & T, AOOIEL /ELIZWDHRE, T
R~ —71ZkT 2 KENREB CAELFFEARERT-DTH D, AR TIE, DL D KR EN2EH
CRUIR SAVTENLIE 2 AFAEHIPH & MRS, 72, EREE E 72 1 3AF R R 4 BUS AT Re 72 & o & Where 15 #2°3
e Y T D,

Table 3-1 Sensor classes based on 4W information

Who When Where What
No. Sensor class , ) ) ) Examples
info. info. info. info.
1 |Who & When sensor class O - - Fall detection sensor
Where & When sensor .
2 - O - Floor sensor, Tracking vision
class
3 What & When sensor o Speaker-independent speech
class recognition sensor
Who & Where & When IC card reader, Ultrasonic ta
4 o | ol o : ‘
sensor class reader, RFID tag reader
Who & What & When Acceleration sensor equipped
5 @) - O .
sensor class with user
Where & What & When Tracking vision with status
6 - O @) .
sensor class detection
Who & Where & What & Tracking vision with user and
7 o) o o g et
When sensor class status detection

322. Y DHEEWHTICK 21— IFHRER

Table3-1 LV, Bt H 7720 Y ZflhabEd 2 LT, B—0k P TId#ESE TSR0
AW TEROBEREMOT Y7 TATHET DI ENARETH DL Z ENNND. £2TC, LIBETIZZO
AW TR DM 5% Who,” When,”Where,/What 158 DL THETT 5.

(@QWho 1E#HIZ35 B L7 AW T D5

TN BELNHMGUL LERD S L, —F D ID %3 Who FHIIIZRICEATHD. £h
W}z, NTP H— 372 BI2 L 0 %t o ORI S Cudud, When 58235045 T Who 823 [ —
DIERZ A EDED Z LT, ZTORETO W NSz —PHEREZEST D 2 LT
[N
(b)Where 15 #.(23 H L7= 4W TEH O 4o

R RO EW S 77 S VD 2 & THEEN ZRAIFTRE R /0 fifRe CTIEAEAN G b D, 2o &9
eV ERGCDZ LT, AR TR S - B 52 U VER L AW O 5 B, EEE(E
DIEREO AW IERITE — 2 — I T 2 HEROBEM & A2t 5. Fe, FFERBRFE—ThIUE, Th
ON—ET D W IER S FE—2—PFICBET D ERMOGEH & A28 5. 2oL 51T, RZEHE®R, T70b
5, When [F# & Where [§ICEH L CEONRl—2—VFICHT R EMAEDELZ LT, 20O
T O W AMliSE Sz — P IERAEERE L 22 5.

(c)What 5 #1235 H L7z 4W T O4fi 58

Z—HOIRREEZ FT What I, 72 & 2 IEEHO2—FRREEZNHEN TV DS, 2 Toa—3

OIREAF L LY, FA—a—WIcHTERERAET L IIRELEX 2.
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77XT%’kaﬁhWmm%%hWm”hﬁvﬁﬁLT%EéMLMNMﬁgm@ébﬁé_kT’
LY AR TIIE DA — P RN TTRE T H 5 .

33. y—EREBRD=HD U YEH

AHiClE Figure 1-6 O X 5 7R 25 - CTIRL S 5 — B R ICHLERIEREZ EH T H7-00E
VY OENEE YT T RAESOTRFTT 5.

SIS T2 — B 2 T, %mﬂf@mfybﬁﬁuﬁ%@ﬁbﬂb%%%m&%ﬁﬁﬁﬁé:
R RIS — E AL SN D Z ERMA LB XD, DD, m®ﬂﬁfﬁﬁémtﬁ~
EX@@@%#~tz£ﬁﬁ_n$yh#%ﬁ?é_&#ﬁgkﬁé INEFEBT H7-0121E, 2.3.3
i Tk R — R EEOTERANEE L 72 5. #HEXE@%H&&HxTi,Jwﬁm,#thﬁ
fleL7zcmARy ho ID, Y —E AR LG &), —E 24, —ERAERREZEET L. —
EARAEITRHC Y — T OEEZ M L, 2313 TiR~/-nRy Mb@a~ > FZZ0@RE2ERL T
P—EREFETTHaRy hEIETEZ L THOER Y AR L2 — 2 2 % 5] & fk s TRk RY
IZH—E R FEBTE L. $—ERFETRICYFE—F O — R BEEL ST 27-0120%, BIEE A
HI 2RO — L7205 Who 1E#HA2BSEEERE VY7 7 AOEANEM LD, Z2TlE, Zo%Ef
Z [H—¥ 4 To Who BUSEME] &R,

—77, 322 BiTTR 72 L 9 IZ Who [ # A S C&E ek 27 7 2T, Where-When (235 B L CHill
DY 7T ALMAEDED LT Who 28 ARTEREZESTEETHD. BIRMICIE, Who Fi#%
A CTX Wk T A (Table 3-1 D 2,6) & Who 15 & Where [5# 2 #&CT& 5% 27 F X (Table
3104, 7) ZRBRECTHWD Z L CEBEIND. Z0% 4% Bk ¥ ToO Who BFGEME | LI

Table 3-1 D 2, 6 DY 27 T ZAOHINTIE, 321 Hi TR~/ L 5 ITBEMAIBE & 0 & 5 (2 g
IR 7R TR — L ID ZRAS AR YRS, oLt lEEL TRy PR —E
2T HZENEBEALND. 2oL uRy FsE Lo — e R, [k YT Who Bt
BEM) T—VOAW ERZERTLXA IV T EY—EREZRITTHHA I T NDH2O0D/35
2T bns. LT, £ Bl 0a Ry MRBREZTEHAT 27200 AW IR A ISk 2 B
ZIRRD.

(1) Who IO EHLIUF N H

XUHIZ, Byt Ry hREELE Y b0a—0L ID ZHVWTaeRy hpAa—HFZ)h—E
REATV, D%, THEEE Y ToO Who BUGEN:] Ta—PEREBEET L% ZoNZ TR
2Ry RRZ—PFIZh—ERAEZ L TVDH EXIZF2—F IDBa—h/1ID THY, h—ERAZETHIC
rvﬁvmoﬁﬁaﬂ_&é.%n@z,%~EXﬁTﬁ%_ﬁ&énfwéﬁmim~wn40kﬁo
TW5. #fo Ry M ZDBRERAZRMET 5 7-0121%, BEOT—4/VID % 71—, ID SRS
TJTHZEBRELRD.

(2) Who {H#OFRIESS & >

XL oI, e 3T Who BFASZEM: ] Ta—VFEHRE2ESEL, 20T, Ry 3o P L
L Ca—Wh—EREITHIRZ . ZORF o TlEaRy bR —F I —E 2 & thd SR>
—HFO 7 e— UL ID BB LNIREN, BARy MIa—B v ID ZHWTYH—ERT52 L5, Y
Ry CRBREZERTAEOIE IO —h v ID 27 a— L IDICEWTH 2 ERNEERD.
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3.4. AW BRI E

AHITIL, 3.2.2 Hid Who &, When {f#t,Where 1§ #HIZ% H L7z AW I HOMAEDOEIZ LD 2 —

PG RS & 3.3 HiD Who fE R OFHT, FZIUF/ N F > TO ID @ Z R 2 1D $fIS T /% 52
B4 % AW G 2R 5. WERTIEZ Figure 3-1 (2507, AW BT ALERIT, AW A = —
MTHET DD [X 7FIT0E ] & THAGDOELE] BLOY, a—A/1ID %271 — L ID IC4
T 57200 1D Z#LE ) & TID XHSAHTIEFLER ) /b 72 5. LARETIX, Figure 3-1 [ZESWTEE
MZIRD.

ID ZZE LR CLL, #ii = = » R 3B BT EW A 8k L 7= 4W 1% u,={user,.who, user,.when,
user,.where, user,.what} " 125 L, #%ik4 % ID SISAHT LB CAER SN —H1 ID & 7 r—3UL
ID OxIERRE SR L, 3T 25 7 12— UL ID 3 &1L user,who @ ID % 7' a0 — /3L ID ([ZEHT 5.

& AL IR AW TR U={Uo, - Una U} Z— ERFRIREFT%. = 2T, u= {user.who, user;.when,
user;.where, user;.what, user;.who-1D, user;.where-ID} (0=i=n)T& ¥, user.who-ID & user.where-ID |ZZ il
ZH Who 13 & Where 18 xHiG L7 7 v—7ID THDH. 7 HH B CIRs 51z, FHLTWDH U
D AW DOFFEHFA G L TH 75T 2175, BRI, user; & user; (0=]=n)? Who §# % g L,
LUFD X S ICf—a2 =BT 5 AW [FHROBEAH D userwho-1D I =—2 72 ID ZBINT 5.

if useri.who == user;.who
then add unique 1D to user;.who-1D and user;.who-ID

KIZ, user; & user; > Where fE#HA L, LITO X S ICHE—2—HFIZET 2 AW FHROGEM O
userwhere-ID |22 =— 2772 ID ZBINT 5. ZZT, Swnere SIZADY A X, fll 2 D Y OEAFEESS
DR I Lo TEDONLBETH S.

<Casel: user.where are coordinate values>
if [useri.where - userjwhere| = 0 where
then add unique 1D to user;.where-ID and user;.where-1D

<Case2: user.where are text(location) >
if user;.where == user;.where

then add unique 1D to user;.where-ID and userj.where-1D

FAE DEALEETIE, (X LI U @ userwho-1D 23[F— 0 4W [FHIZKE L C, Table 3-2 (255 CL
— N R—=ZT1O0 AW [FRIZHEAET D, DWT, Hh iz U izxk LT userwhere-1D 23 [Fl—@ 4W f&
WA FREDN— I _R—=ZXTHETSH. ZDOLx, userwhere-1D H[E—D AW [HEHRICHE 2 D2 —H ID 2
HHLGAEICE, BEO—FICETAEREEATODAHREMEN S D720, HALEIX I TH .

ID %P AT T EFLEE T, AR DEABEIC LV YR 45 L7trn—hvID &7 a— 0 ID O
B2 ISR GO & ZICEND AR T H L L bIC, —ERXEED Who ZfZELr—H/L ID %
7a—sV IDICHEHTTD.

ZDXHIZ, AW FHFHROMABEDOEIZ L 52— PIHFRESEZ & 7T LB E A GBI THEIAL,
YO D #HEE ID AHSLPEL ID ST EETABL TR T S ERE A BT o2 & T, B
VOMAGOEEEENTHZ &<, BRTLIV—E R AP G Uzt 2t o A 8 AU
Ra—PERE AR L TCHENERST 20 Ry M—EXT AT AL G AIREL 72 5.
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Converted 4W data

who when where what
HANAKO 10:02 Sitting
’ Someone2 10:02 Exit Standing
ID conversion
[Temporary ID conversion]
. N
Tagging
: T 4W
[ Buffering ] agged 4W data
who when where What who where ©
~ group ID group ID =
H ~
Who group tagging by A HANAKO ([, 10:02 ) Sitting =
1 [
comparison Someone2 [| 10:02All[  Exit Al| Standing =z
based on who-when = ©
[Vranako )V 10:00])| entrance is &
\ S
. TARO 10009 Exit Y| s %
Where group tagging by - - kel
. Someonel 9:58 Stairs Standing q>)
comparison 2
based on where-when
N\ J
p
Combinin Integrated 4W data
p 9 . Integrated 4W data based on who-when
4W data integration who when where What whoID wherIeD
based on who group ID group group
\]/ HANAKO 10:02 Entrance Sitting I 001
4 N\ . .
4W data integration TARO 10:02 Exit Standing N 002
based on where group ID Someonel 9:58 Stairs Standing
Integrated 4W data
based on where-when
- J
ID Management Temporary ID Global ID 1
[ ID management ] Someonel
Integrated 4W data
|__someone2 TARO__ J based on where-when

o

Figure 3-1 Procedure to integrate user’s 4W information

Table 3-2 Rule for each element of 4W information

Element of 4W info. Descriptions
Who info. High: User name, Low: someone
When info. Latest value
Where info. Latest value
What info. High: status, Low: is
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35. EE

oY T AOBEEE, vy MP—EXBARICKLT2o00R2 ) vy 8 52568525, H—DAY
v MIERFEE P OMAGDOEEZEHIICRERREE LA THD. IE TICEEE L FOREIT
BV OMEMTEREZHMLE L TRV Y 72—V a3 VOSBFICBWTHIZEREN SR TN D
[64-66]. T 5D IE, Bz, RFID # 7 LK HIH b LIV AT A7 Y, BEnkv ¥ %

BuHZLick mﬁ%b®ﬁ£%5%kbfwé EHOE PR Ry N ERE LR Ry kY —
ER BT B0, C0X S REREIFOWEEREICMAT, oI OEAL Y% AN

TE5Z A &EE 7%, 33 Hiow UV EAOKREHE, B HETMIIE SO THRER M5 T D
oY OMBEDLEEZEH L TWAHIEEZ, ZOXIRETANROR Y b —E ABBICRE K Fh
THHLDLEEZD.

FEoOAY v ML, AW BFREBIGT TN AL AR L TRV EZET Y L TWEHETHS.
ZHUET TV = a VOBLEN LB RS L TWA Z i B, T VE TS, [67-68]iCF
WTHEUVTOGEARE L TWDR, B omiif-cramtEis & oM oBlLan b 0ET7 Ve T
HbH. vARy M RERBETL72OI2F, EIEBICMATT 77— a3 Y OBR L' VY EIRE
TELHIETRVRERAY y MREOLND. T2 2IE, 22—V AT v A XA LT — B RGN
JE LT —E R e EEFRTLH2O11E, i, Who fE#, Where A EHErERE 2 T R
DEFE AR EEDIUTEV. DXL, B I T RCESNCT FY r—ya L b v AT
LERFTHZET, ARy Y —E RO VEAZRBLEAITAD LIS,

AW TEHRFHAICE D B OMEEEETELT D 2 &R EBEOYE D OERZ o —F AL TR
BTLZENAREE R oTe. 2O MW FRHEAEZIEROE YT 2 —V g VHEINCTRHBE SN
AT HEMAEDED ZET, L EERRERRSHFIND. T72bb, B TE5 W Ad7n
oI IR YRR T 2= a VEIRTCTE D ZL O W RES AR Y2 T AT 5.
OB Y T a—Va rTEELINIZE YU AT AL MOERE Y A AW TS Tl S
HLHZET, o7 a—Ua UHINL AW IEEHE OMHRDIFRIT L0 B2 25 w2 R ieRRaEk o0 525 8
HrEEi, vy M—E2ADOGEEICHFEET LD EERD.

36. F&LD

AETITE V22— O AW EREWNIT 57 A AR A T2V 7 T A ERRZ. 21T, #
2Bt YT T A% Who {f#,When 1f#,Where 1§ #2355 H L CHEHUNICHAGDESH Z & T, 22—
D AW TERP TR SINMETE D 2 L2k, Fiz, B A B -7 — B RFETICHE R ERE
AT 572D OB & BRI HROILE OBRN OB L, TH—& % ToO Who Bf54M:) & MEHE
Y TO Who BUFSEM) 25778 T RAEZBATLHIERMETHLZ LB LT L.

1T, HEHEEED AW TEHAE A OB A Z R _72. 2 O AW [FHRFEEIL X 7T A & A5
P T AW A A B DED & & bIT, ID A RISAHT /BB T Yo 1D #4217 5
LT, oA GhEEREENT D2 LR R D YR EE LT AW [E A o — P EAL TR
HT5. ZOBRIZEY, Rt aRy h—E R U TR E2EATIUL, KERa— IR
ZHBWNCTRE LT 2 2 LR AReE 22 5.
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FA4E H—EX /ARy FOEREY—EREST

41. X C®HIC

AT E TIZH—E R APBRIE DD DT T v b7 4 — ADHAMER LV AWIH IZEES - dmbse
ZIEA LI —E X AP IR OMHAAIZ DN Tim Ue. E£i2, B OMAG ORI Uioh—E R 5%
TICKERE RO TR K D58 2 B 2 dtlae AW THlsE) Zilk~7-. AKRE TR 2 s
%®#ﬁ%¢ﬂé BRI, oy FOMEEZZBE L —E R aRy NOBEREZITH AWIH <
yF 7l P—ERFTERORR Y b DS Y L OEE A EBT 5 — EAFATEEIZ O
Tk 5.

42 H—EXREORY FDFEIR

421. FYAIZEB LF-ORY FER

I—HFRETLHERIL, 220, vav BT E— YO TRz —Y L ) BE—H — DA T
XRRDEEZEZOND. Fo, BAFICWAEE & HDIEFHO TN H5E Tlia—F N R E#fid R
5. IBIT, BN LIEEF - TS E X ERNFTZFREY Lo T, 2— V0L EHiTR
mHEEZLND. DX, 2—FRALERITIBA, BT, 22— OITHPIRDECERE L
LONE, Tbb, P—ERAREIZBWTL, 22— 0 4W FHO Who 15#, Where %, What
FMISCTRETHZENARTHD.

ZOXIBEREANVCRE L — AT 208 Y EBIRT H7-0121E, —EX5E.0
AR LR e B0, 20729121, ﬁ‘~t“7\%ﬂib7‘:i~ﬁ:kH#%Eﬁzﬁ%,\ﬁféD/‘ky ~
DHRMNG, RENMEEFHLORR Y MY —EZAZED B TL LRGN THD. 2Ly, 5
BRy hRY—ERETRT, houRy BT A R > Zdhbiig, 74Puy7¢@mfy%’
P REFATIHDLZEMAREE D, —J7, TA RV IHouRy N\BEEH -5 iﬁ%
DOIETER Y NERETHZENMEL RS, ez, 2—WFiZRbiEVER Y M %%%
—EREZEVYTEHZENEZOLND. L LARNRDS, Figure 4-1 [ZR-T L 91 ,mffﬁxfuﬁi‘%ﬂ% 7&’75
L7cala=r—varaRy hEHMREFEROHLDAY =T —a Ry NDMERMIZEN 725
i, 2—FITEVWA = —a Ry b3 &EIND Z & &5uh%ﬁm@%#@%é&kﬁﬁ#%
IIa=fr—Yaraiy FEORFHIE > THFRIEt SN2 Z ENEE LWEELHDH. £2C, &
—ERIZH LT, 7Ty b7 —ATEHLTWD R Y hOFT HHRE (How I5H) 1205 U285
U A 4HINZET D Service Flow) #HEL, T VABICTIAF VT o 2R ELTHEL. £L
T, =B RBEREEORPUIIE L TT ITAF I T 4 IZESNWTI TV A 2D F U A2 F TR 1
Ry FERETAH. ZOLCTTIVFIZER L TH—ERFETEREZRETHI LT, FIZLVED
W —E R ARMEATRE L 22 5. T, —tE R T U ABLOY—ERETEROBR Y b &
WEST D IWIH ~ v F o 7 O &2 R~ 5.
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Nancy, it is

| know this is a
dangerous here!

dangerous area.

Speebh and Gesture

Movement

Figure 4-1 Difference in the scenario by robotic functions

422 AWIH I wF >4
Ty b7 —LATEHELTWS i BOorAYy FDOS L, jEFEHOrR Y % r={robot.who,
robot;.when, robot;.where ,robot;.what, robot,how} (1=j=<i)& % L, mR v h&E%Z R={r, rp...r}' &£
“C, robot;.who, robot;.when, robot;.where, robotjwhat (% j & H D = AR » k@ 4W {F#i % E Bk L, robot.how
EjFEEOER Y PREMLTWOEEZERT D, £/o, 77 v M7+ — IR kK BV —
E 2 % S={sy, sz,...sk}T L % L, si={service;.who,service..where, service,.what,
service.scenarioy,.how ,service,.scenarioy.priority} (1=1=k, 0=m=n,, 7272 L, nl3 service, =#EH T 257

U A DR & F£$. = 2T, service,who |E = DH— B R A G5 2 —H D Who 15, service,.where |
service,what 13— b2 ETDORNU A

] ;
JEEED N ARENFRD AN 72 8 DY — R B4 2 /iS4,
FATT DT OITMER R v~ OREEE,

& 78 b 2 —H D What 15§, service,.scenarion.how I scenarion, %

servicey.scenarion.priority (XD F VA DT T A F VT 4 ZEERT 5.
ho}' 1E, hy={usery.who, userp.when, robot,.where, service,.what, robot,.who} (1 =p

Z 2T, userpwho (I —%4, userpwhen I —t
servicep.what [LF4T Sl —E %
2, 2=V q OBUEDRIEE

ifi, H:{hl, hg, h3, e
So)CRE SN —ERABBREREET DO LTS,

AR ST REZ], roboty.where (X — B AN REES 7o LS4,
a3~ F, robotpwho (T —E Az L7 n RNy FE2EKRT L. b
ug={userq.who, userq.when, userq.where, userqwhat} T4 256D L4 5%

BRI 72— B R4 @Eﬁ)ﬂfiil”ﬁ% Figure 4-2 (2709
[Stepl]H— & A i 0> 13
- RS @E,ﬁ{serwce who, service.where, service.what} & = —4 uq, D ZEFE{userq.who, userq.where

userg.what} z FLiE: L C, H— & A B4 Seang 2 A FIZEEADWTEET 2.

Scana=Select(SNug| service.who=userq.who, service.where=userq.where, service.what=user,.what)
=T, Select(4NB|X=x, Y=y, Z=z, -+ ) 1%, X=X, Y=y, Z=z, - - -&iil=T A & B OEES L HHT LT

b5,

[Step2] = AN > hMEffi DB E
7Ry b R OEEFE{ robot.when, robot.where } & =.— u, D Z & {userq.where, userq.what} # thiz L C, =
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RNy N OB Reang & LA T ICHESWTERET 5.
Rcana=Select(RNug| robot.when=userq.when, robot.where=userg.where)

[Step3] 2 AR & b & H— B A DGO

2R v MEAR Reang O H17> 5 {robotwhat} 2y idle & 725> TWB R v h OEA Reng e ZHH L, ¥V
FFATIC W EE 7 B RE{service.scenario.how} & B 5 = AR v F DS Runc e T HMHT 5. DWT, Zh
BuRy b SFEITAEEAR Y — B A Stun_cand & FHIT 5.

Riunc_cana=Select(Rcand_igieNScand|robot.now=service.scenario.how)
Stunc_cana=S€l€Ct(ScandNRiunc_candlService.scenario.how=robot.how)

[Stepd] 2 R > k&P —E R F U FDORIE
P—E 2 Snc cand P D BT, BT TA AV T 4 OFENF—ER (I FVUA) Sy & U AFEST
(CHBIERE A AT o mAR y b Ry 2R IHT .

Sa=Max(Stunc_cand| SErViCe.SCENArio.priority )
Ry=Select(Riunc_candNSq| robot.how=service.scenario.how),

ZZT, Max(Alx) ITEAEA OF TXxBNERBRIWVESZIRTEEKTHS.

[Step5] /& /& D1
—F ug DEFE{userqwho} % JEE H D {userwho} & il LC, = — uq DJEIE H, ZHiliH3 5.

Hy=Select(HNuq |user.who=usery.who).

T X HIT, a—PIEH L B — R IEHD Who,”Where,” What Tﬁi&ﬂ*ﬁ@“éﬁ‘— EADT S A5
izt L, =—%Lm Ry FD When Where 1§ #H % 286 L CRZEM 2 I T2 — B 2T HIKD
a7 5. 2L T, ZhbzulRy B AETHHEE (How) 75:«*\' WCRAELTITAFT VT 14 D3
LW —t 2D AlaRy hERETD. 20X 9 7 AWIH R EMA G HE THh—E A% T
TFRE—EABIOZEOV T FEZRET DHHMA LT L LT, 22—V ualRy NOMAEDEE
BELTHZ L7, 7Ry O — B AOBIMICR U TERIKICHIE LR S, & ORf ATl
VA LRy NERETDHIENAIREERD.
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- )
- < <
Robot-user History | Robot | Service | User
interaction database databaseldatabaseldatabaseldatabasel
7_ Selection of )
robot R
R candidates Rcang L Rfunc_n:and d
by ‘when’ Determination Determination
and ‘where’ of available
wih : of robot and
U comparison service-flows service/servic
- and robots by flow based
Selection of ‘how’ e-Tlow base
service Scang Comparison Sfunc_cand on priority Sd
s candidates " ]
by ©who’, G )
‘where’ and - eneration
‘what’ Eﬁ%ﬁﬁ&gg H of robotic h
" comparison history by u command
‘Wh().’
Area management gateway comparison }
: : Robotic command
Connection units in common format

Figure 4-2 Block diagram of scenario determination procedure (4W1H matching)

423 EE

AWIH < > F 2 7128\, 22— D when [FHIIFFZER 26T 208y MERRFFICHW O S.
ol aRy M EORATANAEL TWLEEIITET 22— B2 EZ T EROBM 2+ 2 2
ERREEL 2. Tz, BARBN SN TND Z ENNAELRDH, NTP b —"DE AR ETHES
ICERBLAETH Y, FEAH LIFMERWEE X 5.

a—W LR A A T A ORIICIE 321 TR —F OEEEZ AND Z EN—FETH
L. LnLaens, a—FaRy NEOEMENZ S TorARy MIxt L TThRiT Uiz o375 5E
IARNRPND. ZEOuRy hERGE LTV AT AT, ERAMEZEBE LSO AHEZRIRY 5 72
FRETDHZENRLEELVWEEZ D, BAR Y MCLAHRIRTRPLENY— B2 TIE, ERERORNT
RAAREDRA v N EebRIZrR Yy FEEEL, T CHERIEMT 2 2L RZ 0. ZoBlENG,
AWIH ~ > F 2 7 TIIHE O L FRO CFF i CRRICABE 5 Z & & LT,

AWIH ~ v F o7 TlidaRy MREMT OHEEE V— 2D U AT E R a R v b OF%RE
BETHETYH—E RO VT U AERMEMET 5. Z0ko1g, alRy &V —ERZMNITEIT
52 LT, vy FOBIRCY —EADBEIEICH L TCRIKICKIEARET, JREEOS DA TH D &
E2D.
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43. H—E RZEFT

431 M E U EDEEICK S —EREST

TT b7 A= AL ERENTEY—EADOYF U A 2Ry FRFEITLTCND & X ICEERER
FEC2—TF ORI BNITAZRT What EHTHSH. 20 What fHHIZ, TROENME, HEoTnb7
EORFOMIE, a vy P REx2FoTnD, HIKZEHL TWDH7RE, o> Who fF#=> Where §#HIZ
RTAY == a o NEL, £, B0 ol 2 L0 ERICRERERESE XD, Th
Dz, xRt OB EENL TRy R LEEE LN DY —ERAFETTEH LT, 1
RNy OREMICRKWZAE THD. 20X DR —E AT, SNBOE 2315 L7z What {F#H
bl aRy M7 4 — RNy 7 Z¢5 2 L TCHEEIND. ZOHIZE, FTHO—E R LR
v hEB IO —%% Who F#HR CTBE#E ST, vARy hOIREE (What 1F3) L& V23S L= —V 0
IRECIE D 2 (What 158) CTH—bE20 VA Z2HIET 52 L CEREND. UBETIE, Z0J
KOFEMZIR RS,

432 H—ERXRETEE

Ut e —ERETEEROR R v b A EE S 5 % Figure 4-3 |25, Figure 4-3 T RO
FOWN OIS 5= DIl it=y b, AWIH ~ v F o 72 EHizXE Lz, A IR = v
N CHEIIND AW gk, =V 7EHE GW TEIIND U AR EIREELE G2 5. KRB
BRI —F L aRy b What 5 & 2R Y+ How 1§82 VTP — B A5 — & _— 228Gk
LTHL ELEBHIT, REEIZS U PFNELEEA Service & LT 7&FE GW (2323 L TR<.

AW gL TlTE Y em Ry IO REENEN—F e rRy MIET 2 AW fFHICihgil
T5. VT UABBRTIEAWIH ~ v F o7 TRELTZaR Y hO Who fF# &EFATHO T U AR IO
2—H O Who [FHOEZEHT 5. 2 LT, vhy MU LEKRE LIV Who fE# % ¥ —I2
FATHO TV AN D S —F O U AT 5.

REEBEHR CIIHH SN TV AOREEET —7 V2S5 L, =2—FEidrR >y D What
AW CTREEA T 5. RRC, ZFOWREBICHE LA ETL, aRy FOEEZTIY %z
LRy hawy RER-EEFELHE NR-PF OF — 2 X=X TEHHE L TV H—HFLr Ry D AW 1
WAEBBL TR Y hDA L E T U2 a Db T A —FEHHSE 21T 5

ZOEHRFRICEY, B EFEITERORR Y NOMABEDEEBEELT DI L, Halkt
VRS LT — OB D BT ADER A e n ARy NOBEE VR 2 a T Y RIS
ERWREE 72 5.
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<Service database>

4W1H matching Scenar?o1,State trans?t!on table

Scenario2,State transition table

1
Sensor Raw data Robot/S‘cenano/User registration State transition tablel
\ State transition management

\___ Userwhat, User.who

Soeo Rawdata] AW T based on user/robot what info.
:]—> abstraction \\ __| State transition table |_

=

(users) | ycerwho |\ Scenario selection and processing
Sensor |Raw data \
3 N}
Scenarig
Robo1,Scenario1,User1 ]
) .
Raw dat Robo2,Scenario2,User2
Robo1 Robot.who ...
— 4w
Abstraction — : - 5 : >
— ( ) roc. roc.
Robo?2 Raw dat robots Robot.what, Robot.who Command Parameters
eneration calculation
| Robotic command to serving robot

Figure 4-3 procedure for service scenario execution utilizing sensors’ and robots’ abstracted data

433 ER
3218 TRk 5T, —4}0) IDiZe—h1VID &7 a—LIDIZ4iTonsd. a—h1rID %
HOT 2880 2 HOEEAIIIE ST DT ) A 2R ETE WD, —E RAFETEFLX

BERE L7200, %®WA614WEﬁﬁ D ID ZEHHREREIC L > T/ o — 3L ID ICEHT 5 2 & 3B
L7y, &m-+m4D%f%f%ét/#&®ﬁ%ﬂ$%&@é

eARy FAABEMT 22 P Ca—FDIT 0RO BN EZZR L 200, e ARy NERTY = RAF
%%ﬁifn~$:#~EX%Fﬁ¢é’ki&UTﬁﬁ%ﬁE#%w ZOH—ERFETEHROEA
WX VBRI DB S, Br v ZIHE LZBRBET What 25T 5 Z ENATREIC R -T2 S 2
é.ﬁﬁb%,%~t2£ﬁ§@:i@%&?x%ﬁé#%$Méﬂ,ﬁmtt%ﬁ:gdwt#~f
AN AR I o7z b B 2 D

44, FEH

ARETIE, =V 7EH GW TOILEMKAED AWIH ~ v T > 7 L — B RAFATEHOFEMZ R 7.
AW1H ~ v F > 7 Tl Where 15# & When f§#i & % — (22— L aRy O AW FEHREZEE L THE LI
7-u Ry ML, Who 58, Where I3 L O What 5% F— 2 —H L —E 2DFEREZEA L
TH—vREMMEHT 2. 2L TERLZRR Y NOKIE (How) 2 F—|ZAAbETeRy hé
P—ERAZRETDH. ZOXHIRHFRCLY, =2—FLlaRy hOMAEDLEEZBEELT S Z E72<,
%@ﬁmT%ﬁT%&ﬁ%mw774%)74@%—tx%3~# 7 D N N = VA

Fo, P RAETEHTIE, %ﬁ%@%—ﬁx/mmyb/3~$%VWO%ﬁT%‘6% =FiN
> O What f§# & & 23S L2 —F O What [ T —E A0 U A 2#l#Ed 5. Zhic
oy e OMADEEEENT S LR B0 T TIIEST L &ﬁxl%ﬁiﬁ What
BRERZ R Y DOEEIC7 4 — RNy 752 ENRTE, BERERICES S —v R 2B
DT ENAREIC T2 B ZD.
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F58 TS5 brIA—LZRAVEY—ERXDER
5.1. [F LI

F2ETH—ERAPIEDIZODT T v b7 4 — AOFEARER LUV AWIH (2 E S\ 7= Ssiae &
WAL —E 2 AP BB OOV T Uz, £/, HI3|EEFE 4 ETIT— 2 AP B Tt
WA DN D BIEZ R~ 7. BRMICIE, aRy M — R 0B ERE R LERS T 57200
AW TEHRFEA, =—V - vRy b« $—EZAOMIL LTz AWIH FHR A2 AR D ORI U e —E
Ay UFlaRy NERIRT 5 AWIH ~ > F o7, BENOKL et o2 — B XAFTERO R
v N HEI L0 —ERFTEEEZRR, KRETIIZOS 7y N7+ —2 2T LE
Ry =R ZIRRD5 . BARIZIE, Who [f#, Where 1§#, What [§#IZEH L7ceARy Mh—
EA, BEE YV EEH L EESE B T-a Ry MR &AL L, 7T v 7 —LEFIH
LicaRy h—ERABBORIAMEEZRIET 5. F72, NR-PF OH— b2 AP BAFE OMEFH A & 22/ %0 <
KV =T ZlAEbE 77y N7+ —L%&3FBLL, ERICI VY — XA O BN Z MREET
D.

5.2.Who BrZ;FRAL-O0/KRy hH—EX

2—H%O Who EREEHNTHZ2ET, EAIDSCTerRy M—EAREBRFARTH L. AHTIX
RIHSIRERE TIT > W EEEAT Y — EADIGEFERZE L TF 7 v b7 +— Lz vz Who [F#H %
FEH LRy b —ERBAREOFIZIMZ HAET 5.

521 EERAY—EXDHE

BEEARY— B A DT AT LMERCE Figure 5-1 12777, 2OV —ERIBRAR—RZEREE Y
TEFBEELZY TGRS, BEELZY 7O % Figure 5-2 1277, 2O Y TIZIZ1IHEO=
a=—Yarufhy he2BEOAE——aRy FBILOAEEN ISR Z L2 T 57200
77 4 7R RFID U —& ZfdiE L7z,

BERE T T TE—E A2 HLELEAEFICAY v 7R R Ry h DY —v a3 v Mladk
WEITD, BEELT) 7 TRIOREIA IV I TEEEZTOHAD L TR, AMEEZSIHEOND
W& LTRFID % 7 &2t RV EENO R Z BT 5. HAfHEICEE SN ZFET Y 7 TlE, RFID #
7V =KX TR LI 7 OBRREE AV CABEE DY) Tk 2 2L, a3a=/7
—varuRy hRAE—I—uRy FRZ T IDET T AL TCEREEZESTZ L E L.
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RFID-tag distribution

o

Communication robot

Speaking robots

Active type
**.,| RFID-tag reader

J Sei——
K<  ®
] r -« [ 18 Y O.
RFID detection by RFID tag , —_——t EXIT
reader and announce service ;c‘-‘ ‘\/\_
execution by robots

Photograph delivery area

Figure 5-1 Overview of experimental setup for photograph delivery service at Osaka Science Museum

Active type RFID-tag reader

, “ ey :
o

ROBOVg

Speaking robot
N
RFID-tag

Communication robot
(Robovie-R2)

Figure 5-2 Experimental setup at photograph delivery area
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522 YU SR

BEEAAY—EATHW=t LoV 7T 2% Table5-1 (2523, 2OV —ERATIET 77 4 7
RFID # ') — X % Who & Where & When &> Y%7 I 20 3L L THWE

Table 5-1 Sensor classes for photograph delivery service

Who When | Where What Location
No. Sensor class . . . . Sensor name
info. info. info. info. name

1 Who & When sensor o
class

Where & When sensor

class

What & When sensor

class

Who & Where & When Photograph Active type RFID-tag

sensor class O i delivery area reader

Who & What & When

sensor class

Where & What & When

sensor class

Who & Where & What &

When sensor class

523. 759y b IA—LDHRETA X

FEEAMY—EXTEZENENOANFEEIZS 2Ry RBEJNZZ 7 1D ZFFONT 5 2 L2 AR E L
oo LocL7Z2dn, vy bk ERD AREEIZFRIREC Y — B 2 24245 UZe P hud7e B 7 W RIS
GIZTREIN, ZOLIBRRBIZEBNTE Y — AL HMERT 52 ENEETHLH. £ T, FARFICYH—
ERE RS D HMBERR r Ry FOBRRE FTELZGEIEANEIC—ERXZR7ZEL, mARy hOBEK
Z EE DG EICITEBEOMB E R DANEE 2 1 OO T N—T LR LT —E R &R MTs2 L L L
7o. BARMICIX, RFID # 7 ) —X 0=y N Ca—FKE2 v bL, AR L7z —3FHn
1Ry N B OGAIZIE Who A2 % 7 ID & L7Z 4W A2 U 7 GW IZXE L, vR v b
BEUL EOLAIZIE Who t5# %2 many_user & L7 AW IRz B ETH 2 L L2, £ LT =V T7EH
GW TIIEAHE 7V —THOYV—E 2 F UV FZHEL, dAWIH ~ > F o 72 W CREUTIE Uiz
FUALuRy NOBIREZITH) Z & & LTz,

5.24. 75w b D+ —LDINT A—F K

a—H LY — B R ORGEN T O % Table 5-2 (2787, Userl (34 7 @ ID IZxtii L7z —% ID TH
D, many_user (ZrRy FOBREE YD P—EZHEOAEE DL RIEGEI I NV—T L LTHIGET S
DI T Tea—FTh 5.

P —E ZDOREMEA Table 5-3 |Z50%. #—E X% ParentService FEE I AH O —E 2D
Announcement for individual & 7" /L — 7" @4 — & 2 ® Announcement for group & —E A ZHET H I &
L7z, ZLT, TREIUCK LTV = 2 F v 0E BN WREZ: mplayable #Re & HIW 7o —E 22
7 U 74 (Announce_Visible/ Announce_Visible_Many) &, B A EAED AR/ speech #REZ W o h— 1
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2 U A4 (Announce_Unconscious/Announce_Unconscious_Many) Z 5% E3 5 Z & & L7=. £7=, mplayable
MERECEBT AL TV ADT T A4V T 4% speech HERETEIREIND T U ADZ UK L CTHIXH)
WESRET DI L L. KSRy FOKRESL Table5-4 12523, AV —H—n Ry b (Speaker A, B)
(21T speech BERE AR E L, 23 2=4/— 3Ry b (RobovieA) (Z1Z mplayable F¥fEA 7R &+ 5 =
Ll UEDXIBRREET —FX—R 8T 52 LT, =—% D RFID % 7 05 SRR
TEARZ V=10 U@t e — e 2o F U A nRy NERE AWIH < v F 0 7 CTEBLIRE
%,
Table 5-2 Outline of registration of users for photograph delivery service

User name Service name
Userl Announcement for indivisual
many_user Announcement for group

Table 5-3 Outline of registration of services for photograph delivery service

Service name Element name Value

service.what Enter
service.scenario name Announce Visible

service.where
service.scenario.how mplayable
Announcement for | service.scenario.priority 8
individual service.what Enter,
service.scenario name Announce Unconssious

service.where
service.scenario.how speech|
service.scenario.priority 5
service.what Enter
service.scenario name Announce Visible_Many

service.where
service.scenario.how mplayable
Announcement for | service.scenario.priority 8
group service.what Enter
service.scenario name Announce Unconssious_Many

service.where
service.scenario.how speech|
service.scenario.priority 5

Table 5-4 Outline of registration of robots for photograph delivery service

Element name Value

robot.who Speaker A
robot.where

robot.how Speech
robot.who Speaker B
robot.where

robot.how Speech
robot.who Robovie A
robot.where

robot.how mplayable
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5.2.5. EER{ER

M LTV AT A% HWT, 200545 A 27 H~5 29 A (11 : 00~16 : 00) (Z— %D IhEFH % x5
& LT2 BRI ERR 2 RIR i SERV PR CIT o 72, LRI I TSz T Y Ao e A 77 L% Figure 5-3
W7, ala=fr—varudhy MIEDZP—ERRHRICHRT, A¥—T—ahy MZXLo¥—F
ZFEEENZ . UL, ala=r—varaRy MOEDP—ERR, 27 1D DT F A
Mz CTHEEOFE LEIEL FALETREHMOENLDTHDL—FHT, A—H—rhy MZEHH)—b
AZE 7D OT F U U ADH ORI TR T35 F VA ThHd Z LICERTS.

EERIZ Y — AR I N7t R EZ L 3 HRET 300 ARRE TH 7223, Y— A E TP RE
I D2\ LA Figure 5-3 1 HatAEN D, ZiuE, R ABEEEZBD IR L TRIH LY — B R 25T
L7z TH Y, P— b AEELEEOWER & Cxbii T REe#iPH & & 2 5.

FREEBR CTIEE R COAEZOMRH L EITo720%, JABEOFICEENTLEWALEE ~O@BAH K
MTHHZENHoTz. ZOXIRBETIEFIZTTRLIT A AT LA TORRREDORE Z Wiz
TERIERCEBABET HHERIGER OV 7 vy =T « 2=V MW@ ENAEHEEZD
L, SHOBTTREESZD.

Figure 5-3 Histogram of execution number of four types of service flow
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5.2.6.

BFREO K5 R AMHiFR T O — P OFEEE I b RBHFET Y £ TR, 2O X5 o —3 &%t
RLLIEHGAEIDE, AEThIUIe Ry FBRMEIRY LT WIHGEEZ T L5722 E, t—eR&2Z 52—
POMANFEEBET D ENEELRD. KT Ty M7 4 —ATE2—HICBET 2 RIT AW OHT
HY, 2—FOFEHRNR EOEANBMEETIIEHRLTEBLT, ZOXIRY—ERAZHEHTH &
ISRV L L7222Y S, NR-PF Cliz—H 07 m— 0 ID 2 Who fE#E L TEHELTEY, Z0
Who fE#Z N L Ca— B2 EHT 24 AT A LlHET 5 22T, 20X ) 2EAREICE T
P—EREEBT L ENAREESZD.

Kz lpa—VRMEICET 2 E 2D 7T v b 74— L TEH LT Ve —F B2 6150,
—ERATHWLZ—VREEIRA R bORB IO, F, VP—ERBICERRDZOBENTITR
FDEH T T u—FTIERL, Ty N7+ — L TEHRT HIERIIINE L AT L LBET 570D F
— LR BHEARMRERICE D, BETLZ—E RS TUMNE Y AT AL #E L T — A0 EELE
X257 7u—FREHNTHEN R Ry M —EXFAFELEZD.

ARSEFEEBR CIIIEEIED AWIH ~ v F o 72 HnCa—Hicxtd2ueRiy hedh—vRTF U F
BWRIE LT, AWIH ~ v F 2 CTEMNICE R L2 —1EH, vRy ME®R, —vRFHz—E
AESRIFICHAGDEDL Z L TH—ERATar—va VAR LTS, Tz, 2—F OBy
—E AT 5 m Ry FOENIE, Table5-2 TO=—HIEN, Table5-4 ThO Ry MENMTESIZIE
ARECTH -7, 2O LI Ra—HFLaRy MEHFHITHEOE LRI Ay M — B RBFICRE 72
AUy NMIbEEZD.

Flo, IWWIH vy F U TS T I HNCTTAF Y T 4 %€ L TEDOR R Tl 72 th— e 227
VA EaRy NEBIRT AL L, VoA F v 2R 2 TCa—YEXFET IRERII 2= —
avraRy NEBEMNICH—ERAETERORR Y hELTRETHIENEZLND. LrLEND,
ERIROBLE DL, —HHCZDOL YR T 7T —FRNEEEFS0EN. e 0E, va vy rsE
— B WTCEHOSGT 2 RZNT 2 —EXATEEFRRY = AF ¥y DA TOENIZT TEIA+STH
0, MiKET 4 ATV AICERTHER Yy MEHOWEERIERBIEDNTH S, 20X, FR—E
ATIEHERT 23T VUG U TRARFRZEBIRT L ENEELEBZZON, AWIH Y vy F U 7D L
JicuRy FOMEEICER L7 P o—F AR X ThH L EZD.
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5.3. Where (g Z;FH L0y tH—EX

2—H O Where [EHRZTERTH5 2L T, B Clzn Ry v —E2ANEHRAEETH D, KRE TIE
CEATEC2006 TIT o 7B RENY —EADEIEFERAZ B L CTF T v N 74— L% H 7= Where [§# & 1%
AL7-mRy Y —E 2SO EBM L MEET 5.

53.1. BREAY—ERXDHE

R Y — B A DFEBROKET- & v AT L% RKIX % Figure 5-4 & Figure 5-5 {2753, Robot-2 (wakamaru)
L =2 B T/3BH% L, Robot-3 (Robovie) & Robot-4 (ApriAlpha) XZ#LF4 ATR & BUE03BE%E L7-.
F 72, u-Photo[58]IT#aEAE « =X ¥ 2% v MU —Z il - FELEAN (Ubila) 72 v=72 MIBWTE
JERFACE S THEINT2EX X XAT /N, XA THS. u-Photo ITFEREIZL > THR—L Xy FT—
JREBEILBT LT I r—va b oFmERGL, RE LT v&/v’érE%L TEEAN MR
TV r—vavE#ET) . FEERRTIEINALrR Y bV EHAVT, ThETho7—XIiZ
Robot-1, Robot-2, Robot-3, Robot-4 ZFl&E L, Figure5-6 [Z/k 3 Lo caRy b ID B ®IAENT- 2
Wt —a— R&E&a Ry MR Lz,

%%%W%~ExfmUﬂmO?nﬁyk IR LT 2 RoeN—a— REiRE L2 &2 MU I,
FOT—ACRKEI NI Ry bR RS E T 52 8 L Ui, BRMIZIE, Robot-1 174 KU 7
H DR i%\ﬂ Ny MBREINTHWLZ Y TREOHIAZITI. 2L T, vy MuAia~vy FexfE
Ltt%ﬁ,%wfw5f~x(ﬁﬁﬁfmﬁybﬁ#~EX%ﬁofw&wf—X)%n~$’
A—3 3 T d 5. Robot-2, Robot-3, Robot-4 1%, vy Mabfia~vr FEZ(E L& &I,
A 2 ATF v 2o TAFORERT —RAEHMT 2 & &b, o7 =20/ HITH.

Welcome to our exhibition.
Now, ATR area is crowded.

Thank you very much. This is the
last exhibition.

Area-2

Area-1

% Fpeom: |
Robot 4

How was the explanatlon at ATR
area?

I explain our research...

Area-3 Area-4
Figure 5-4 Overview of experimental setup for exhibition-guide service at CEATEC2006
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NWR-PF Server | ==

_ 0
— g
&

Robot-1 Robot-2 Robot-3 Robot-4

N o (wakamaru) ) N (Robovie) y K(ApriAlpha) y
Y Y Y Y
Area-1 Area-2 Area-3 Area-4

Figure 5-5 System configuration for exhibition-guide service

x| Captured
~= robot ID tag

Figure 5-6 Scene of capturing the robot ID tag by u-Photo
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532 UHY VSR

BRENY—EATHW:E LY B P2 5 2% Table 5-5 12329, = O ¥ —E 2 Tl u-Photo %
Who & What & When o % 27 5 2Dt& %L LTHW-.

Table 5-5 Sensor classes for exhibition-guide service

Who When | Where What Location
No. Sensor class . . . . Sensor name
info. info. info. info. name

1 Who & When sensor o ; _
class

9 Where & When sensor i 0O .
class

What & When sensor

class

Who & Where & When
sensor class

Area-1
5 Who & What & When o ) o Area-2 u-Photo
sensor class Area-3

Area-4

Where & What & When
sensor class
Who & Where & What &

:
When sensor class o O O

533. 759 b I+—LDHRETA R

u-Photo 7> HHREE L7-#85 D ID, i L7I-B ], BoTWnWbduaRy hoID, vRy FOMEZERD H
LTUTFTDEI 7 MW EREZEFDLZ LN TEX S, £, Where [ %2152 << NR-PF T What {5 %
Where [ERICEHL L, AWIH ~ v T T2 LB —E AT At odRy MEREZAREL LT,

Who 1&# : u-Photo @ ID (8 H = & ®ISfHT)

When {&# : 5 RefH

What 15 : [mR >  ID] (FDO= U T70uRy hThHDHIaf)) 25 L7-
Where {5 : -

BRENY —E AT RZEICEROUAZT D L &I, AEENEIITo TORWEREZRZNT
. INEFEBLTAHDICE, P—ERAT T AOREEROF T, 2—FPRBREICHAZZITZHE
I E - TREEZER X2 HIENBZ L0, IREEERNEHEC /2D Z LT onn. 22
T, vRy Muofia~vr FICEENLBEEH CHICHAEZZTEn Ry NMREESBL T, FuR
v FEEPERERIDSC Ca—Ftoar TV ERET LI L E L.
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534. 75y F I+ —LDINT A—R G

P—ERAOREMEL Table 5-6 (2507, F X A7 ICRI LY T U AZ5EL, £3F U A FATICTHER
FERE & L C Guide Function Z3%E+ 52 & L Lz, 618, BANIS L —E 22 EHT L, Zh
ENDE AT ZFITT DL ENTEND T — AL ERET HI L& L. vy O EME % Table
5-7 (22T . AR v MIxF L TZIZE1 Guide Function DHEEAFRET D & & HIZ, vR v FOLGATIZ
T A/ EHRETDHEE LT

PLED X D ik E % T — X _X— R8T 5 Z & C, u-Photo TO AR v MMREIZI U T u-Photo D
AR L7zt — e Ay F U A aRy MR AWIH v v F o 7 TIRESI, ahy MIBSORRENE
THEEBIT, vARy Musia~ s NIRRER SN BREAZZR L THORRENNAIREE R D.

Table 5-6 Outline of registration of services for exhibition-guide service

Task name Element name Value
service.what Taking a picture of robot|
service.scenario name Scenario-1
Guide-1 task service.where Area-1
service.scenario.how Guide function
service.scenario.priority High
service.what Taking a picture of robot|
service.scenario name Scenario-1
Guide-2 task service.where Area-2
service.scenario.how Guide function
service.scenario.priority High
service.what Taking a picture of robot
service.scenario name Scenario-1
Guide-3 task service.where Area-3
service.scenario.how Guide function
service.scenario.priority High
service.what Taking a picture of robot
service.scenario name Scenario-1
Guide-4 task service.where Area-4
service.scenario.how Guide function
service.scenario.priority High

Table 5-7 Outline of registration of robots for exhibition-guide service

Element name Value
robot.who Robot-1(Virtual Robot)
robot.where Area-1
robot.how Guide function
robot.who Robot-2(wakamaru)
robot.where Area-2
robot.how Guide function|
robot.who Robot-3(Robovie)
robot.where Area-3
robot.how Guide function
robot.who Robot-4 (ApriAlpha)
robot.where Area-4
robot.how Guide function|
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5.3.5. EERFER

R L2V AT A% VT 2006 410 H 3 H~7 HIZHE Y v 7 ¥ TR S i7- CEATEC2006 T
KREFEBR % 1T 7. Robovie (Robot-3) (2245 S /-dki@u R v b2~ ROB% Figure 5-7 12”7, =
DJEFEGH TIX, Floor-NTT (Area-1) @ VirtualRobot (Robot-1) 73 notify Service % H'[¥7(abort) L, Floor-MHI

(Area-2) @ wakamaru (Robot-2) 73 notify Service % 52 T (success) L TV % Z & 235375, oK > b
LIEBEAZZRL, 2—PICEREX A7 ZFITL TRV ER Y FEERL, 2—FIcZox ) 7O/MN
EITADHZ EHMERTE .

<service>
<head>
- <naming>
<nickname>uPhotoService</nickname>
</naming>
<location>
<area>Floor-ATR</area>
</location>
<author>
<fullname>NTT Cyber Solutions Labs</fullname>
</author>
<launcher>
<fullname>uPhoto_Camera2</fullname>
<nickname>{£ i </nickname>
</launcher>
</head>

Requesjdcervice

<jobRequest target="all">command:notify Service</jobRequest>

™ <history>

<requestedJob>
<time>2006/10/06 09:41:10.010 JST</time>
<area>Floor-NTT</area>
<target>VirtualRobot</target>
<jobName>uPhotoService:command:notify Service</jobName>
<jobStatus>abort</jobStatus>

</requestedJob>

<requestedJob>

> <time>2006/10/06 09:41:33.033 JST</time>
j% <area>Floor-MHI</area>
< <target>wakamaru</target>
“;’ <jobName>uPhotoService:command:notify Service</jobName>
@ <jobStatus>success</jobStatus>
wn
</requestedJob>
<requestedJob>

<time>2006/10/06 09:43:10.010 JST</time>
<area>Floor-ATR</area>
<target>Robovie</target>
<jobName>uPhotoService:command:null null</jobName>
<jobStatus></jobStatus>
</requestedJob>
</history>

N
"

<service>

Figure 5-7 Example of robotic command for exhibition-guide service at CEATEC2006
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5.3.6.

BEOMEZE > T —ERAZEBNTUIZ—FRFIOHE~BE L TH, 2Ry F2FE CHHOMED
W URHIAN AL TE IR T 2 Z L e SHEAIC Y —E R 2T 2 2 R E L 2D 2O LD Y —
ERZBWCIIERED RN EERER L DB XD, WROZRMEZZE LT3 O —E2E
7 /L % Figure 5-8 250 7.

IR — X LE, T2 20, BHUROMERRMEFTIZ 2 — D & &2 E3 5%5E
=B R E, = REHRT DX AT B TERGAER 72N —E A Th S.

KA — B R L (T — B REHRT 5% 27 B CEITIERF 72 EORMEFEDO B D —E A TH
5 MR —E2OBOGET Y h Y —E X% Figure 5-9 |R Y. 2OV —ERIGEEEZIRE LT,
ZOHBRTV R THENI 2DODX AT NPOEREIND T —EATHY, o I NIEREIRTEOH 5
T 5. Robot-A IXEEHRFMIEZ E L THY, Robot-B (FIEET D v MEREEZH L TWDH., Z0OH
—ERERBTL-0121%, BET YV N AT IXGEERE S A7 OBIZET SN T IER S0,

HERAFR— B2 Of] & L CEIMECRRSS72 ECOFB Y — B 2 % Figure 5-10 IZR"§. 2D X A
JIIEBROBAETHE L HIL, 2—FRELER TR VROBEBREZNTLHZETHDL. ZOH—
ERAZRBT L7021, TNEhoaRy MIa—FICELRFEITLTWRNWF AT ZEE L TENT
DMEND D . FEREFERCHGE LT B RENYT —E R I 2O —ERDHETH H.

TN BRFR Y — B ZACHERFA Y — B R &2 RBT 57010 IE Y — P OBRENEE eoff & 25
5. FIERTIE, Fuly hanRy MiEa~wy Ncid s BEEREERT 5 2 L CfifEic
P —EANREBLTE 2. BREERICITIT—ERAFEF T LIa Ry NRFETa~vr FEZoEPTR S
TWS., Tz, KFEYP—EXTHHRR Yy MR ZOREZZHRT L2 L THifRE DX A7 35%
TLTWENE D DEHIBIARE R T2, YRFAIY — B2 & Ak OEE TR EIC ) — B A 3L AR
EZD.

Full-dependent services

Quasi-independent services Full-independent services

@ﬁ

Figure 5-8 Dependencies of robotic services
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Figure 5-9 Example of fully-dependent service

You have not look at
picture-A. | recommend you
to look at the picture-A'!

This picture was

Picture-A
0 drawn by Mr. XX.

Picture-B

Picture-A explanation task Picture-B explanation task

Figure 5-10 Example of quasi-independent service
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54.What [§rz=;FHAL-0/Ry hH—E X

2 —H O What [FHRZIEHT 22 & T, 2=V OITECRDBENIIILE U Ry M —EANEELH]
BETdH 5. AHi Tl Ubiquitous Network Symposium (UNS) Ff% SR EERE TIT - IS8 — e 20 %
FEEBREZELC, 77 v M7 —L& MW What [ A2TEH L7za Ry h—ERABROEHMEE KR
AET .

5.4.1. (KI2#HBI Y —E XD E

M LT (RBi B — B RIS B2 — e 20— L LT 7. S RFEZEH—E 204
{RHERK % Figure 5-11 1279, (REAHEY T — & 2 I LRERABR = U 7 CRELL 72, AR ) 7 o1 %
Figure 5-12 |Z/”" 9. {TEIERGRS AT AR =ZE TR L, ZhEMEE v V28 bE TR
BATERER S AT L E LTHWE. 72, B4 777y h 74— ABOEINTT 2l a=r— 32X
PR L, SeErARy b (wakamaru) EBITFRAR Y MIZFNEN=ZEE T & ATR BBF LT,

R — A TlE, ¥ 2 PF BBINE O EORREREEEL L, KREITERER AT
LAMBINEDRDEEN AR T 5. el Ry MIZA L SEE Lz What 1EHIG U TAREBO TR
RET RAA RAEBINEF TR T 5. £, IFErARy MIEEaR Y b ESNF O What fFHRITIG
ClFE#ida+52& & LT

Wake-up Sensing and Alarm Service ] | Gyrmnastics Expenience
Witual robotfor Unconscious rabot for
: wakedupsensing 8§ -"] behawor recugn ition
Hume Appliance -~ & :
T il RFID
.é_ ‘o reader reader
¢, : g ,_},
Wisible robot for . = s '
alarrm notice "-'S;:.ml | Wisible robat = ,_r,-ﬁ_._ D 2
T/ for assistant = vizihle rohot
Legacy horne Heart pulse sensor N forteacher
appliahce - -
Unconscious robot
1] | for gyrnastics behavior recognition
1 M with acceleration sensar
Entrance l RFID tag platfarm Metwork robot platform [ Checkup Result Confirm
Wisible rabot for
explanation
BC for RFIDtag s f‘uﬁr’[ual rnhllgjt
Privacy Level - & ?E:"u'E' or counseling
Blechon ﬂ) t seletion :
RFID g
Reader

F'artn:lpant

i

Figure 5-11 Schematic of simple checkup services
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Acceleration sensor

‘\'\“‘) \'\"_‘) Camera of pghawor
recognition

Teacher robot

Figure 5-12 Experimental setup of gymnastics experience area

542. €t YU SR

S HEZHY—EATHW -t Y7 T 2% Table5-8 IZit 3. 2OV —EATITE X7
PF % Where & What & When > %7 7 20Dk o4& L THY, (KEGHE Y — B X TIXIREITEIRRR >
A7 At Where & What & When o327 5 2L L THW=.

Table 5-8 Sensor classes for simple checkup services and gymnastics-support service

Who When | Where What .
No. Sensor class . . . . Location name Sensor name
info. info. info. info.

1 Who & When sensor o _ .
class
’ Where & When sensor i 0O .
class
What & When sensor

class
Who & Where & When
sensor class

Who & What & When
sensor class

@) Entrance

Wake-up sensing
and alarm service  |RFID reader

5 Where & What & When i o o Gymnastics (RFID tag platform)
sensor class experience
Checkup result
confirm
Gymnastics Gymnastics behavior
experience recognition system

Who & Where & What &
When sensor class
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543. 75y b I+ —LDHAREZTA X

Ty h 7 —ALTEHIADZ—FIZHLTIEORA Y FE2EID T T - Rt L
BEREL TS, £z, BIFrRy MZEDEErR Y b ESIEO What FHRIZIS C27 R
A RRITFEBLTE RV, 22T, 7Ty M7+ —LZIEL, SN BREED AP 53 HTTP @ GET A
Vy RTT Ty b7 — DT —FX—2ABWARRRA VB T 2 — A G IZEE L., o 0%
Tx—RZEoT, YT TEITSINTWDLH—EADER, O TOrRy FEa—HFo W 1F
¥R, Service Flow # 52/T L T\ 5 & X |24 m R v R ZRIREE T 5 Z DOFRED R — X (userDesiredWhat) ,
a—FPRR BRI SN — A DR EA SRR Lz, SN AP SREBIRIICT 7 B A LTI
WMERGTHA L X T 2—ATHLIEND, ZOA L H T 2—A% PUl BIA U H T 2 — A LIRS,

Pull A > & 7 = — A DB % Figure 5-13 12”8 3. BiFrRy MIZOA v ¥ 7 = —ATHhAErR
Y NOR—=XEBMEOR =R %R =V 7 THERBG L, ZioDELZFHE LAEKRE R TEDEWIC
ISCTZmNT 52T 5. 2O 27 2—A% LTV SNDHIERT 7 —% Figure 5-14 (ZR7. =
ZTCIeEr AR v hOR— X% RobotTeachesWhat, {K#:H DOZNFE DR — X% userWhat & Fifk L T
L. ZOXICPUN A BT 2 —R%NTHZET, REEHR ARy MK 28— B AR EE]
AREL 72D,

where:ExerciseArea

serviceframework:NRService Information about
task:ExerciseTask area where robot are
serviceflow:ExerciseServiceFlow employed

service:Exercise0

robotWho:wakamaru
robotWhen:2007/07/11 10:11:13.111 JST Status of robot
robotWhat:serving,Exercise0

userWho:Person2

userWhen:2007/07/11 10:11:13.111 JST } Status of user

userWhat:r=us_I=us

userDesiredWhat:r=uf_I=uf Action which
robot presents

Figure 5-13 Pull-type interface to access database

Gymnastics Behavior Connection Unit Pull-based API :
| ecognition System ‘ ‘NR“PF Se“’e" ‘ Teacher Robot |NR-PF 59W9'| |Servi:e AP(Outside PF Assistant Robot

. . CrosshL HTTP PUT : EDIMI HTTP GFT
%’ ShakerArm ﬂ RobofTeachesVhat.r=st_|=st Response Reference Inf_crmation M
HTTP PUT : FDML Where:ExerciseArea —
HTTPPUT.FDML | X RobotTeachesWhat:r=sf_I=sf Service:Exercise1 or 2 m
userWhat:r=ss_l=ss -

userWhat:r=ssl=ss Actionl: g
RobotteachesWhat:r=sf I=sf | EX: Shake faster!

HTTP PUT : FDML
RobotTeachesWhat:r=sf_|=sf HTTP GET

HTTP PUT : FDML Response Reference Information H
| RobotTeachesWhat:r=sf_|=sf \Where:ExerciseArea |

: Service:Exercisel -
RobotTeachesWhat r=sf_|=sf userWhat:r=sf |=sf -
RobotTeachesWhat.r=sf I=sf | Action2:
HTTP PUT : FDML HITP GET EX: Good job!

RobotTeachesWhat r=sf_|=sf Response

A | bTTPPUTFOML
userWhat:r=sf_|=sf
— HTTP PUT : FDML
. userWhat:r=sf_[=sf
HTTP PUT : FDML
userWhat:r=sf_|=sf

Figure 5-14 Sequence of shake-arm exercises
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544, 75y F I+ —LDINT A—R G

AEI T What (E#RA2TEH LRy — BRI CBITHEF XV PF L REBITENRR S AT 20
What {&# D /34 > %3 5O What 1 2 FH\ 7= Service Flow Z kX% .

5441 1—4IZE9 4 What [F$R50d
(1) &EF# 7 PF
BT-X 7 PR IIHBE - BT ¥ 7 O ERTE BN BT 2B ICB W TR SN T T v b7
+—LTohsbH. ZOPFIX, =—4ID, Mhl, HEH, HE, KEREO2—FOT T4 —ICb
D a—FIEHR OB BISHE, FEREHERE, BRHIBMEREN D72 D . SRR = — V3 FTRF T 2B 14 7D
DIZLoTa—V AT DHAETH 5. BARHIEEREIIRRFESNIEF X7 ID A N HiL, =2—W
w$mC%m%ﬁﬂbt@ﬁﬁ%#*fzﬁﬁgﬁﬁﬁ%ﬁ%iﬁb,ﬁ*tz7uﬂ4&_ﬁ&?5
e Th D, ETHX V7 PF Tlia—VEREZOE FRMET 20 TIH e, —ERT a1 ¥ CTHIA
THERE L —VPIHERN O AR L CTRMET 2 Z LIRS 5. Zhucky, =2—Fo7I7 4 v —%
RE LD O —ERBENATRE & 0 D (KB S X7 2BV TE, BARERAMER D (B
VIR ICRE L, k= T Who fE#RIZEE ID & L, What [FHICZOF#EZTLRT 52 &
& L7z, What fE#OFLak /X # % Table 5-9 [T/~ 7.

Table 5-9 Pattern of description of what info.

Disclosed info. Descriptions of what info.
male Open_g=m_a=r
female Open_g=f a=r
unknown Open_a=r

(2) (REMTERER S AT A

{ZI:?;M@JM&/XTA I TERRGR S AT DM E Y oV 2 S O TR Le. 1788 2 T &
SEDRIFAIAZT ENEEENPD DA AT % AW BgRGH A 7T 5 Th 5. Figure 5-12 (271

%?@v%??%%ﬁﬁ ZDOVAT L EMEE Y Y M AE DSR2 %

Table 5-10 33 X O Table 5-11 (27”9, FOALEIZE L Tix
s FREALY ElcHDH= UP
s FREOR S ICH D= SIDE
- FOHE LY HIEWIEIZSH D= DOWN
ZATENRER Y A T L DOEGAEERE B IS W THEE T 5. FOBE T LTI
- BLENALTWD= FAST

Do VELTND= SLOW
EINERE Y o OMEEZ AW TEAMSNICHET S, 2O ZEAEDLEDLZ LICEY, NOFONEE
X TP AITENE I 36 Mt & 70 5. A T, ARSI 21TEhEw & LCix s MlEEZ AEL,
AFF 41 FEOITENEHRFKAI ATRETH H. NR-PF IZ24(E S5 What [5#1E
Table 5-10 \ZR L7= X 912, BlZIEATF : UP A FAST, Z£F : SIDE A SLOW DA I2iE r=uf_|=ss @
XolKFELTHZ L L.
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Table 5-10 Description of hand motions

Left hand
Move quickly Move Slowly
Up Side Down Up Side Down

Move l_Jp r=uf_I=uf | r=uf_I=sf | r=uf_I=df | r=uf I=us | r=uf |=ss | r=uf |=ds

quickly Side r=sf |=uf | r=sf |=sf | r=sf |=df | r=sf |=us | r=sf_I=ss [ r=sf_|=ds

Right Down r=df |=df | r=df I=sf | r=df I=df | r=df I=us | r=df |=ss | r=df |=ds
hand Move Up r=us_|=uf [ r=us_I=sf | r=us_I=df [ r=us_I=us | r=us_|=ss | r=us_I=ds
slowly Side r=ss_|=uf | r=ss_|=sf | r=ss_|=df | r=ss_|=us | r=ss_|=ss | r=ss_|=ds

Down r=ds_I=df | r=ds_|=sf | r=ds_|=df | r=ds_I=us | r=ds_I=ss [ r=ds_I=ds

Table 5-11 Description of other motions

User Status Descriptions of what info.
Sitting sitting
Standing standing
Both hands are raised uphand
Enter area inarea
Exit area outarea
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5442 H—EX7O—Oith

FeEn Ry MTEDTFAROIRE T R3A A$E7713 Service Flow 2 W CHER L7z, FEIEERTILE
FX 7 PRICTRI /RSN ER (BYEAHEMERARB) 120t U T 3 FFAD Service Flow #7645 =
&L L7, B Service Flow DIRAEER T — 7 /L % Table 5-12 1259, T MITIRAE ZREF1H1C - Y
Aripba—FraRy ho What fF#RE2L L. £, SFB/UTNRRERIZ N Y ARRELTSHA
DEBIEORELZERTDH. ZOXSIC, ETHX T PF LERBITHRM AT 2B L0 AEn Ry b
What 52 FIH L CIREBEB 2RI 52 & & L.

evaluateExercise*(*1% 1 F721% 2)D4LEE (Service) TlX, T —F XR—RZEEL W bHa—PLaRy
R AW FEHREZBL TRy MIEAEFEDIZODONRT A—ZEHZITH Z L L Lz, BRICIE
Exercise* TS AR v RSB KEE L7 — X (RobotTeachesWhat) & = —# DA — X (userWhat)
BT —HRX=2PbEET 5. DU T, Exercise*d FETRFHIZ% 9% RobotTeachesWhat = userWhat & 73
STWHRFHOBIGZR T L, R4 — v RXJERICEFL T 5. Evaluation*_g=m_a=r ¢ Service ZLFET
T —ERFETER v NIZZOBRBEEHRZETLR L TRy MIEET L. EeRy MieARy b
H@a~ FIbDZDEZIY L, ZRUCESWTEINEILT RS 2 &inx 5.

Table 5-12 Outline of state transit table of service flow for male

Trigger
What info. of user )
i i Whatinfo. of Internal info
RFID tag PF Gymna§t.|cs behavior teacher robot :
recognition sysytem
Open_g=m_a=r r=us_l=us sitting Finishing service Finishing service
(Start) Greeting_g=m_a=r—
Greeting_g=m_a=r AfterGreetin
Greeting g_g — . = g
AfterGreeting Exercise0<]
Streatch
and body | Exercise0 ™= Exerciset
twist \|,
" Exercise1 evaluateExercise1
% She;\ll<:-1/-\rm evaluateExercise1 >Evaluation1_g=m_a=r
n .
Evaluation1_g=m_a=r Exerlcise2 =
\4
Exercise2 evaluateExercise2
Shake-Arm N
No.2 evaluateExercise2 +Evaluation2_g=m_a=r
Evaluation2_g=m_a=r Byebye «
Bye-Bye | Byebye T (Eng)
(End)
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545 H—EX®Da TV

7Ty F 7 —LDOREBIOILEICL - TEAINDI Y —EADa T Y O E % Table 5-12 ®
Service Flow [ZE3W TR~ 5.

(1)Greeting: Greeting

AT R Y MIZMFICE T 5 ERBOME LR X, KEEZ TN EST-OMFLETHL 91
R 5.

BFaRy MIEErR Y FOIRREN Greeting IZ72 5725, b B %,

(2)AfterGreeting

FEm ARy MIBIMENT T2 L5 E TRET 2.
(3) Stretch and body twist: Exercise 0

SeEm ARy MIBEE BT 72 0 RIS 2l d LA b Ly FEENO RARZEE TR LoD,
SZMEBEICELTHH O XH)HEFTENET 5.

BiFeRy MIELEeRy PoREBLFECEELZ L — A3 5. [AKRFIC, RobotTeacheswhat &
userWhat % Z/kLb#E L, RobotTeachesWhat=userWhat DA IZSINE N A TR v S OFREICIE L #E
STV EHWTL, LTOENTZITS.

RobotTeachesWhat =userWhat : [ZDFH+ ! | A4 21| [R5 ] WWE | ZZDOFENTELT
9.

RobotTeachesWhat # userWhat : [N B -722 ] 77 A b ] 9B o NAEA D | %D
JhETHENTZIT .

B, ZMEOR—ALAETR Y NOR—ANEHWZ 72556 %% L C, RobotTeacheswhat &
userWhat 3 E A RIFADOEZE S E Lo T D E AT L HIT LT,
(4) Shake-arm No.1: Excercisel

SRy NIZMEICELUTHEL ) Lo EFTEANL L, Wizl KT 7 RETHRWT VAR TR
TR EEFZFARL LTRRT 5.

B+ v id RobotTeachesWhat (23 W CHeA v AR v b ER UBIE Y BIfE&E1T 5. [RAIRRIC,
userWhat D FDHE) & 78 FAST L 72> TWAHEEIS, ZMEDELED Ry hOFFEIZIEL{ft> T 5 &
WL, LFOFRNTEITD.

userWhat D F72% FAST O : 2O+ 1) [ 21 ] TR50 1] TWnE | FEOFMNT &
179.

FRUADOEGE  ENDL o722 [T7A4 8] T2 50BN AEAD | FEORNETHENT
2179

(5) Shake-arm No.1: evaluateExercisel

Excercisel ¢ H1¢> RobotTeachesWhat=userWhat & 7~ 7= OEIA4 2 FHIME & L C NR-PF PN TR
T 5.

(6) Shake-arm No.1:Evaluationl

JeAE R BT evaluateExercisel T3 O V- FHAMAE DY T O E O 7o BIELL B THIVUTED 5 5L T,
BEARE CHIUL S BITHERED X O IZHFET 5.

(7) Shake-arm No.2:Excercise2, evaluateExercise2
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Excercise2, evaluateExercise2 1%, Z#1E 4L Excercisel, evaluateExercisel & [rlfk.

(8) Shake-arm No.2:Evaluation2

SeAzm 7R » i Evaluationl & [AIEEIC Excercise2 DR D F AT 235 75 TR T 5. DWT, W -
TIRTe Z L B BINE IR~ T 5.

(9) Bye-bye: Byebye

SAERR Y MIEEBKE TE2ER TENT 5.

ByFuRy MIFEIRDIMEL LIRIZHED.
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5.4.6. EERFER

RESE 7~ 5 2 W — B 2 & T 2007 45 11 A 29 H, 30 AICFKEEEZ 35 CRAfE S #u7= UNS
R RRES CEIEFERZITV, KB 744 (B1E38 4, Lt 364) 1[04 =) 7 TOERIZSIMLT
TEWVZ. DR T, (REMABR= Y 7 COFEIEDFRE R AR5

5461 READEUHELDEEIZLSIY—ERXETER

7Ty N7 — LT 5 — AT TEREIEH LB 7 PF 35 X OMREATERER S A 7 A
EHETR Y FNOBEEARGET XL, REBEP—E AR OV RT An ZEMEE LT, (KEgHB Y — e A
DOWRAEL, Bl EKETIZEE LT NR-PF L oy METRV &0 S F#(CroSSML,FDML) D —%&
% Table 5-13 (2”7, F7z, Table 5-13 ITITARZAT o 122 INHE 14 24 ORRERD b Y TnH Y — X5
FTELR E CORFM OFIE L EHERFAEE TR LT

Table 5-13 225, X 7 PF EREMTENRGR S AT A B X OVYEAE R v F b ZERE B L7z What 1
WMAEHNTLO~I8BREED L AR ATYF U ADOREBEBRZUV X, En RNy NRAETH 7 PF
ERBATERER S AT A EHE LN S, BREL TH—ERREIMTORL WD Z L EREETE .

Table 5-13 Service sequence log of gymnastics-support system

No. Service flow From To Context Example  |Average time(sec)| SD(sec)
1 Tag-PF NR-PF FDML: Open_g=*a=r 12:09:54.093 0.000 0.000
2 Gresting NR-PF wawkamaru CroSSML: Start Greeting
3 wakamaru NR-PF FDML: on execution 12:09:54.611 1.095 0.567
4 wakamaru NR-PF FDML: Finish greeting 12:10:18.972
5 . Gyrnastcs behavior NR-PF FDML: r=us,_l=us 121021391| 0,000 0.000

Exercise0 recognition sysytem
6  |(Stretch and Body NR-PF wakamaru CroSSML: Start Exercise0
7 twist) wakamaru NR-PF FDML: on execution 12:10:22.441 1.465 0.994
8 wakamaru NR-PF FDML.: finish Exercise0 12:12:14.618 0.000 0.000
9 Exercise NR-PF wakamaru CroSSML.: Start Exercise1

10 (Shake-arm) wakamaru NR-PF FDML: on execution 12:12:15.635 1.285 0.493
11 wakamaru NR-PF FDML.: finish Exercise1 12:12:38.262 0.000 0.000
12 NR-PF wakamaru CroSSML.: Start Evaluation1
13 Evaluation1 wakamaru NR-PF FDML: on execution 12:12:39.061 1.273 0.422
14 wakamaru NR-PF FDML.: finish Evaluation1 12:12:42.722 0.000 0.000
15 Exercise2 NR-PF wakamaru CroSSML: Start Exercise2
16 (Shake-arm) wakamaru NR-PF FDML: on execution 12:12:44.121 1.832 1.083
17 wakamaru NR-PF FDML: finish Exercise2 12:13:01.970 0.000 0.000
18 NR-PF wakamaru CroSSML.: Start Evaluation2
19 Evaluation2 wakamaru NR-PF FDML: on execution 12:13:03.051 1.720 0.992
20 wakamaru NR-PF FDML.: finish Evaluation2 12:13:16.581
21 Gyrnastics behavior NR-PF FDML: siting 121322604 0,000 0.000

recognition sysytem

22 NR-PF wakamaru CroSSML: Start Bye-bye
23 Bye-bye wakamaru NR-PF FDML: on execution 12:13:22.961 1.250 0.977
24 wakamaru NR-PF FDML: finish Bye-bye 12:13:46.661

what Information which act as trigger
Service executed by the trigger
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54.6.2. PuUlEA4 227z —XR[ZkBO/Ry hEE

PUl A o2 7 = =2 W ebnRy P EBFrRy FRBIOE VL odEfEaR L. Bk
B, ZMEFRD L AT HENT O 2 ET A E VAT Aa 7 CTHREE LT, (KEBBIIEN DT
FTEIFRSITT v b L2 R % Figure 5-15 1Z" 7. (REHIZEA Ry FRER LR —XE, Z
DOz eA T R~ RS NR-PF (2355 L7~ RobotTeachesWhat # 277 7 L HIC R Uiz, 72, KEfTEIER
iy AT LB NR-PF 233245 L7203 O IR fE(userWhat) (22U Tl, userWhat= RobotTeachesWhat (3
iE, userWhat+ RobotTeachesWhat (38 & L T/ 7 7 TR LT-.

userWhat+ RobotTeachesWhat ™ % - < 7 Tl £ 447> 7, userWhat=RobotTeachesWhat D % A X 7
TEDDLIFENTEEITLTND I ENERTE S, BENRY Y b > 72K T userWhat #
RobotTeachesWhat 23EHF~ 2 D, AR E v MIHDOETHME DR — X ZHD 1hd T2 BT,
FARERDR—-ALICENE LD EEZLND.

PLEms, Pl BIA 27 2 —AEIERT52 LT, BIFrARy b3%AaR v b & REITERGE S
AT KNI HIGT- What [§#HZ Y 7V ¥ A KZEFF L, JedaRy b & L ERIERD AR TH D 2
LAt LTz,

D T T T T . iEvaI'Liatiiém l Evaluation?

: Shake-arm| Shake-arm /i
i Greeting : | Stretchand Body twist | No.1 No.2 i Bye-bye !
3 | = BN : ] e ) i i

L r=us | r=ss r=ds; r=us| r=ds: r=ss; r=us | r=sf ; | r=sf
Pil=us | l=ss i l=usi l=ds | l=ssi l=ds i l=us i |=sf | | I=sf

usierWhat | b » 5 s heenos | ) FeedbéckComménts
ot || 11T

i ¢ Piox
x :Encouragement
B O :Compliment

RobotTeachesWh.ati ‘

i . PR P L L i TR RS N I P PR S Lt

0 50 100 150 00 1iMmesec

Figure 5-15 System log of gymnastics-support system

5.4.6.3. KRAERICET H7 07— MER
What #4716 H Lo — B 2 &2 @RI O FHI 3~ <, SMFITR L TR T#RICT > 7 —
bEAfToTo. BEISH L T 127 v 7 — FOBRRER N D, VAT MIHT 2 EREERT 5. £,
vy MIBELTILTO LS RERNTFE .
SRR 7R FRE 2 D THN D) L.
RAAROaRy NOBIENREZEHR). ZRUChbbEDE NGITRD.
nRy hOBEXRNEBENO TEDEIIL ol
AANT 7 E—FDuaRy NOBE NP La0n0Ichote. BIFZIT THWO s, BH, B HEI)
T DD
EHIET TR TTEE b ARRIC UL E BV ET
Thbb, FALLTUBRADREERICOWVTIE, BIZORS Y ML UaxanTELT, Tk
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THRMNGH D Z EERER LTS, RIZT RAA ZALHHNTICEE LT,
BWEWOHECHEZNT TS NDDIFRWERS.
IS ERYy FOIFIEIDSKECTLENELER, 2660 RME 7 +— KXy 7 LTIND
DIFRWEEWE L7z,
LWV BEMRERIZMZ T,
MEHE-> Tl 5NN, BRI RNZR20OTE HHEEIEN VO30 5720,
B & DR KR35 03720, (RIC K D IZEBIL TV 256 D TH OK DR & NG DI D )
aRy FEZEENS BWMEZHIXI LD RV, DIEENS DWVANTEL LWL < bbb,
2Ry NOBEIZEEDNERNDOTH S RERFTEAR Y FDT R/ ZHELL.
A, ETFREOEEBNRDNY SHEWNE. —o0uRy hOFENERD EHEERD S50,
EWVH XL, T RS ADONERHKIED S A I U TIZHOWTOEENRERNFE SN,
UEbED7 o — MERKY, FARO RS HORREROBEICE L CGREN S D Z ERHL MR-
oo T7bb, LVHENRFROIERET RAAL ARFHNT OIREIT 9 720I11E, FAL LTHRR
THEROY ZH S0, EEPICHRNOIEMICHERA v b afaz bhd & 912 What 1F# %
AT ENEETHD Z ERRBI .

547 EE

FEEEBROFER LY, 7T v b7+ — L TREIN DIV —ERFTEHRELEHT 52 LT, 2 50k
VYL What A —ERAETHOEAERR Y M7 4 — RNy 7 T& 52 LERGETE T
T UVITITABITE D TR A 2 b OB SN TS, ZOH—ERFATEIICLY, ety
HEuRy NOBERENICES ITHAAT Z ENAIREE 720, Ry M —EXOEEICFH S TE 5
EEZDH. —HT, a—FOWBOMESENED L v 7 &Y = ZAF % TORADTR R A RIRFITIT O
BAR Y R TIUEEM AR — A2 EBARETH D, Lo LAans, FAEBEL LANORERL
2—HFOTERBET LRy MIROLNT U T T REFFENL . R > 27 A Tldk
vHEuRy hESEEL T —ERAEZER LTS, ZHICED, B AT ORE~DREEL—VIN
HWEE Y EZRTEL0E, By 7 LHWREOEBLRCMH S e X TITERGR N EBLE T LB 2
L. TbbH, AW REEREZ Ao — B R BT L0 R T R EFRERMEIR L S0, RmIC
2Ry NP—ERAOEEALNRKIND L)oo EBE XD,

7Ty N7 —LEEA LI —EXRIL, EHor Ry MO ST —E X AP &
BT 25 EIITANTH L, vRy bOBE, H—ERADBZ - A LT 50, Pull
WA B T2 —ADFEEIZLY, BIfEORAR Y b« 22—H « = 2OHHR, =—FRREICZT )
—EADOBEZESGRES Lo Z & T, AEDIEHREML > T AT AR RELE R EERXD. 2
kY, 72 20E, vay B E— A TIEITEERORR Y MREETHZ LR 6RO Ry b
WHIR AT 4 AT VAR T 270 8, P—ERAZMBIT 5 AT L& MG IZFEBATRRE D, vy
=B ZBHRONFEIZA Y » MDD EEZD.

RERARBRICBI T B 7 > 77— MZOWTT T v b7 4 — 2 OBENGEERT S, FARL L TIRTT 5%
WMOEomM EICRELTE, KVEHEOESWER Y NOBARENEZLND. 7Ty M7+ —ATIE
AWIH TSN TN— R =T L h—E 2 AP ZBEEL L CoBEL, Bfiz=> hE2NLTZEND
FHET AR THD. Tz, vRy hOERIIME D EARRBRHIT R v b & EEERE T 2 HEk
2=y MIREEN, VAT LOEEEDENICHED D Z ENAREEZD.
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2Ry MZE BT K3A ZAD#E7RIE, Service Flow #1d Service & Pull A > % 7 = — R L B4R
Ry hEa—FO What [FROZBBTEBEL TS, 7 KL 2ONEDIE L% Service DR TIT9 7=
DITIFEAE ARy MOEWVOFHMIEZ BT 5721 TR, BOORA V MHlET 52 ENEEL R
L. FELEY—ERATIEMFOMBEL T TR P IOBRE S F D What [FHRAZ TS L TWD 720,
EWORA Y BB 5 X 51T Service DB AEET 5 Z L CEEAFETHD. 7T v F 74— A
Tl Service DAL 2 fffl 2 ([ZFEE L TV D728, 3% 5 Service DADKLE THISAIHETH U, H#ERr1E
MOBMEEBSHICEBTELLEE2D. £/, PUlBLAS U2 72— 2%2FHLEB TRy ML
FENTICR L TIREr Ry R EBINE O What fF#RE2ZEXRSR LTS, fErEROEERIXE
DR TEHEEZD. —J, TRy MILDHEOX A I T OUEIIRETH 5. 2k Pull
WA BT 2 —ATRLNEERR Yy O What fFHRIZITAEER R Y S OFERIRBIZEET 2 FH03 e
, ENOEBELIZZA I VT TORENNERT-DTH D, ZNEEBETLH-OIEr Ay NEO
EHEBERENBZLNDD, S%ORFHEREE L2,
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5.5. Rt oY EER L-EH A FE-f-O0KRy FH—EX

3.3 HiCHR 7= Y EA AT o OEAIZL Y SIS & - 72— B AFATICHE R E
SERT D ZEMAMRETH H. AHITIE, KK 2= "—H LT ¢ U r—2 (UCW) D)5 L OVLEE
BRI 2 FIH L2 EERE 7 — R B — B A D EIFEREE LT, B 2R LS HA
aRy h—EREEOT T v N7 4 — A XD EHMEERIET 5.

55.1. [EEH#EN UV — R UBHHY—EXDHE

JEEHREAT 7 — R B — B A DY AT AERR % Figure 5-16 1277, a3 a2 =4/ — 3 aRy b
Xv=tal—Hl5H GHE OrARy hORREZ ATR, =ZEHEIT¥E, HZ, 41— T—NEhzZ
YL, 66 GFMEHE ot ¥E ATR, —ZE LA LE. vy bt ofdEX % Figure 5-17
(R EREERR TO Y — B 2OBINE A Figure 5-17 (DWW TR 5.

Corridor : Robovie 232 —IZF Z20F, —VOHEBRIZIL U CTHEID OISO # %2 #2175 (Figure

5-17D).

MHI Area : =—H% 73 MHI Area IZ A > CT& 722 &% b U #IZ, wakamaru 28 = — BB D & 2 JEEHD /X

FIVDORNZILD K 9 (22T (Figure 5-17 @) . DWW T, =P R AL ZMEL TS % R U HIZ,

ZDINFIVTHA SN TV B JEE O %2 wakamaru 2397 9. Z DFE, Robovie 23 HEEE L 7= 5 &l O %

LRI O % 3% (Figure 5-17 @).

Toshiba Area : =—H% D ID # 7% RFID # 7' ) — XTI L7 Z &% R U FIZ, ApriPoco 23 E& DFAIT

%475 (Figure 5-17 ®). Z®FsE, wakamaru <> Robovie 235 L7250 ® &2~ C, =—HFITL T

TeJE DRI ZAT 5 .

Eager Area : = —H¥ D ID ¥ 7% RFID # 7 U =X THEI LT Z L& MU TIZ, 2—WRE4E TITHY]

SNTIGEiE 2 > FARRMER L, 2—FICRR SN )E#i% % » T3 % K 5|2 Display Robot 2323
(Figure 5-17 ®). D\, —FNTIRARZ 2L L& N TIZ, ZD)EEio 27— % ARC
(v=tal—%) Ra—HIZFET (Figure5-17 @).
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NTT

i- EEE

Structured Environmental Robovie Tag reader! Tagreader2  Behavior recognition wakamaru

Informat{on Platform N system |
[ [

- __ATR - - MHI

EI T

[ [——1

[N
ey
(Tag reader3  Tag reader4 ApriPoco ARC \ Display robot |
Y f Y Y
ATR Toshiba Eager NTT

Figure 5-16 System structure of shop-guide and couponing service at UCW

I explain the

Toshiba area

Behavior
recognition system

Please choose
the coupon.

\

Figure 5-17 Robots and sensors layout of shop-guide and couponing service

Corridor

Structured Environmental Information Platform ‘
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552. Y EHICEDWV - UYEE

K HASICELE L7227 F 2% Table 5-14 |27~k Toshiba area & Eager area (2%, 3.3 fi H—+%&
Vs T AFEE ) Zi§7-3 who&where&when 7 7 A D RFID % 7'V — X % fidi& L7=. RFID % 7' —4
MO~ = > b TlE, Who IR L7=% 7' ID Z5tik L, SR ER LI FIEFPH 2 Where & L7- 4W
THmAE AR 5.

MHI area & Corridor {213, 1TEIEEHE T AT A[B9] & BERR DR HAEE(L T T v b7+ — 245 (BREEE
WAEE(L PF) [61]1Z2 V7=, FEBRTIX, Zh b % where&what&when 7 7 A0 o4& LTHWE., £
7z, 133 Eio#Ht T who E& e 2RHE T, s PostllgEEnNIcEhEn
Entrance area & MHI tag area %% \F, who&where&when 77 7 A® RFID % 7' U — X & FdE L7=.

Corridor & Entrance area TlE 3.3 i who O FH G ¥ | ZFEH L7=. Corridor TiX, BeB5i
B S L PF & H#3 2 Robovie 723 12— /L ID OJEAEAE, IRREFHRZ B L T — W~ N0
WS 5. £ LC, ZDOEEE NR-PF 122515 L, NR-PF TlXZh b2 ZRER T 5. D\ T, Entrance
area CEREIFHRIE(LPF & RFID % 7 — X OZ LN T L2 AW TP A SN F A I 7T,
ID & AT I THEETAAERIC L0 Mo — Y DY —EXEED ID 2% 7 ID IZHEHT 5.

MHI area & MHI tag area CliZ 3.3 i who [EHOFRIES ¥ > ] #FBLL7-. MHItagarea |ZC,
RFID % 7' U — & LATHREGR S AT LAVELRS L7z AW TERSHE 4L ID QXA 23 472 LARE, MHI
area TITATERERM S AT A7 H D AW [E#H D who % 1D ZHLELCTH 7 ID IZEH L TH—E XA %17 9.

Table 5-14 List of sensors and sensor classes at experimental setup

Who When | Where What .
No. Sensor class . . . . Location name Sensor name
info. info. info. info.
1 Who & When sensor o i i
class
) Where & When sensor i o i
class
What & When sensor
3 - - O
class
entrance2 RFID-tag readerl
Who & Where & When o o MHITagArea RFID-tag reader2
4 -
sensor class ToshibaArea RFID-tag reader3
O EagerArea RFID-tag reader4
Who & What & When
5 -
sensor class O O
entrance2 Structured
- Environmental
6 Where & What & When ] o o corridor Information Platform
sensor class MHITagArea Behavior recognition
MHIArea system
Who & Where & What &
! When sensor class O O O
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5.5.3. EERFER

MR LTV AT D& WSR2 — R VBT —E X Z1TV, ZOREO T AT v 7 &R L
7o, —ERAPCEG =y R BT vy e — RIS AW fFfds K OAW [l A SR 2 1R
L7, $£70, F£AT v 2B 5 ID BHOWRIE L OEF RS ORMAEFL L7Z. Multile 138t~ = >
BT v a— RETz AW [FREMOEREME L2 &KL, Single I3MET HMOEHRI 72
MolzZ EHEWT 5. Fiz, MAELL AW IFRE MY TICEREN T — 22 HOMIZEE LT,

No.3, No0.6, No.7 TIT AW [FEMHEAIC Lo T BV F —4 Lfia S, —F DOIREEDS request,
gazel [CE XD -T2 AW [FERONES TEXCWDL Z N n5D. £72, No5 TRFID # 7D ID (/' n—
sV ID) EATERRERR Y AT A0MFE L2 ID (m—H /v ID) OG0 EE S, LI No.6, No.7 Tix
ID ZEHZ LV AW EHRIN DO —2 /0 ID (Person13263) 737 t—/ 3L ID (Userl88) IZA#H SN TS
ZELMERTES.

AW TEFRFEANFIC LY, RO X 5 ICY— AT TICLE R ERA VT — % DA DEITE
U TSI, Nob, 7, 8, 9, 10I2BWVT, EHmORA Y MIH—ERZRA NR-PF 22 H ik Sh
TWDZ bR TET.

No.7 IZ3V T, MHIArea ® wakamaru |Z35(E Sz @ ARy o~ RORER % Figure 5-18 (27~ 7.
7 —77/L ID (Person15334601, Person13263) 7%, 71— N/l ID (Userl88) (ZxfGffif b Tnsd 2 &
Moy in% . F£7=, corridor (23T, Robovies 73 ID=2 DJE&i % recommend L 7-BRERFE SN TnD
ZELMERTE D, AU ID ST EHALERIC L Y, Figure 5-18 @ No.2 IZB W\ T ID faA S S
THAI T Ta—aNnID R a— UL IDICEHSNTZBRTHS.

PLEDREREN G, 33V —EREBLO-OO& M) 23 Bt o V0B Loz A
T, ¥ ,m%%otﬁmﬁxzngﬁﬁﬁéﬁﬁwm:%ELﬂﬁﬂﬁféz&?,%ﬂﬁ%xhﬁ%ﬁ%%%
HNTY—E 2 REFTRETH D Z & R L7z,

Table 5-15 System log at shop-guide and couponing service

N o Device Received 4W information D . Integrated Integrated 4W information Senvice request
0. ea
name who when where what data who when where what
1 SEVPE  [Persont5334601 | 15:36:14 04| "eenontentance2 | is Memberf Single  [Persont5334601 15:36:14 04| "eerontentiance2 . s Memberof
| inentrance2 group15334601 in.entrance2 group15334601
RFID-tag register: .
2 | Entrance User188 15:36:17.205| near,frontentrance2 request Multiple User188 15:36:17.205| near,frontentrance2 request
| readert Person15334601=User118
3 SERPF  [Person15334601 | 15:36:18.245| "eanontentance? | isMemberOf jeonvert Multiple Userfgs  |15:36:18.245| NecrontentanceZ | o
in,entrance2 group15334601 [|Person15334601->User188 inentrance2
4 MRS | Person13263 |15:42:50.695| "orfontMHITaghrea is Single | Persont3263 |15:42:50 695 | "eanontMHITaghrea is
| | MHitag inMHIArea inMHIArea
ID- ister:
5 e RFID-g User188 15:43:00.616 | near,frontMHIT agArea request register Multiple User188 15:43:00.616 | near frontMHITagArea request
reader2 Person13263=User188
command:notify greeting
near frontMHITagArea . convert: near frontMHITagArea
6 ARS P 13263 | 15:43:00.762 i User188 15:43:00.762 t botwaka
erson inMHIArea s Person13263->User188 Muttiple ser inMHIAea fequest. jrobotwakamaru
—{ MHI Area luser=User188
convert: command:explain 1
7 ARS Person13263 | 15:43:20.434 in,MHIArea is . Multiple User188 15:43:20.434 in,MHIArea gazel robotwakamaru
Person13263->User188
user:User188
" " " command:recommend 1/|2||3
Toshib: RFID-ta -front T oshibaAre front T oshibaAre .
8 oshiba 9 User188 15:46:08.089 nea.r " f:s loalvea request Single User188 15:46:08.089 near on _US \oafiea request robot:ApriPoco
Area reader3 in,ToshibaArea in,ToshibaArea
user:User188
command:notify select
RFID-ta frontEagerT agAre frontEagerT agAr
9 91 usertss  [15:50.02.807 |"CEN O EAETTAGNEA] et Single User1gs  |15:5002.807 |1C0 O -a9eriA0NER| o est  robotARC
Eager reader4 in,EagerArea in,EagerArea userUsert38
Aea command:notify delivery 1
10 ARC User188 16:04:08.938 in,EagerArea requestCoupon 1 Single User188 16:04:08.938 in,EagerArea requestCoupon 1|robotARC
user:User188

SEFPF:Structured Environmental Information Platorm
ARS:Action recognition system
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Requested service

y

ServiceAhistor

—

<senice>

<head>
<naming>
<nickname>UCWGuide</nickname> requested service name
</naming>
<location>
<area>MHIArea</area> requested location
<[location>
<author> User188
<fullname>NTT Cyber Solutions Labs</fullname> =Person15334601
<lauthor> =Person13263
<launcher>
<fullname>User188</fullname> requested user ID
<nickname>Person15334601,Person13263</nickname> <——— sensor-dependent user ID

<depiction>gaze1</depiction>
</launcher>
</head>
<body>
<soloidAccess>
<method>T CP_Socket</method>
<ip>192.168.34.23</ip>
<port>7000</port>
</soloidAccess>
<NWR>
<jobRequest target="all">
Explain1Task command:notify explain 1
<fjobRequest>
<task>

<task>
<history>

<requestedJob>

Requested robotic function

<time>2008/12/03 15:35:26.633 JST </time>

<area>corridor</area>

<target>Robovie5</target>
<senice>
<seniceName>UCWGuide</seniceName>

<jobName>RecommendT ask command:besides recommend</jobName><————

<jobStatus>success 2</jobStatus>
</senice>
<JrequestedJob>

<requestedJob>
<time>2008/12/03 15:43:00.796 JST </time>
<area>MHIArea</area>
<target>wakamaru</target>
<senice>
<seniceName>UCWGuide</serviceName>
<jobName>GreetingT ask command:notify greeting</jobName>
<jobStatus>success</jobStatus>
<[senice>
<JrequestedJob>
</history>
</NWR>
</body>

<senice>

Robovie5 recommended
Shop( ID=2) in corridor
at 15:35:26.633.

time
location
Robot name

Robotic function
Result of executed function
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Figure 5-18 Common robotic command from NR-PF to communication robot (wakamaru)




5.5.4, FE

AREFERBTIE, B VBRI T 2 PERE CH—EAZEB L. 2 —F RIS Cd—
E'A AP I W T A 2B P OBARRAIRTH L. 2O, X507 72 LH—
ERAEITICHBERERICER L7 Ve —F 12k, BV EARFTNABELEITZADEEZS.

SEREFEHR TId where DFEFIPH 2 W T AW IEHHE A 21T o 7. 2 AW EITHERE S 2 72 012 3E
PHPICHEER D 2 —FRIFAE LR 2 E SRR & 72 5. FEEFER TR 2 2 — ¥ — A5 O R & SICHE
LCEBLE. ICH 7Y =Ry TRIRFID # 7 — X B2 W e —E X AP TIEZD X H 7%
FRPENEBEZDH. —FHFT, BEENCERO—VREETL2HAVEESh, BRA LR 7r—2A
SOMIGNEEEEZ D, TNERRT D HEE L Tala=br—rvaralry b EFERERTEET
T, RETHEREFREBOICIET 2L L UEHTIZENEZOND. v Ry N & FifE
BXEELTUEATHET, HlzE, vy hB2—F L OXFE2E L CHR L, MIENS O IR
RTMAETL2ENREBEZOLND. ZOXK I REREGE HMALEANT L Z LT, h—ERDOEEMED
] ERFLAD B 725 % OBRFHRE L Lz, £70, 8% L2 AW B S Tl o ORI E Y
fRAEE COMFHIITE > TRV, ZAbEBET 5 Z L TR VEEEORmWIERK G OEBHIGF S
NH10, ZORBEBROBRREE Lz,
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5.6. MIEBH—E X~DYLE

AEAECORR Yy MZE 22— XETROIFFISNLI T — R & LT —E2ARE T b
. ZOV—ERE, FERT—EAD LI —P L OXFELIT T, v = a2 bL—% XL 5WnHEE
RNy NI L 20 oE:, BEWEELZ O o@ERl, 2Ry MEOMROZIFELSE, aiy b
2K DO L OWERR I EENE S . Tz, I A e — & Ui, BEinARy hoF e s
—va VEOERHMNERE L 720, JFEROHER 2 E ORI D DAk & 7o BEREAR OMFEN ATV
L. LD, KimX T ) EALOH— 1 & AP BHZE DM D> HIZ T2 ZE ST

VPR — B R 2L, BRooRy STk Z ERNREE YA, EE O Ry MR L CERT
DRERT—ERR0, BHEORRy MR —T v VICEEE L TEEEZEITL, Wi EERT 5V —
EAR LR ONREZ NS, AFFRTIE, BEEETOZ—VIHRICENT, #HOorRy b3
U BERE Z NAVIEH L2 N bW i & @il - 2 h— e 2 2 kt5 L 3 5.

LIKETTIX, NR-PF @ 4W1H O — 1t 2 AP BIZE DR A %, Bl — B R 7200 TR < ihiElk /e & o
WY — B R HIEER T2 AP B O ADIRE, BLY, TORHAZ AW —E 2 AP B
HOFNEEBRRD. BRMICIE, SHESHERE e Ry bokkx 2w E, =—F - Pt - 7R
> MZBT 5 4W, BR v FOKEE (How) & Z0EMES O BETHgbL, Znbifme v
—EZFREMAEDOE T —E R AP ZRRT OV 2R S. Fz, —E X AP OBAFER KD
O, BELIHHAE VAT ARBEN I AL A XT5H 2 LT, BEOaR Y b3 72 sEe & Iak
WA LN LW %@ 52— B2 AP ZBIRARETHDH Z L &2,

5.6.1. M EY—ERIZHBITAEREHR

B R AR Y AR & AT Lot 5 M iEiy — © A Ol % Figure 5-19 125, Z 04—
BRI, =P 5O &> TS HERISH LT, Robot-2 23/ N THRZHF L, Robot-3 73
Robot-2 7~ & ¥l &% (e 0, Robot-3 43K ¥alali & L 72728 B4 — b 2 % BEsR Lz ot T 358
ZETHEBSND. ZOMIRAFARCOL—FLETHHIN LYY —EAD—DLERXD,

ZO—HOEBL, Ny FCHBARET 57 80 a Ry Mo kB RLDROWERIEEE, fhon
Ay bROT— Y L ORI O LR & OYEREEIC KBS D . UBETIEZ OBE T —E R &
BT,

1) BARy ML DB HE

F—EATHRLARBWRBORS YA X, #M, REOT 7 AF %, [HE7E ORI &I
BB, —HT, £y ML, THRERCRIETRER YA 27 SRR T SRS B 5.
FRPE, P EREEESE SO, SFEMBOMEEL 1Ry hOBREOTREOBA 2 5 L
W%, DETIRZ 0% [WEREIED - DHEERA] LIES,

2) —PMO Ry b & OYHLAE

Y= RAZFTT oAy bR ERDWMITAERZRN O 2 RAEICRE SN D, £z, 22—
PRHIELTWDAEITSL Y 77 =07 LEDRIZR EFIZFE L TIE RV, 20X RBETH—EA%5%
BT BB, Y B RFATRC - B Ry M R BRI OREBEE L BB, ThbY,
By RN RCHB AT B OIS, P ORIRS Y — ERETFERO DR Y b Ol
LB LiwBhChs. i, 2Ry MHTOMEOZIRL O DI, ZTETIEREA TR
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DuRy FOEEHENTH D ZENMHATHD. FERIZ, =Ry MR —FIChiEERT 5729010

X, 2—HFOMER Ry SOEERGENICHD ZERMATHS. PR TIE, ZoEffE2 [
OO OMEILA] LS

— Robot-2
[ I will pick up

the newspaper.
Wl
Nemspape[§;%%

Please bring the
newspaper.

\

(— 1

{

I will delivery
the newspaper.

Figure 5-19 Example of object delivery service
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5.6.2. MBI —ERXT7 T 45— 3 DA

56.21. tr¥#EnRy FOHWFILEY—EXER

AETIE, 52 HTHBRARAWIH IS Ry M Ev o ofigfh s h— e AR &k L,
BB A £ 5 — B2 AP B O =D U & a Ry hoOF#EER L O — 205
U SN

o—, Wth, mR Y b ORFREEZ Figure 5-20 IZRT. 76RO NR-PF & [FRRIC, B omR v
D OIEWRE 2 —F « #fh - oA MCBIT 5 ID (Who), {Zi& (Where), {KRE (What) X
OGO TZREZ (When) THIGUET 5. ZhHIZMA T, vl y MEREWSIEREZILET 5.
WIBRRY I EEIC LB v ARy S OREREIE, Wi OEAED T2 DOIRFEERE, BRSO D 72 8 D E R
Bl L ONEHMERE I KB SN D & EZ2 D, 22T, vl vy M EfT 26 (How) %, #HUEEAE (hand) ,
BERSEE (manipulator), JEWEEE (mobileRobot) THIZML T 5. MA T, AEEES NNV KU 7w
REZR A X7p Eom Ry Fofidk (LI, BEEERIER & FES) B LU AR v R AR OMERE 2 12k rTEE 72
HPH (CARE, VEEHIPH & PES) & How @M E L CTEET 5. WL 2 #IE, AW fEHRICnz <,
2Ry N OBREIAARICRHE LT K& S0V A X Eotkkawmo @it s LT 5.
DX, AW g kOB E—F L oAy MIMZA THEMMRICHIZET S, 52, rhy
N EWSDOIERIEE 2 LR L, MREAVER & MF3EHIPH 2 E 83 2 Bk L Wi ok 2 BB 2 B4 =
Ry bEWMOERE LTHRY . Zhbicky, ZHEEHRLnR Y b a2 5 561 HiT
ATz [ERABIED T2 DAARIES ] & TEREEED - D OALEILE ] % 9281 L7z AP BRFE D ATHE
L.

Inba—%, Wi, vy FOAWIH L rRy B LU0 RIELZRTHES, vy FBMEEZIA
WFEITT D —E ZAONELBEEINICEET 5 5% Figure 5-21 (2737, H—E 2 EHIT Task,
Candidates, Subtask, How /572 %. Task &1, 7= & x1F, Figure 5-19 (2R L7222 — 6 O HrE & B
STETUIELWVE WD ESRITH LT, FENEWTH L5 ~0BHE), HEORE, 2—F~0HFH D
72 Y, 2OERE Ry NREBLTLHLOORENRETFRIELZLET 2METCHL. 22T, &«
& 21, Figure 5-19 |27k L7z Robot-1 @ X 9 7o 4F « #aff - @M RE 2 Fr o @b 7r m AR v b TR %
WG4 2% Task #1726 &, FF - BEEEDOZO R Y & (Robot-2) LIEMEEREED D m R v K
(Robot-3) %38 X WC1T 2 56 CIXEBLAEITR R 5. £ 2 C, Taskfid FiZ Candidates Z g% F, ©h
v FNAFFORERBIZIS U EITFIRA 4 ICftk 25 2 & & Lz, £ LT, Subtask (ZiZm Ay F3FFD
BEREIZIE U7z Candidates D 31T FIAEZ Fluk L, Subtask Fid T ¢> Required robotic function (How)(Z i, <o
Subtask FEATIZHER Ry FOMEEZTLIRT 52 L& Lz, 2o X ) lEEidicky, IKEEOR
W — B AR & L7z,
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Functional specifications

User Robot
% Who 1 ] Who
1 1
When ] When
1
1
Where Where
1 1
What What
1 —A_ ] 1 YV—mm
,°
H How
Object '
h 1
1
' 1 i Robotic function
Who 1 ¥
| 0L
1
1 1
When ! #
1 ! hand/ 0.* /
Where i maanU|at0r/ I _Working range
1 1 1 T
1 | mobileRobot | , ',/
What ! . . .
2 ' Properties of robotic function
_l___________________:::::::::::::::::::::::::::::::::::::
Physical specifications

Request command

Task

Candidates

Subtask

Figure 5-20 Robots, users and objects data based on 4W1H and properties

Required robotic functions (How)

1.*

Figure 5-21 Service data description
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5.6.2.2. 4AWIH EBHEICE DW= —ERT7 T r—> 3 VEAFKEO A

a—H Wi - mARy MIET S AW, vy hotgRe L BN, oY, — e RIEFREMAE
O CTWILER Y — B A AP Z B3 2 HsflA & Figure 5-22 (2”9, T OFSEAIE, ErPdnRy b
DON—R7 =7 Z 8L L T —H - fh - Ry MCBT 5 W HERE AR T 528 /Ry N
J& &, TR D& LT AW e & vl y hOEEEZHWT, h—E2 AP OFEARN 72
HERMET 2T TV r—a VHEEN DD,

ZORSHACBNT, VAT ARREL, TV a Vgt HERET R A Yy FORM
W, BXOT 7Y r—ya VEBICEBT DEEEROSGEE AN E LTITY . IHFREETIE, 1
—F WD AW OfETER SN —ERE#ESFME, 2) —vER¥ka~vr e Task, Task &
Candidates, Candidates & Subtask, Subtask & m= 7 v MIER S HBEREIZEI T 25— B A DR EER,
3) EIXYA XL owmElE, 4) vy FBAET DMRE, AIIRERR S OB =Ry R
OIYEERFAN D2 1Ry MERBIEZHEIL, ZTNOHEREBERT D, VAT AT, ZThbBES
niEme o eu Ry BRI S AERE 2 —% - Bfh - vy M5 AW 1FH % 1
WT, —EZDEIR, 3~ FoofE, How DLELEE, Where DIl & =i 0 R U Xk DARLD FEARR) 72
Wzt T 5. DIBETIE, 770 r—va VRREO Y AT ABREET 5 AR N 2 R %

A) T —BEREROBEIN . —ERADOEENSRM EBIEO L —F O AW [HFHRI LU D AW 1 % LLig
LT, h—brBERavwr F24ARETS.

B) a~y Npff: TOERINTE—ERAOHRERZHW T —ERERa~> R&5fi# L, Figure
5-21 DIEED Y — B A FHRAEAKT 5.

C) How DLL#E : Figure 5-20 ® A v h OFERE & Subtask & 32179 % 729D IZ 227 Figure 5-21 O AR v

kN OMBEZE X —I225A L, Subtask ZFATAMAEZR AR v MEMZ T 5. DWW, YiknahRy 3%
OYt a5 Z LISWRENE O D a R T 5. BARRITIE, maRy F OBEEAMIER & Wik OARRD S,
LRy b THGR &S T L RNTHEN Y D MhERGR L, THBNEED - OIEA] i
TRy MEfH 2R 5.

D) Where DLt =<2 KU R hDAERL : Figure 5-20 O —H « {5M0h « 0l S OBENER X
Ry hOVEERHEZ HWT, 2Ry bOBM D Task ZNERFEIT L= &0 R vy b Wi,
mARy M, ARy bea—VHTHARRRMELZREHT 5. £ LT, [WENEHEO T O OAE I
H] OB EZBFEL, Y —ERXFATEROa Ry FOMAGLEERETH. DWT, RIE LT Task
DFEATNEFFIZHE > TH—EREfTERORAR Y N ID, vy ha~vy bR ba~vy R X &gk
T 5.

ZOEIIT, TOMEATIE, V—ERT@E LR Ry hORREE, 22— - Wi oR
FD AWIH & B KO — A EROBEE - SRICE VY —E 2 AP ZHETHZ L2 AR LT 5.
£72, T AF ¥R EOWBEOILERCE -/ u Ry FOEAR EITE o T MEMERBRIEDO =0 O
ARG ] < [WEREEE D - O OALE LA ] OILRNLERGEIZIE, BT 2 B IEDILERS How
K> Where O HEHLEEO—EE/R £, Mz v AT LB ENILRET 5 2 & THEd 5 —E 2 AP
ZRFETDH. ZOXO R APBIICL Y, WY —E X APBREDOERNHFFTE 5.
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Application layer

1) Condition to 2) Service elements || 3) Objects data 4) Robots data
. . . * Properties » Robotic functions (Ho
activate service _-éaSkd.d *Physical specifications . Properlties ! (How)
based on 4W andidates - Functional specifications
* Subtask

; . - Working range
*Required robotic

function (How)

N V. y N
selection by D) ‘Where
‘who’ ‘Whe¥e’ B) Command C) ‘How’ comparison
g ) decomposition comparison and command list
and “what eneration
comparison g
4W data .
(Users/Robots/Objects) R°b°“°|C°mma”d
I
A4 |V
((Sensor_J (_Sensor } (_Robot_J_Robot ]

Sensors/robots layer

Figure 5-22 Service development framework based on 4W1H and properties
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563. H—ERXRF7IVr—a VAR TSY b IO+ —L4

PERDZERI I R = 7[69,70121EH L, 4WIH L EMEICESW Y —E X APBHRE T 7 v F 7 %
— A% OpenRTM.NET[71] 2 AW TEREIBYL L7z, EIEL =TT » b7 4 — L ORI % Figure 5-23 (7R
7

(1) Service selector =2 > AR—% > k

Service Selector =t > 7N—% > ;i%, Figure 5-22 DMt A DY —E RBLROBIR A FIEL, 2—F Ly
fhD AW R CER L EEBS T — v Rk a~ o FE24R L, %8+ % Kukanchi = > R—% > |
B GRT D, AEETIE, BEFOZERMI Ry =7 TEREIN TV BRING =2~ > R[69]% B4
IS CTHEAITRIRE L L7z, BRING =~ & NIXEMKIZOME D ID, h—ERAZER L7za—F ID &%
FlkE Liza~r RTh .

(2) 4W Integrator = > 7R —% > |k

AW Integrator = > AR — R ME, 34 HiD AW TERFEA & F%EOKREZFE L. BEMIZIE,
Connection unit @ > AR —3R > b2 BESS L7z AW fEHIC L, [A—=a— T2 872 5 3 OB
FERILID FITEFZEN BT A Z LICER LT, AW FHO 0 Who,/When,/Where % 3 —|Z 22—
PHA TEN S ZHE L, Figure 5-24 |29 AW 1§ & Ak H 19 5.

(3) Connection unit = >R —x >k

Connection unit = > 7" —% > hid Kukanchi = > iR —% > b2 BESG Lz —3, ¥, R~ D ID,
MrEEHR ED D AW IF#H A4 L, Figure 5-24 & [Al—® 7 +—~» KT 4W Integrator = > 7" —x > |k
~HAT B, Fie, AR TR T AL EERE L THEIE L2 E#RE AW fEHRICZH L, 4W Integrator
AV AR—FR bAHIT .

(4) Kukanchi == > 7R—% > bk

Kukanchi = > AR—x > M, Bl FOE L mARy FOfFH L Service selector = AR —xR > ~ T
AR LT —ERERa~vy RET —Z_X—XCTEHT 5. Kukanchi = > AR —3% > MIRERDOZERI
Ry 2769102 R—% MiEH LIz, 7 —# X—2ADHi&E % Figure 5-25 IZ7R 9. ZO7 —H X
— 2RI renRy hotERE L, Wi, oRy FOERICHZMEL, T o0 ID OfrER E
WA T, aRy NEWROEMN, Ry NPT LHMEREE —tEBT 5.

Wit B4 % J&1ElE, CLASS _GOODS_INFO 7 —7/L L GOODS_INFO 7 — 7 /L CEHIT 5. £T7—
7' /L ® GOODS_INFO & CLASS_GOODS_INFO ™% Figure 5-26 |Z759". CLASS_GOODS_INFO T,
M ORI, MEZR EoR i cHiBOAEZEH TS, £72, Xy MR MLORRRED
Wb EATREE T 272012, R EEZ ANON D EREELHRKERZ LIRS 5. GOODS_INFO
T, BUED YA ARXEE, REFOWMEAROEREEHRT L. 20X, W@ REREY
sl A OfERE SHEL TEET 5 2 & C, BihoBMCEEEROILRE. E B3 EEIZITZ 5.

Ry OFERE & B ML, Figure 5-25 @ ROBOT_INFO 7 — 7/ & CLASS ROBOT_INFO 5 —7 /L C
“H -+ 5. CLASS ROBOT_INFO 7 — 7 /L CLASS ROBOT_INFO Ol % Figure 5-27 1Z7R7.
CLASS_ROBOT_INFO TiX[A—#fED m AN > b 3G 28868, € OMERED rifE &0 riil 1 X7 Lo
BERER ROV 2 BN S & L C&BET 5. Figure 5-25 ® ROBOT_INFO 5&—7 /L Clx, BEA4
HEOE~Ax O Ry NEARERZEHT .20 L) 72aRy MEREHICEY, F—HEOBMNR L
DR EEICATZ D
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(5) Task scheduler = > AR—% >k

Task Scheduler = > AR —> > MIZEMIFI I R/ = 7 [69] CREIZBA¥E &4 T % Task Scheduler = >/ 7R
— 3R b &S E L7z, Task Scheduler == AR —x% > MI o~ FU R MMEKE L o~ REITEHRLNS
5. a<wy KU A NEREBIZIZINERD Task Scheduler = > AR —% > MIxF LT, Figure 5-22 D22~
R & How Dl DR 2 87~ 12 FEE L7~ 2o R—x > ME, Kukanchi = R—3% > F&E
NS L, il —e 2B Ra~r FEEET 5. 2L T, XML 77 A v Ttk s h—e
ABEREANTCEOY—ERER I~y RESRT 5. DWVT, adRy heihoREEE aRy hok
he% Kukanchi = >R —% v M BEE LT, —ERFTEERDO Ry NOFEFEIET L. ERIN
7o — v AR OB % Figure 5-28 (252 T, ZOFITHE, Y—ERAERO BRING 2~ K B17H) 2
GET Task (8 1TH) IZ/3f# &4, Zins PASS_CATCH Candidates (10 17 H) ([0S Cnb. £L T,
PASS_CATCH Candidates (10 17H) %% Manipulator & Hand O##E (14 17H) 34457 PASS Subtask (12
fTH) &, MobileRobot DFEHE (3517 H) 2344372 CATCH Subtask (3317 H) (243 ST 5. PASS
Subtask (Zxt L TlE, FHATICHEERBERE (141TH) 2A L, MimoEI &% X (28-291TH) (xS H]
HEZ2 RT-Box1 (1717H) 2MEME L THENR- TN 5.

Figure 5-22 @ Where Dbt & a2~ KU 2 NMERE, BE(F O Task Scheduler = > 7R —r > N DAL %
ISR L7-[69]. Z OALEEClE, Kukanchi = 7"—%> k@ POSITION_VOLUME 57—~/ (Figure 5-25)
oS, vRy b, 2—VONMEFREZEIGT 5. £72, Putin, Part of, Nextto, On THEIh-
=P Ry b, WS OB ORI 7L ERIFE%Z POSITION_RELATION 7 —7 Vinb G+ 5. %
LT, ZOMERBEKRE Ry NOEEGHNOZTE LMELZRET 5. 20T, h—ERETERE
ebuaRy NOHAEDEEREL, a~v> KU R NEERTS.

oy RIATEHE CIE, BEICBHFE ST 5 Task Scheduler = > iR —x% > b ORREEZ HW T, BT
ouRy heavwr RV A NEEHEETL. Fuly MIZoavr R X RZ2EBBICSEL, B
ID OKFED “READY” FRIZY o~ REEITL, & TH&IC “DONE” |[ZEE#Z 5. o~ FIELT
FHEIXZOREZ S L, “DONE” ITHFEER DN F A I 7 TRO A~ ROREELZ “READY”
ICEEXHZD. ZOX ) R THIED R > 7o v Ry FAMEEZ AR ET L, BEY—b 2% 5T
T5.
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Application layer
Service selector component
N L. N | |
| |

I'I-I Request command generation

[ 14 —
® Service selection by ‘who’, ‘where’ and| Conditionto
‘what’ comparison activate service

4W data of User/Robot/Objects
4\W Integrator component

4W data of User/Robot/ObjectsT
—>| Connection unit component |
N

/A
User/Robot/Objects data J

Request command

Task Scheduler component

Kukanchi component
Command list generation -
— Service
— ] ® Command decomposition elements
Users data | ® ‘How’ comparison — |
“] ® “Where’ comparison and command list
Robots data generation
Obijects data
Position data Command execution management
Request command -
§ J > Command list management
yay ya)
= R — —
Robotic command
Optional ’J.[=‘j r—
sensor Sensor

Sensors/robots layer

Figure 5-23 Service development framework based on 4W1H and properties
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Objects
4W data

Robots _
4W data

User —
4\W data

<FourW>
— | <data>

<who>goodsl</who
<when>2014/04/20 17:51:56.336</when><———

<where></where>
<where_around>near,: robot120</where_aroundiL

<where_at>1325,3000,650,0,0,0</where_at>

who
—— when

<—— where

<what>Held,robot120</what><

| </data>
<data>

<who>robot120</who>

<when>2014/04/20 17:51:56.346</when>
<where></where>
<where_around></where_around>
<where_at>1325,3000,650,0,0,0</where_at>
<what>Hold,goods1</what>

| </data>
— | <data>

<who>person200</who>

<when>2014/04/20 17:51:56.347</when>
<where></where>
<where_around>R_ON:goods315</where_around>
<where_at>62,2062,0,0,0,0</where_at>
<what>is</what>

</data>
</FourWw>

what

Position of users,
/ objects, and robots

(POSITION_VOLUME)

‘I I (USER_INFO)

Figure 5-24 Example of 4W data

(PERSON_INFO)

(OBJECT_ID)
(PERSON_ID) (PERSON_ID)

(PERSON_INFO)

|
: 1
r : I L(USER_INFO)
(OBJECT_ID) T N o T T T o
[ RLs_pATA) i 1 [T s Robots’ properties
1
|

(ROBOT_INFO) (CLASS_ROBOT_INFO)

(OBJECT)

prepem— (CLASS_ROBOT_ID)

(OBJECT_ID) ld (0BIECT D) }7 (CLASS_ROBOT_ID)
J (CLASS_ROBOT_INFO)

T [ L(ROBOT_INFO)
\

o

(POSITION_RELATION)
r (OBJECT_ID)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 (OBJECT_ID2)
1

- = = = —

(RELATION_TYPE) J
/

]

| (GOODS_INFO)

I
I L(GOODS_INFO)

I

|

|

1

1

| .
I FTTT TS s Objects’ properties
1

1

1

1

1

| ((oBIECT D) (CLASS_GOODS_INFO)
(CLASS_GOODS_ID) (CLASS_GOODS_ID)

(CLASS_GOODS_INFO)

Figure 5-25 Entity-relationship diagram of database of kukanchi component
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GOODS_INFO CLASS_GOODS_INFO
goodsInfo classGoodsInfo
’ I" _______________ \I ’ " _________________
' shape ; E Rame
1
| : :
1
1 1 .
' —— : : provider
| | |
1 .
! currentWeight ' ' maxWeight
1 1 1
l | :
1
' currentAmount SA : maxAmount
1
| ]
| . Properties of object .
\ - . g . L]
Soomooos Lbococass /' (Specifications) |-----------—---

Figure 5-26 Class diagram of object properties

— —
CLASS_ROBOT_INFO Hand
hand
classRobotinfo ‘ Robotic functions ‘
- robotClassID / A\ Properties of
__________________ - robotic function
4 \ .
' =] ! storeHan (Functional spec.)
i Hand |\" |\ —a—___
1 . 1 [’ 0
* , 1| MaxOnjectHoldSize |!
1 1
1 1 | 1
: _r'-|| : 0“1: i
i Manipulator , 1| MinObjectHoldSize |t
0 1 | H
— : 0.1! !
o U 1 1
L 1 1 storeWeight .
l o] ! ; e
i MobileRobot H 0.1 ~
L :
! 1
I\\ _________________ ,’
] ]
Manipulator - I I MobileRobot
Properties of
manipulator robotic function MobileRobot
1 (Working range)

lll

verticalArticulated

Properties
of robotic
function
(Functional
spec.)

’

Properties of
robotic function
(Functional spec.)

élk

WheeledMobile

(— T

! payloadSize H

! |

1

: MobilablePayLoad :

1 1
OflSSeceessssssos00 Z

Figure 5-27 Class diagram of robots’ how data
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1: <services>

2: <userCommnad>

3: <name>BRING</name> Requested command

4: <task id="1">

5: -

6: </task>

7: <taskid="2">

8: <name>GET</name> Task

9: <serviceflow>

10: <name>PASS_CATCH</name> Candidates

11: <subserviceflow id="1">

12: <name>PASS</name> Subtask

13: <how>

14: <name>Manipulator,Hand</name> How
15: <robot>

16: <id>110</id>

17: <name>RT-Box1</name>

18: <payload>5</payload>

19: <maxObjectSize>H500,W350,L350</maxObjectSize>

20: </robot> Robot data
21: <robot>

22: "an

23:  </robot>

24: </how>

25: <item>

26: <id>1</id>

27: <name>wallet</name> .

28: <weight>0.2</weight> ObJeCt data
29: <size>H65,W90,L160</size>

30: </item>

31: </subserviceflow>

32: <subserviceflow id="2">

33: <name>CATCH</name> Subtask
34: <how>

35: <name>MobileRobot</name> How
36: <robot>

37: > Robot data
38: </robot>

39: </how>

40: <item>

4l:xe Object data
42: </item>

43: </subserviceflow>

44: </serviceflow>

45: </task>

46:- -

47: </userCommnad>

48:</services>

Figure 5-28 Example of results of generated service data
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5.6.4. ¥REF

R LTWBY — B 2 AP BAFE OMSH DA ZMMEERFET 5 Z & 2 HBYIZ, Figure 5-29 (Z/R 3 HRGESR
BRERSEZ W T, BBk — e R L EFEERY—E Az ik L7z,

RT-Box1 RT-Box2 - Speaker robot

Figure 5-29 Experimental setup

5.6.41. TAMBIEHY—EX
ARKYy—E R AP TlE, 22—V NPT IBICEWEZ Ry R -> T 29— R &0 b L7=.

56.411. ARy b EoHEAREZTAX

FAE L2V AT LDV —4 o AX % Figure 5-30 |28, AY—E 2 TIINEE Y, RT-Box BL W
BihoRy hEHnwz, i doaR—xr ME, AU v RO AT 572 RFID # 77 ) — 4

(TAKAYA # TR3-D002B) TH—Xy MIIY T b7z RFID # 7 & 3400, 1D (ZRHS L 720
JERET — 7 N HNT A Y v OfE L B L, Kukanchi =2 AR—3% 0 b ~BEkT 5.

2Ry MZIX 2 A0 RT-Box, 1 BOBEaAR Yy M&HW-. RT-Box D=2 R—x 2 ML, fLEE
FTHWTF—IED % 7 ) — 2T, RFID Z Z )34 b7zt ID Z il L, Kukanchi =2 78—
v R BERT D, F£7-, Task Scheduler = U iR — 3 2 b BT E T2~ 2 FiZG LT RT-Box D[ &
BT 5. ZHUc Lk, REFLTWDAWEZ RT-Box FEiO AR > MIET.

BihaRy hoa R —x2 MMX, WillowGarage #-84 TurtleBot Z 4 5. Zoa o R—x2 M
Task Scheduler = > 7R —3 > I OF2 Ta~ 2 RIS U T BEMEND BFEE £ TO / XUk
HaEBBEAERT S, £z, MEE oV EFREOFIET, ¥ 7 U —F TR - T2 RICHDIA E 172 RFID
X 7O D i HBENLE Z IS, L, TurtleBot % il L T B AR E~BE) X & 5.

Stk —e 22 bt lrRy FTEIAT, TV r—va VEOREKIGEHRE T A
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<A X LT, Bk LI=Y— B ZADREISM: % Table 5-16 (277, ZOH—E A%, =—4 (person200)
MZBA~ > kb (goods315) D EIZWoREIZ, AR (goodsl) 7% RT-Box2 (robotl20) WIT & % %5E 1T ELH)

D, XML 7 7 A MIZEGK LT —EADOE#H, Kukanchi =2 R—3 > MIBEE L5, 2Ry
kD JE1EIE R A Table 5-17, Table 5-18, Table 5-19 (27”71
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Sensors/robots layer

Application layer

Position el Rt Connection unit
component, Task scheduler Kukanchi 4W integrator Service selector
sensor component for
RT-Box component component . component component
component Kukanchi
component
E Register(robot data) ~ :

H

Register(sensor data)

Service selection by ‘who’,
‘where’ and ‘what’ ]
comparison

Get() : users, object$ and robot data

Ij‘ 4W data generation()

Get() : 4W data

4 W data Integratipn()

Get() : Integrated

Get() : request command ~ \

Command decomposition()rl_J

Read service elements()

[
i Service J
i elements

Service data generation()

e 'How' comparison()

& ‘

Get() : robitic functLo s and properties(robqgts and objects)

(
i S
T |

Selection of candidate robots()

1

‘Where' comparison and command list generation

]

Get() : properties(robots) and position data(user,gdods and robots)

ez

Calculation of shared positions()

jife= <

Command list generation()

FI

Get() : robot c:n'mand list

Command execution()

]

Command execution
management

Register(exewton result)

<—  Command decomposition

‘How’ comparison

‘Where’ comparison and
command list generation

Figure 5-30 Sequence diagram of prevention service to leave a thing behind
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Table 5-16 Activate condition of service of service selector component

who person200
when *
User where *
where at *
where_around R_ON:goods315
what is
who goodsl
when *
. where *
Object where_at *
where around near,.robot120
what Held,robot120

Table 5-17 Registered service elements written on XML file of service selector component

Request Robotic Functions

command Task Candidates Subtask Needed (How)
GO GO GO MobileRobot
Manipulator,Hand,
GET GET MobileRobot
GET PASS Manipulator,Hand
PASS_CATCH
CATCH MobileRobot
BRING | CARRY CARRY CARRY MobileRobot

HAND_OVER | HAND_OVER | ManipulatorHand,

PASS MobileRobot

WAIT WAIT MobileRobot
BACK GO GO MobileRobot
IDLE IDLE IDLE MobileRobot

Table 5-18 Object properties registered on GOODS_INFO table of Kukanchi component

1D Name Weight Size(mm)
1 wallet 0.2 H65, W90, L160
4 | TV remote control 0.4 H30, W60, L230

Table 5-19 Robot properties registered on CLASS_ROBOT _INFO table of kukanchi component

D Name Roboti(cr:] cI):\/L\Jlr)mtions Payload(kg) Mag)(ti);r;g{r(] ;:ﬁ;& of

100 | TurtleBot | MobileRobot 3.0 H125, W140, L210
110 RT-Box1 | Manipulator,Hand 5.0 H500, W350, L350
120 RT-Box2 | Manipulator,Hand 5.0 H500, W350, L350
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5.6.4.12. MRELFER

P — R DOFEITHE R % Figure 5-31 (TR 7". ¥ AT AlEa—F OAREEN Y — B RIS —F L T
HNEIDEBRF =735 (Figure5-31 (1)). DWW, RT-Box2 2SMAi & £ L7 IREE T — 9
Y~y O EIZWAHZ L& R HIZ, Task Scheduler = > iR—x > b THEIT R v b & RT-Box2 73
et 2a~v FURMEAERLE. ERENT-a~<2 U 2 FO—#E % Figure 5-32 |[Z7<$. Candidates
23 PASS_CATCH @ PASS 125t L T, MAi 28467 L TV 2 ID 3 120 O RT-Box2 (Z%f L C =2~ > K pass
MEIDMTHRTWD. F72, CATCH IZxt LTI, ID 23100 ®B#EiaR~ kb (TurtleBot) (ZxF L T=
<2 RO take BEID B THNTWD Z EDRHERTE S,

Ry M, Z0a<wr R) R NMIFESWTH A7 ZFAT L. 1ZLHIC, BEieRy N3 UAAZ
EF L T 5 RT-Box2 ~7 7' 11 —F % B4k L 7= (Figure 5-31 (2) ). DU T, RT-Box2 2N (H & B L (Fig.
12 (), BEnRy FAMAEZTE -7 (Figure5-31 (4)). T0#%, BEin R v MIZITH- -0
L Fa2—FORi~BE L= (Figure5-31 (5)). D\ T, BEioRy MMIiz—VORiTEIE
L, 2—W3MAAEZ -7 (Figure5-31 (6)).

PLEMND, RT-Box EB#inARy NBLOMEE L FOa R R—x FE2HW, —E X AP T 7
v N7 A — LR L TEFEERERET HZ T, BBt —E 2 AP BB AIRETH D Z & % ff
L.
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Doormat

Posmon sensor

(1) Scene of checklng user status

u RT-Box2,

(2 Scene of start of GO task

Candidates:GO
Subtask:GO, Command:go
Robot: Mobile robot (TurtleBot)

(@) Scene of executlng GET task
Candidates:PASS CATCH
Subtask:CATCH, Command:take
Robot: Mobile robot (TurtleBot)

(5) Scene of executing CARRY task
Candidates:CARRY
Subtask:CARRY, Command:go
Robot: Mobile robot (TurtleBot)

(3) Scene of executing GET task
Candidates:PASS_CATCH
Subtask:PASS, Command:pass
Robot: RT-Box2

(6) Scene of executlng PASS task
Candidates:WAIT
Subtask:WAIT, Command:wait
Robot: Mobile robot (TurtleBot)

Figure 5-31 Snapshots of implemented prevention service to leave a thing behind

Task Candidates | Subtask RobotID Command list Command
GO GO GO ,’robotld:1ooiﬁkldzl,taskNamezgo:.\, 325,3000,650,status=WAIT
GET PASS_ PASS :robotld=120,:...,task|d I2taskName—pass;I .,1325,3000,650,status=WAIT
CATCH | caTtcH Irobotld=100L....taskic= 3 taskName= take,, .,1325,3000,650,status=WAIT
CARRY CARRY CARRY | robotld=100y..., taskld=1t 2taskName=go,. .. 750,1930,0,status=WAIT
PASS WAIT WAIT :r0b0t|d=100:... taskld= 5 taskName—Walt' ,status=WAIT
BACK GO GO :I’ObOtId:IOO:... taskld= 6taskName 20,. 12000 1500,-1.57,status=WAIT
IDLE IDLE iDLE |! robotld=1 09,'. ) .,taskldzlktisk_NEm_ez_ld_l_e, .., status=WAIT

Figure 5-32 Generated command list
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56.42. BFEfERY—EXR

AP —E A AP TlE, 2—FRFoTETHLHLWEWEER TR T 52 8T, viRy hosE
LTCEDOWRER>TL 52— ERZ0 UL LIz, 2O, BRy FOZEEEES TR Y b O
RENZEY, 2= —ERERIZKH L THEICEAR Y MAIMEELZITZ D EITRL RV, £ZT,
ZOY—ERX AP TiX, Ry T TIIMEELZTERTERWEEIS, BEANO—FREEDO—H%
RATT B2 & & Lie. BARAICIE, =PRI LM OMEN B Ry N OEE#HEAA T — A%
SERTERNE AT AV L7, #5E0ICW BB 02— IHEED—HZ1To Lo ice Ry
FRERETHKET 22L& L.

56.421. ARy b/ OB EIAREITAX

FAE L2V AT A —r o A % Figure 5-33 [Z7R T, T OV —E AT, 5Bk —E A2 TH
W22 BORT-Box & 1 BOBEIRAR Yy MIMZ, BAERKT AT LEAE——rRy M Hniz.

BHERE AT LD a v R—2 MM, Bluetooth 74 7% (mP5 v 78l LBT-AR120) THERR L L
Te~A 7 TEAS LIz — WV ORGENE %, AIST RSLATENE N EE IR S HFZEAT) 23885 L 7= OpenHRI
Dz R—x 1 ~62] (portaudioinput, Julius, SEAT) TRk L, B2 AW EHROERUTEHL L T
4W Integrator = > AR —R 2 F AT H. A= —aRy Dz AR—x> MZE, Taskscheduler = >/
K= "B FTa~r FIOSLT, PCTOAMREFZHAEL, a— P~ EEAKET 5.

HFEER—ERE2Ih oo bRy NTEET L, 77U 75—y a VEORERER L L
BAENDAL<A X L. T 7 r—ya IRk L= —EADE#R & Kukanchi =2 > 7R — 3 > M
Lo EsT, st —Ee AR E Lz, —F, h—E20OEEFEMAIE, who=pseson200,
what=BRING 1 DI IZ ) —E AN EET2 LT Liz.

a—HFRaRy OO VIELEDO—HERITT S 2 & 2ERBIT L, SHIEHRGERE LEO— %
EIE L7z, BRI, Sk —Ee R EFRERIC 1 60OBErR Yy FE& 2 50 RT-Box %
ROBOT_INFO 7—7 /L & CLASS_ROBOT_INFO 7 — 7 /LI A4k LTz, ZHUTMA T, 2—HF &7z
7 ApuRy hELTHEE L, BARMICE, =—FO#E%E Manipulator 35 X OV Hand #§8E & L, %
REBVEICIE, TIHRE & : 5kg, WY A X H500, W350, L350 & L7-. ZHIZLY, AT LN
Ta—WEHi-eaRy NAT7 V27 M LTHioTz.

How O LLBALERIZ B\ CUE, — B A ERE Lz — Y LSO —F &Y — & R FET ERO MR & 72
HE DT LTz, £72, Where O HLELELIZBWCUE, 22—V LSO B R v N OBEFHIS LR WA,
How DHEALEECHIF bRz —FORNERE LT WMk by — a2 — e 2 FATER L
L7-.
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Sensors/robots layer Application layer

Voice . Mobile robot Connection Connection unit .
L Position Speaker Task . X . Service
recognition component, Kukanchi unit component for 4W integrator
sensor robot scheduler . selector
System RT-Box component component voce recognition component
component | component component n component
components component for Kukanchi system
Register(robotdata) |
H Register(sensor data) w
H ‘ o Get() : users, objects and robot data
U‘ 4W data generation()
U4 Get() : 4W data ™M 4 W data Integraion()
Get() : Integ‘raAted 4W data of users, objects and robots
- Service selection()
- Get() : Result of voice recognition r ‘
U‘ 4W data generation () T
T d Get(): 4Wdata | 4 W data Integration()
i Get() : Integrated?lw data of users, objects and robots ‘
Service selection by ‘who’, | Service selection()
‘where’ and ‘what’ EE— :
comparison - Register(request command) —
: J lv Condition
& to activate
/ Get() : request command _ ! k t 5
e p service
Command decomposition()’U

1

i |
i Read sel 0 ¢ ‘
: < [ Service < Command decomposition
: elements !
i - H

Service data generation()

B Il L R e e e e

‘How' comparison()

: Get() : robitic funcLio s and properties(robpts and goods)
—

1 VU database

1

1

1

\

i

‘How’ comparison

Selection of candidate robots and useys()

P L e e e e b e e e e e e e e

‘Where' comparison and cominand list generation(): \
|

~__7r__,
|

Get() : propenies(robolsla d position data(user,goods and robots]

") Catae |

Calculation of shared positiéns() 1

“Where’ comparison and
command list generation

N
|

Command list generation()

1l

Command execution
management

Get() : robot cﬁn’mand list

Command execution() | [Command executibn()

f D D Register(execution result)
H >

gl

Figure 5-33 Sequence diagram of voice-request service
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5.6.4.2.2. FRIHFER
T —ERADIFIATHRER % Figure 5-34 |2~ —H (person200) 7> Z > T 2 EFfERICHED

WT (Figure5-34 (1)), Y AT AT —EAZfliaL, MmAHE-> THLHHLUCBEI 0 ARy F23BE) L7z

(Figure 5-34 (2)). DW\WT, A= —uRy NPERELZHEL, =—Y (person210) (ZMA[ % )
2Ry MIET X OIKIEL, =—2RBEinR v MIMAAZ¥E L7z (Figure5-34 (3)). BEinAR v k
WA &2 5P Y (Fig. 14 (4)), =—¥ (person200) @ & Z A E) L7= (Figure 5-34 (5)). DU\ T,
BEIo AR v MIa—3 (person200) OFTTHEIEL, —H XM %% 1T -7- (Figure5-34 (6)).

PLENG, EdWbhiEr— e X CTHWeaRy hetr Bl ORE—T—mRy b &EFRHRT A
TLERN, =X APHE T T v N7 — LTk L TR HEERORE & How & Where O HLHALER D
—IMEIEIC LY, SRR —E 2 AP #BRRTRETH D = & iR LT,

(4) Scene of executing GET task

(1) Scene of service request
by voice of person200 Candidates:PASS_CATCH

Subtask:CATCH, Command:take
Robot: Mobile robot (TurtleBot)

(5) Scene of executing CARRY task

(2) Scene of start of GO task

Candidates:GO Candidates:CARRY
Subtask:GO, Command:go Subtask: CARRY, Command:go
Robot: Mobile robot (TurtleBot) Robot: Mobile robot (TurtleBot)

(6) Scene of executing PASS task
Candidates:PASS_CATCH Candidates:WAIT

Subtask:PASS, Command: speak Subtask:WAIT, Command:wait
Robot: Person210(Speaker robot) Robot: Mobile robot (TurtleBot)

(3) Scene of executing GET task

Figure 5-34 Snapshots of implemented voice-request service
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5.6.5.

A ATE R TR E T DM O BT A AREI LI T, B, S, RmOBEERMER E
LEEL2 THD. aRy MCEDEROT T o= FRflilR e E T, D bEER T A= L
5. Fhz, EENBEOTZO OS] OIRMITEZETH L. FEIEFERTIE, Wil ary
FOREMEEIERE L, How OMELELOIEE TS TE A5 Z E#MFETE 2. Zhlc Ly, —E X AP
BT 7 v N7+ —L&IEAT 52 & TR —E X APBIRNHRETH 5 il L 3G b7,

HEETRY—E 2 AP ClE, 2—H2HF-r I 20aRy & LTEEL, How & Where @ HLig 4L
HABELCa—F2aRy hofRfTe Lz, 2L, VAT 20MHENLHD &, VEEEFHOLOHT
TRy RPREASINTZZEEEMTHY, AINTZrRy MK U T [WELRELEE D 72 8 DAL E
WG] ICBEET I EZ DA~ A A LTHE S 25, Ry OEERAL, oRy NAFOHHBE
RO IR e IR L, vy MelcEid, Thez, aRy MEeRy e cilg
THMBEOEMIL, BATLIERY MIUSUTHAZ A XTEZENNBE L 25, FAFERTIE, %
Ry h& RT-Box 7 7 A% TurtleBot 7 7 A XD X HlcuaRy a7 7 AL LTHR, 7T AILHESD
T Where D HEALBLOYLIE CRUGARETH D Z L MAETE 2. 2k, FIfi+20R v FO#
HEDREIIE L TAY Ty FTURAT LERETH T LITHART, MR —E 2 AP BRI A[EET
BHDRE LGOI,

LEETR—E R AP Clf, HFRM AT LD R—3r hoBEMNE — b R EENSE: DR ED
BTGP REBINTE 2. 2L, AW [ZEH LR 7 T RACESHTHEFERY AT 4
Z what f5# & who fFPS UG EEZR B & LTV, £ k> TH LA AW fF#ik & Kukanchi =
VIR—=R Y b AL —FICBT 5 AW [F#Z 4W Integrator = AR —3R > R THAE L, —E X
AP BARTIEM LB L E A 5. TNETIE, T IRESCIUGT 21BN U TRA et 323
e BB INTVWD. Hx OAEFERETHWS 2=V IR AT LAEFEBT 2720121, TOFHHEE
BN L CHEU 22 EAT L ENAARTHD. TORRIC, fkrletr ezt 77 2L LT
#x, P—ERAAPBRTT v b7+ —LEHANTH—E R AP ZBAFT D52 LT, VAT ABFREIL
P—E RN Ul P OBERLY AT LRGP RIE LR ATA, I Y OBALIREEZITA D
EBZD.
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57.F&®

ARETIE, 2 B D 4 % Ti U7z AWIH (TS <Mkl 2 2 IV C Who 1 ZTEH L 72 G ERAT Y —
A, Where f§#Z21EH L7 BRENYT—E A, What [§#R &5 L7 RGBT — e 2 2wk L, £
LDEEBTLHEODOT Ty N7+ —LDOFEEXWALNI L. £, 7T v b7 4 — L TIEEBLD N
RIRA L FEHALNIL, IELET Ty 74 —A TR LEZER Yy b —E A TCa—P Iz —E &
RALFRECTH D 2 & & FEEFEBR TRAE L T-.

Fio, ZMREE ST — B XA TRERIFRIET D720 0& o B Z 737 o3 %2 v CE S
R/ 7 —R B — 2R L=, 2 LT, EEEBROBEND R D 2 o P OFERKEANE
BARETH D Z L DMER STz, F2, B TEAFICE SN U ELE CEHAR A B S 72— B AN
EHARETHHZ L b LTz,

S HIZ, 4AWIH 0% —E 2 AP BFEONHA %, fHHY— B X720 TR < pihE e & ot —E
AN HIEERIA T AP B OMHAZ IR R T=. Z OMHAIL, et ol uRy FOF#RE,
a—HF - Plh - vRy MIET D AW, Ry FOMERE L Z OB LU0 OEETHRL, Zh
HIEWME P —EREREMAEGDET, —E X AP 2B T2 Z LICHENRH L. sk —t
Z, HEERY—E2AZBHILL, AWIH O%—E 2 AP IR OFHAA%Z, 1R — 2721 T8
oKy FREOIRERELIERIEN LR85 FTIN2W0ER 2 oYY — e 27477 » b
T — & UTHRERI AN AIRE T H 2 Flil L 3 bz,
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6.1. T L &I

AT E T AWIH (IZEE DWW o — B 2 AP BHIE DML A & & D Pt & I T FEREFEBR OfE R 201k~
7o, BRMICIE, B22ETH—ERAAPHBEDOZODT T v b7 4 — AOHARHEE L L 4WIH (235
W @ERE A TR L2 — B2 AP B OB OW T Uiz, 55 3 3 &8 4 3= Cl3dmbghe, &
b, 1HHESHERE, VX lnRy NORPUERE, Y— EAFATHERE AL AWIH (2D TR
LHREGmM Uz, 5 ETIEY—E X AP B OMAAEZ AW CHEE LRy M — B XD EFEER
DFERZIRAT- BRAZIE, KM SIRF AR CHERE L7 BB/ — &, CEATEC2006 T3k L7
JBRENY — X, UNS2007 THEFE L 72K #BAB)— A, UCW TIHEREL 72 JERIFEIT /7 — R Bl
P—E2DOEREREZIBR, ZNHEHRP— AR —E 2 AP B OFHAA CTRITE 5 Z L 2 HRGE
L7z, 72, ZOVHBEIEL-TT v 73— &2 AW T — 2 WEnbiky—e =z, &
FfR—ER) ZHBBYLL, AWIH IS WM 2 (F Y — 27210 Tl < Wdniiil 722 & oy
P—E R T T v T 4 — AL UTHBERI AN AETH D Z & Zam Ui,

KRETIE, ZHHFEAEROFERICIESNT, AWIH IZHESWEHSHAD T 77U r—3 3 VU BIRPY
AT KRR ~OIREELET S, BAEMIZIE, (1) AWIH (2RSS T7 TV r—varvén—FKy=7
DRERELD > AT KABRFE~DOZE, (2) AWIH ([ZHES S PSHHADT 7 r— 3 VT A~OZE, (3)
AWIH (23S < HIBHERED o AT ABIFEA~D B RIZHO W THR LS.
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6.2. AWIH IZE DK 7T =3 EN—FKO 2 7OREIED
VAT LEABEADOHME

5 BT AFEOEHR Y — A (BEEAMAV—E A, BRENT—E R, S EFEZH—t

A L KB — B R, JESE 7 — R U — B R) L 2 FHOWHEY— e R (EhbhE Y —
R, HFEfERY—ER) ZEREALEKORR Y BB IO Y % Table 6-1 12~ . [HHY
— P RICELTIE, BEEZHENRE (XY hU—2 c ba—<2 « f VX T 2 — ZADREHIRIFFEBR%
(Xv FNU—Z7aRy M) | ORFRRFAEETH D 34 (ATR, =Z#EET, HZ) AECuRy e
YO EEY Lz, £, RREFESHLSO 3t (BISHEBARFE,NTTaIa=r— 30X
A —H—) brRy b VORRELMEY Lz, WHEY— AL L, EHTERNY: BRIY
B bta—~vrmRy b A0FT77a U IREBCHREISN Ry MBI ERWZ, FT,
BTk v AT AT AIST 235BH%E L7= OpenHRI @ =2 AR —x > k& vz,

I —ERXTHWE PR r Ry MIZHEEL THY, 60 APIRT 1 | 2L, [FRiEE
HEOWEA v H 72— AT N— Ry =T HICRR . ez, BAZFRIH L7220 27 ABR T,
FATEAN—FT 2T DA BT 2—ADENEEE LN SLEL D,

AWIH (ZH5< AP B OBFRADEANIZ LY 77 Y r—a v b n—Ru o7 RELSh, i
ZTNOFE SBEL CED D, Table6-1 TR ULIZIEHRV—E AT, #fiz=y b n—FRu=7T
EDOBEHARERFEBCERE LRI, & — Ry o 7B ICHRE A ED . £ LT, BFL
ferARy NeEU 27Ty b7 — AL CakrEfi sy, Y- X2 B TE .

Ty hU—7uRy MROEMMO L IIZ, Hrler Ry bk ANEE Lz 27 AOBRRBIHIX
HROr Ry NOBVFRICHARTRELS D, 2O X IR AT AOBFIIX LT, 4WILH (2D
KT 7V r—varin—RyxTOMBIIZEY, RN AT AR THEMAIRECTE 5.

Table 6-1 Implemented services and robots and sensors

Services Robot: developer Sensor: developer
Photograph delivery service Communication robot(Robovie): NTT . .
(Osaka Science Museum) Speaking robot : NTT Active type RFID-tag reader: NTT
Robot-1: NTT
Exhibition-guide service Robot-2(wakamaru): MHI u-Photo: Keio Univ
(CEATEC2006) Robot-3(Robovie): ATR ’ '
Robot-4(ApriAlpha): Toshiba
Inf ti Visible robot for explanation(Robovie): ATR
nformative Simple checkup service Visible robot for alarm notice(ApriAlpha): Toshiba | Unconscious robot for gymnastics behavior
service (Gymnastics-support service) Visible robot for teacher(wakamaru): MHI recognition system: MHI and NTT
(UNS2007) Visible robot for assistant: ATR RFID tag platform: NTT Communications
Virtual robot for counseling: NTT
. Dlsplay TObOI: NTT Tag reader: ATR
Shop-guide and Robovie: ATR . .
: - . Structured Environmental Information
couponing service wakamaru: MHI :
N A < Platform: ATR
(uew) ApriPoco: Toshiba Behavior recognition system: MHI
ARC: Eager 9 ystem:
Prevention service to leave a Mobile robot: SIT Position sensor: SIT
thing behind RT-Box: SIT '
Physical
service ) _ Mobile robot: SIT Position sensor: SIT
\oice-request service RT-Box: SIT \oice recoanition system: AIST
Speaker robot: SIT 9 4 '
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6.3. AW1H ICE D BHADT T r— a D HEADHE

5.2 fi CIlb = FEEAM Y —E AL, RFID # 7' ) — 4 Ca—H &L ala=r—Trarary b
A== Ry NR2—FIUG L7477 ID 27 F VAL TCEEZETI—EATHL. 20
—ERAF2—PFIIECTHFBITORNENEDD Z LIRS 5. BT, Zoh—bE2xnk )it
— IS LT — 2D a T oV EEZ HY—E 2% [Who s Uz —ER] LIERZ & LT 5.

5.3 fi Tl N BRENT—E AL, 4 DOT =R ENTNEESNIZ 2R Y b & 2— A u-Photo
THRETLIZLT, REShZrRY MR —AOBRRHPAZT 2 —EATHL. 2OV —ER [T
—FRVDLGEINIE L TrAy M EFRHTL2NENRLR D Z LICFERS S, DIBETIE, Zokiic=
—FRNDGEINIL L T — A0 a7 Y 2B Z 5 —E A& [Where |[Z)i U7 — B R J & 5.

5.4 Hi TR R/ RE B —E R X, BT ¥ 7 PFIC TR ENTBRICESHTH—ERADa T
VEREL, SEuR Yy MRSMEOBEICL U THEREO FARIER LT AL 2R T L B, B)
FoaRy bBAEERRY N ESMEOBESCEFITZ2T 9 —EATHD. ZOF—ERETBM
FHRBR LT BARERC Y — B A E T O —F O fE4 What fHH#E L THRY, ZOFRITGCTY
—BERDOaATUVEEZDZEIENH L. URETIE, 20X HIiZa—% 0 What FHRICE T TH
—ERQaAr TV EEZ LY —ERE [What 2 U=V —ER] LEHRTS.

INOFAEEMY—EX, BRENT— X, Rl — 22 FEB L EDa—H, Ry b
P—ERADIFEROBERAE Figure 6-1 1277 7. 2N HY—EZXTIEHow ZHW\W TRy ME#REF—E R
A BT D 2 & 2 AR L Uiz, Who (26 U7z ¥ — B 2D TH 5 B HEU Y — B A1, Who 1&#
ZHAWTa—YIERZ P — A FHD Parent Service FEE F DY — b A F M@ T THRI L.
Where (Z)ix U 72— B ZFIDBREN Y — B A1L, Where [H#Z2 W T2 —PE#RE oR v MERE Y
— B AEH O Task & T OV — & 2 EHICBIE AT CEBL L 72, What (25 U723 — B2 O 5] O AR i
Bth— B 21X, What & W Ca—HEH E oAy MERZ Y — A EHR O Service flow CIREEER)
WCBEAHT D & L bIC, REBER CIATINHIZ T —E XD A F2HE L THEB L.

2Ry MLV —ERIFRRA R ONEZ bND. REHESH D WS EITIE, v AT ABRE X
BATEERRIC T 7V r—a VAR T L2 Z L aRER SN, BBEEORBRICAD L 2ARZV. LF
DEIBRTTa—FTT IV r—vaZlBET52LT, RBLORWVWBERMTZS. T7obb, &
L7\ —E A% Who (2t U723 —E X, Where [Z)i: U729 —E A, What |Z)& U7z —E ZADOBLS
THEAHL, ZORBIISCTa—Y, aRry b, h—ERTRERERE ZHOERM OBIEA T 257
BH/EET DL TURTLAEHET D, ZOXORT T o —FTHIET LI LT, VAT LHFEEIL
FET H—ERAEREENTI X 5D L 212720, FATEHRRICK D 2V AT AR O FZENHIFF T
5.
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Photograph delivery service
(Who dependent services)

Exhibition-guide service

Who Parent service (Where dependent services) Who
1.5 1
/7/ '
1“*
User k>—— Where - ) Task Where
- 1 1.x
\_\ 1L \Q Robot
What Service flow (State transition) What
1.x 1 1 11
How
Gymnastics-support service L

(What dependent services)

Figure 6-1 Relations among user's 4W information, robot's 4W1H information and service information
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6.4 AWIH [ZTE D HBEHEED O X T LFHEADHE

6.4.1. EHEGHED L VHEARFT~DHR

BEE TR —E R K —EATHW- %7 T AD—E% Table 6-2 (271779 Table 6-2 Tl
£P—E A% Who (Z)i U723 —E A, Where |Z)&% U7z —E A, What |2 U= —E R |28 L, £+
nNENOH—vATHW =t Y7 T A% LT.

7o & 21%, Who & Where ([Z)& U7z — B 2D BREN Y —E 2 TiX u-Photo Z v 7=, Z @ u-Photo
HARIT Who 15 #2115 C & 2235, Where f[§ &G CE 0wk %27 72 THL. 22T, 7Ty 7
4 — LT What 152 Where 1 #2254 L C Where 15 b S mTRER 7 T AL L, h—ERE
ITICLE RS A el S ¥ 7. £72, G @FE2E— v 2132 —% D Where & What |25 U7z — &
ATHY, ZOH—ER2ADO—HMOEEME Y — v RIEEP O —F Ok x 25 %y (What) (25U
T —EXTHDH. £ T, Where [F#H & What [FH# Az B rRERE Y7 T XADETF X 7 PF A HEAL
TH— B RAFEATICHLE A F R 52l SE72. SN T, Sl — &2 Cldikb oiE 2 B 4
ARt Y7 T ADERBATEIRER S A T LG T AW FEFA CTHisE L, h—EBERFETIC
VERERZEM ST, 20X, = 2ADRBIIS et 7 720 2D LT
P—ERFATICHE R Rz e L, V—ERAEFERTL LN TE.

TIE TITHR A 22 A — =W e CE AR PSS N TR Y, —Ev 22 BBk T 2
To DI E T T OBEILT AT ABREORBRICA D L ZABRL . ERR TR oL, EBL
72— B X% Who (Z)& U7z — B A, Where (Z)& U7z —E A, What {26 U7e— B 2 O#] s TH
L, B IR ESNTENL T —EAETICHERER T M I o P2 IRET 5. £72,
HRD® o T — B AETICHERFRDGE LR WEEITIE, AW [FREE 21, HERE
WMEEMSEL Y7 T ADMAGDEEREIL, BATLI B PRZOZE/MEEZIRET H. 20D
Lok Fuo—Ficky, VAT LREROLCYORELORBVEARNAGTTE S,
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Table 6-2 Implemented services and sensor classes

Sensor classes

No.1 No.2 No.3 No.4 No.5 No.6 No.7
Services Location Service type Who & Where & What& Who & Where & Who & What & Where & What & Who & Where &
When When When When sensor class When sensor class When sensor class What & When
sensor sensor Sensor sensor class
class class class
Ehotograph Ph_otograph Who dependent Active type RFID-
delivery service delivery area tag reader
Area-1 u-Photo
Exhibition-guide Area-2 Who dependent u-Photo
service Area-3 Where dependent u-Photo
Area-4 u-Photo
Entrance RFID reader
(RFID tag platform)
S:{Y;E::ﬁ q RFID reader
Simple checkup alarm service (RFID tag platform)
Informative service Where dependent
service (Gymnastics- What dependent RFID reader
support service) Gymnastics (RFID tag platform)
experience Gymnastics behavior
recognition system
Checkup RFID reader
result confirm (RFID tag platform)
MHITagArea - RFID-tag reader2 Behavior recognition
system
; Who dependent Behavior recognition
Shop-guide and MHIArea Where dependent svstem 9
couponing service What dependent Y
ToshibaArea Who dependent RFID-tag reader3
EagerArea Where dependent RFID-tag reader4
Prevention service Who dependent -
to leave a thing - Where d dent Position sensor
Physical behind ere dependen
service
Voice-request Who dependent . Voice recognition
: - Position sensor
service What dependent system
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6.42. H—EXEORY FOFERMREDO O R Y FMEERADEIE

BEECTHRRZY—ERALT Ty N 74— LA TH—ERDOEE TG L LizeRy ho—&% Table
6-3 18T, GHEEMP—EATIE, 120 TICEE SNHEENRRD 2 50 Ry MEXIGI,
2—F ORI CT-EARTH— R & T A —T T —bE A& Ry hOH— 2R PRI
CTEID Y TOHONDZ L ERIELT. BRENY —E X, ffiGREZK— X, KRN,/ 7 —R
BT —ERATIE, B 7TICEE SN BES R 2B A0 Ry M EXRIC, 2 —F g
JECTH—EREZEY T, P—EAEZETTEDLIEERIELE. £, BRENT—E R LEHEN
S 7 =R B —E AT, BEE#RZ Ry MNEHT S 2 L TR UEBH OB D I LS e i
WM ETHZ L, U T 2B THEMICe Ry R P—ERAZRIETE L L E2RAELE. &
NG IE— B R L EFETRF—E AT, 1 20O ) TICHE S -EEEEO o R > &35z,
B3 28808 L ibcx T 2RISR U T —E 2 2HY T, BV —E A E B TE LI L2 M
REL7Z.

PUlkky, r—tvxloRy hOBREZHWD Z & T, vRy hOWRRE, 5T, BT D86,
HWHERMEN R D a Ry EHRIS, 2—PoWmITE U CHEE 2 — 2D U A laRy ik
RL, ZHRICE TP — A 22— PFIRMHETE L2 L2 RAECTE . £, BR56%0uRy b
ZRANWCTY—ERAZEHTEXAZLELMAETE. ZNH XD, AWIH IS —t 2L aRy D
BPPEREZ NS Z LT, AR Y FOFEESEEOIIRICEIHICHIE LR BV AT LAEHETEDL 2
L ERGETE T,

P—vREaRy NOBRFKETITI1I AD2—FIZH L TlHEOaRy hE2EY Y TSI EE2HER
ELTWD., Zhz, EEEOrR Yy OB L T AD2—FICh—E 2244252 Lix T
V. ZNERE TR, 54 B TR R BB —E AT, 7Ty 74— L &EE LT Pull A
VHE T2 —AEFE L. TR, ETEROeRy thor Ry SRR — LR L —F
I — b2 ERMET L AT L EMEICEKBL LT

FEHT 5 —EAORNRCIRMFHAR L IC k> T, —vRCHAVD Ry hOMESe Ry hOA
BUIER D, 20X AT LOBFIZXH LT, PUl BIA > 27 2 —ATHFE L 2R b —E R L1
ANy NOBYRERATEN T 252 & T, Hiczme Ry FOBINCME 2 O v R > b3S Bfid 2 5B DHLE
CICFEITKHS LN D, RANC AT LA EZED OND LW TX 5.
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Table 6-3 Implemented services and robots

Services

Robot

Photograph delivery service
(Osaka Science Museum)

Communication robot (Robovie)
Speaking robot

Exhibition-guide service
(CEATEC2006)

Robot-1
Robot-2(wakamaru)
Robot-3(Robovie)
Robot-4(ApriAlpha)

Visible robot for explanation(Robovie)

Informative . . Visible robot for alarm notice(ApriAlpha)
Service SlmpIeLj:’r:leSc;g&serwce Visible robot for teacher(wakamaru)
( ) Visible robot for assistant
Virtual robot for counseling
Display robot
Shop-guide and Robovie
couponing service wakamaru
(ucw) ApriPoco
ARC
Prevention service to leave a Mobile robot(TurtleBot)
thing behind RT-Box
Physical
service Mobile robot(TurtleBot)

\oice-request service

RT-Box
Speaker robot
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6.4.3. Y—EXETHEEDO O Ry FEEEILE~NDIER

2—HFORERRER, 2V OIRDEENITAE EKT 2 What fHHRIZIE, 5.4 8i Tk~ 7o (K E#H8) ¥
—ERATHH LI FOBIE 210 T, MTORE, WA ERLTWDS, 2 —FORENE
AL ONREZLND. b EaRy FOBEIZY — KNy 7 TEXZ—F ORI T
TRER Y —EANEHTE 5.

b What [z H—0® ST 2 2 LITHEN TR, B ATOMEE Y Y70 &, Hix
RREEOY Y EEME L CES LT IR R SR, 2ok, BATOFRIHICHE Lz
FOMELZRGT 2 LIt Lzt Y, FOBEEFHTL 2 Lifb L2 8, FIFT 5
BETCHBRIOG U T R b ORI TWS. Thwz, —E 22 RT3 RESERT 5V —
BTG Ule e OB ANRAAIR ERD.

HEROBRY MIEc R Y 2REL, 22—~ —CRERET L7 7e—FR3Ex 615, L
MU 5, ERBEENS, RESCYH—ERIZSUTRA Y MZEET LBV E DAL XT5H T
EERRERS SN, FNERHIE LD,

5.4 B CHGE L= (AEliBh — e 2 TlE, oV buRy NESBEL Y — B AEITEREEZ N L TR
v N3 THEAG L7z What [FREZTEH L CEBLL., 20X 57 7m—F TRy hOBEEL &
BT 58T, h—ERERUETIREEZLTLCH, BEICE LU HICANEZ D Z & THE
DY —ERERMIETE D, T2, TFREI AT LR EOH -t VOEANZL D —EADHELD
BRI LT, Bi7272 What [5G C TH—E 2D U 40— B AL THEER W A X~ A X
THIET, ARy MIZO®2VER L7 What [FERETEN T2 LR TE 5.

ZOEHT, VAT LARARIC —ERAFTRELEATHI LT, vy Aot v ZHEREOEHE
RPLRDINRINATA D L 917D, Fexr DAET HREIIMfLY ThD. TOX I REETHER R
v M —ERAEEHTH7-0121F, b— R ETHERBITR I REREL 525,
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65. F&LH

ARFCTIXE 5 7 Tk 72 FFEEBR OFE RIS W TAWIH IZ S WA D T 7Y ir— 3 VB
RVAT LHBEA~OREEZLZ L, LT OMwmES.

(1) AWIH [ZEASL TV r—va v en— R =7 ORERBILD v AT LB ~DNF

AWIH ([ZHASL T 7V r—va v bn—Fu =7 OEIICK Y, TRENORELZ SHEL THED 5
N5, Zhicky, REEITICY AT ABEMED DN DT, RN AT LB TSNS E
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