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The Knowledgeable Environment: Environment for Human-system Co-existance

Hideaki TAKEDAT, Nobuhide KOBAYASHI?*, Yoshiyuki MATSUBARAT**, Atsushi

UENOT, and Toyoaki NISHIDAT

HoFEL T ZTIIARM ERAILET D OB L TAMAERE L VI bORREL, TOEHORAR
WOWTHREITY. AMAREIICRO L, BEZERL VD3I a=r—y a7 ArFo—V =
NRF AL LTETMET D, Thbbh, BETOXIATFABLIOER—E X279 VA7 %4 b
V%A TE—V 2 FE LTHERT S, =V =l MEIOERIIAT 4=—Z LW 5 X X7 Ofi5s 43R -
BoEITRS Y 7 b7 =V xr MZE o TEEINS. AMEVATADA LV E T 7 a i =
Ry MOV NFT—FN A FT 7Y a iz, U YF vV ) BRERER L CAMOEREZRMT S
TV "NEEBATEIET, RENRS U ET 7Y avBZEHLTVS

F—J)—F =NF—VxU bR, A brd— ulRXvh, B, ta—~rulRvh AU EFTITay

1. [FLC&®IC

BIE, WADOEFORIEHEBOHEM CHIf S
BEEAIL K AVAA TS, BrcA%iITu®R v Mz
REFEIND IV EETHRRV AT LANHELZ TS L
Bbhb. 22T, BAIZZOX 5 AR Bt
ETIREZEBETHIZLERA TS, K1FED
BT HmEA A—VRE L TERRALLLDTH .
BRERICIISESERENERFOuR v MR T
EL, AEHZOFTHEEL TV D, ARIZSEIDS
UTHMR O L CE L SEREERITY. BRbL T
NENAEERTRE R Z EBRE SN TWAEDT, AWVWIZ
W UCEERAT .

ZORBHEEICH T o UIRD & 5 B REW =7
RETHD. £7, BEOETULIZBWTE, Hi
MR T ML TIE RS, ABOREBRITH ~72ET
MEBKETH D, ok ziE, HEREHET L EIC,
V3 U bR F— OAREZRTLEI R, F—0
NEDOATHIUT LWL, BEFHREATHIV. £

T R B SRR R R R R R SR, AR
Graduate School of Information Science, Nara Institute of
Science and Technology, 8916—5 Takayama, Ikoma, Nara,
630-01 Japan
* RS Ty =2 VA b, BHR
> gReth Ty —, B

7o, BT 2SRRI LT B NERH D, B
ZOFIZHDERIET e LT DT TR, 4%
BREAIZITNY 2 2FMRIC BRI TE D L5 A —T
RBECTOHOIVNERDD. &5IT, ARLEREDO—E
ELTELRERSD. AFHLBREO—ETH D0,
ANEIEZERIR DN ETDHDT, VAT LEDS
257 aiIBE—TIR, TORLIIhHbEZE
FEERFERLETH S,
IIZTIRERDOL I REREWMZT LS REEE
JIFRAUEREE (The Knowledgeable Environment) &
!, AL~ Da a=r—ar {ro~<wirs
T—V 2y bURTAE LTEERT S, BEMITIT,
BEFOE VAT ABIMER—EREITO VAT
LEA I aV—EHETA V2 FELTET
MET 3. ABEVAT AFFEICA 2T 7V ar
179 LTV RT AR CIIER AN ET T 5.

2. EHRI—C IV FOEHDTILFI—
DIvbh T—FTIOF¥

BAIINETEMRA=—T 20 b DRDO AT
TV Vb T—FTIF v ERBLTEZ[4][5].
EARNRE X FITRENDO AR R v b, BBkl
Er—xr b LTETMET S Z & THafL~
MDA 2=l —varERBETHH0OTHD. =—

BFERBEPLM/IEE D-I Vol. J79-D-1 No.xx pp.1-8 1996 £ xx A 1



BT IERBEF2GE '96/xx Vol. J79-D-I No. xx

1 ARRRIBREEOA A =T

Fig.1 Image of the knowledgeable environment
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(a)Knowledge on object

(b)Knowledge on space

(c)Knowledge on action
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Fig.2 Three types of concepts
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Action
decomposition
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of Agents

| Translation into local ontology |

Space ontology
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Knowledge on
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[ Object ontology
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Fig.3 Mediation flow

(fetch (object solaris)
(destination human1l))

((move (subject Kappalb)
(from (at Kappalb))
(to (in_front_of Rack)))
(handover (object solaris)
(from_place (on Rack))
(to_place (on Kappalb))
(subject Rack))
(move (subject Kappalb)
(from (at Kappalb))
(to (in_front_of Human2)))
(tell (subject Kappalb)
(at Kappalb)
(content (talk Here_you_are))))

4 ZARYGROB
Fig.4 An example of completion and decomposition
of tasks
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Table 1 Comparison of cooperation methods

oo | FEo | GEEE | B | .
WA | ME | Amoshs | pEer | DOE | ETORE
R X & % 7 N THR CRES IR
B 27 BN ABINEET A AERER Y
Uy MR | 5 A * K| Do EEE, R & R

HA 2% 5 7 3 2 (intimate interaction) & FESZ
Lzt s, ZLOWETOAM =Ry MNlA 257
v a I ORETH S, ZHUTK LT HDRNIY VRV
Ry N VETI Y arBITRVTEVREANRD 5.
INERERHI2A 5% TV L a (loose interaction)
LESEZ LT D, SDIAVET IV avrEiTho
T OBIZNEA L F T I aZBL TS A
NN DBIIBNLE L R D5ERHD. ikt
FREYA & 5 27 3 a2 (cooperative intraction) &
ST EITT 5.

5.1 BENMSA 25923y

A& mR Y NOEEDA L Z T aThoB
BHA L ET 7 arDFRELUL, EFLHIRY
RV, BIRD ORI TICRT & 5 2R Er B
FRFEC L > T, AHOFEFOEE DB LT
W5,

EFT - = MNIEBH OBV 2 AR DIED
WELKELT, ZOMEZFOHSHMEL L TRE
T5. RIZATT 40 -T7u—c L Fo8ESH
BT D, REFERIIIRO & 5 REWESICTH 2.

(move (object righthand) (direct up))
(move (object lefthand)(direct down))
(move (object bothhand)(direct left))

Z ORI LT BMES | 2 BES & FiR Y 5o 2
HIRY QAL T 52 8T, BFTD), BER
5] IREDHRY ZRETS.

FESNEHIRY B E IV BRERFONEIZD &
EORWAKIFT D, ==V =V MIA v ¥ T I a
VEICERSNICREBR v P -2 2S5 L
T, WRIUTHESF LI HIRY OBfRZATRS. =—V =
Y MIRUBBER vy U —7 OWSnHD ) — REH
£/ —FeTD. ROUEBEX Y NT—T7DFY 71
ANEDERY Lot L JOEICEHE L LTHZL T
HY, TNONW SR, Y7 DED ) — R~
BE#T5. FRVIIEKDOY 7 TRHAWRETHY
DD DRBUT K > THIRY OFRP R 5. X5
oA BTy arOflERT.

M5 BUBHIA 255 ar0fl

Fig.5 An example of intimate interaction
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OEDITHE % 5 2 5174 (effective action) T, B
DEELe, BIh~BEITS] REDITHTHS.
5D BbOEDDT—Y 2 METF TTERVT
AT, BAETRREL AT 42— 2R EDY 7
b7 =Yz MEAVWTERINS.

5.2 BEOMGAUES0Y 3y

BOPBRAME v Ry MiA U EF 72 aTIEA
MEuaRy bR TOAHETHY, 7R v MIE
BAMZRDZ LIXTERY. £22°C, ZZTHRY
FoF ¥V HBEBICERT AT —V 20 bl
AT 5 (X 628).

U vF I RA T EHED, HETEE 2ELEE
T2 (K12R). UF oF 2ldfhn b OEREZ R
T2L, FRAVEARLTAT 4=—% (% 3 EBR)
IZIEY. BEROBRMIIA AT 05O MO = —
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Fig. 6 The architecture for human-system interac-
tion
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Fig.7 Scene by camera for watcher

BAE, o0 (K 70MERE) ZEHLTWS. #
BSNTZBMEN S X AT BERT B0 O MR OH %
X8 1Zmd. Zofli B LHENPSFEE -TNSEAR
51X, Kappala WEDADEZA~NL ENH F R
JERAREL.] LWOZEERT. BEBIIUVA vTF ¥
%, AF 4=—2E—2EELT, BRLEZZ A7 %
EDRAT 4 =—ZITHEHET.

5.3 WENA 2393y

AVET T aAPRIUIGE T T, ZTOBNEZH
RTMERHD. Bz, bOEFERVER Y MM
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(define Come_on
(content

((behavior wave)

(source camera)
(client ?human)))
(task

((subject camera)

(come (subject kappala)(destination 7human)))))

X8 HARTDERDIZHDHH

Fig. 8 Knowledge on task composition

Ko BhRALVET I gD

Fig.9 An example of loose interaction
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D, UF vF XIZEST. UvF vTF xiE, EOLEELH
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LT, ZOF A7 %5|&ES. ZOFECLY, &
T— 2V MIBHE=— = MO NELREREZ AR
NOZTFE ST HETSH, ZOEREERTLIZ LN
TE5.

X 10X HRNBEOEHROBTHS. AMEHD
T—¥ = b (Kappala) S & A2 > TE Y, AR
ZFDT—Y 2y MZZEDT—Y =2 MR TERNER



LN RO I D T2 OHFRIBREEDORR L EHORL

b sE2m]M->TL 2) ZHTLWHIRWITHS.
K DOFREIILL FOR KT 5.
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£) fTER=—Y = MIZOERZEFET 5N
FO2=aT VI H 0 BN ZE LA TE
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T, FRIEBERLTUL vF XIS

8) UAYFXEAT 4=—FE—DEEHLTZ
DHRAY EWS

4) AT 4= —FIERT Mz oL T,
Kappalb <=7 VEEBD TV WS F T
BAERL, FTT5.

6) AT AT —FIFERDOT T ITETITX
Kappala 2BEETH D Z &M ohb. £Z TKappala
EBET XA EARLCUL vF wIZET.
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LT, TV EERLT, ET75.
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4. Task A iscompleted
and decomposed

move (subject Kappalb)
find (subject Kappalb)
move (subject Kappalb)
handover (subject Rack)
move (subject Kappalb)
tell  (subject Kappalb)

5. Task B (Move out
Kappala) is
oomposed

3.Tak Ais
delegated

Medlamr
2.Tak A (Tak
mannual) is
Kappalh Rack composed

_
Watcher _-_—
ea

7. Task B iscompleted
and decomposed

tell  (subject (kappala)
move (subject Kappala)

6. Task Bis
delegated

Humanl

EClE

Take a mannual for C++

- /1Arequesl|saccepted camera

move

tell

move

find
[ )
move move [

\ 4
. handover

kappala O

kappalb

Door

. Possible positions for persons
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Fig.10 An example of cooperative interaction
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