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Real-world Oriented Disitributed Human Interface System
that Adapts to Uncertainty of User’s Activities

YUKO IWAKURA," YOH SHIRAISHI,} YASUSHI NAKAUCHIH
and YUICHIRO ANZAItt

In this paper, we propose a real-world oriented distributed human interface system named
AIDA. AIDA supports human activities in a real-world (i.e. in offices, in houses) without
restricting user’s physical activities. AIDA is based on multiagent model in which each in-
terfacing element (i.e. mobile robots, workstations) cooperates with each other for providing
context-awared support to a user. An agent is constructed by a set of behavior modules
for providing reactive responses to a user. Also, with AIDA, the system can adapt to the
uncertainty of user’s position and the user’s attention that may change as time passes. We
developed a laboratory guiding system based on AIDA. And we have confirmed the efficiency
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of AIDA by experiments.
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Fig.1 A concept of “Real-world Oriented Distributed
Human Interface System”.
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Fig.11 Belief function of Computer-Agent.
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Fig.12 Environment-Monitoring-Agent.
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Fig. 13 Belief function of Environment-Monitoring-
Agent.
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Fig.14 User-Agent.
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Fig.15 Autonomous mobile robot ASPIRE-II.
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Fig.16 - Environment used in experiment.
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Table 2 Experimental results concerning users’ guide.
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Fig.17 Robot-Agent which is guiding a user.
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Table 3 Experimental results concerning users’
attention.
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Fig.18 Computer-Agent which is explaining to a user.

X512% 3 (case 2.2) I2BWTIE, CA3IZL—¥
2% RESTVAEY, RAPBELTERTHIZ LK
IDZ—FHIETETVS, KEETHERA LB
BHORy PIIEZ8cm LR ) KETH o270,
I—FrREoBHRMELTBESELZLI2LD,
PhDEEIL-FERET S I LD TRETH o 7.
7, NEBRENZIAOBEL—-WFIZBELTH S
IGE, URY MOFEETHILICLY, CADHEIC
WEAHEEIORS LY, L OVMECHETELLER
LN, ZhizuRy b FEEEER-> CBEOHH
RRELIE, BOTIEBBHTI—FOMNEL DR
ey THBLAPSFETEX LI LICERT S L
E2oNB, FHRLAEL I CA R THRNEDOFE
EWIIEDH BRENICTETIEWV D5, I IRRR

May 1998

TREERO Y V72 CRIAREBEEIKREL k572
W, REZEDL ) ICBEZ &b %o THEER - FEE
LZEBBEHU Ry PEEALLILEIAMTHo L
EZX 5.

A—-HDEFBEDEEDREERADIIE

%3 (case 2.1, 2.2) \2BWT, CA3 AFBEhICL—
FOEZBOREAN CAS WIANT LN TV S LW I FERE
EMET L2720, 2—FOREE0n X 2HET 572
OIWARNZRL TS, 2D X (case2.1) Tld1—
F1POSORILEHol/8, 2—F 1 DFEEDOmE
T AHEENS R ) EBPERETCE TS, —
7, (case 2.2) TIE, CA3IZ2—F 2 DEEIFHFIC
M 5 THBRWVEHRT L RA IS —F DR % KR
THILILELD, —FMICEET R 22— 212
LCRADPENEZHBET A ENTETCVSE, 2DL
J1Z, AIDA TIIMEREZEA LI EIZLY, Y
BBRELDIIKRDONITNEEDD DL —F DEEDM
EOFFEEMICHIETE TV Z EPFHERINT
AEZECHI-FOEFEEOMEERBT L2012,
F—R-FANZRTFEER L o7z, ZORRELER
ST END R RBREZRYETI 3R, @LD
FE LVCEISR A5 2 22 L3 olns, ok 2iF
EFTRAPRATAILICLY, 2—FDRT A4k
YEBORBFHL LTCHATENE, Ly
TOIIGHTRRIC B EEZONL, WFRIZLTD
AIDA TIRE L7, belief BEIC X 2 {FEMED X )
ZALMIFETETH Y, SBAHDEROTRICZL
D, T—FIENR - 8BRS 2w, XhERE
FEORBTFEIRITILENHLEEZLNS.

6. E b ) IC

KL T —F OITEORFEEMR IS L 23]
SRS ELHIS AIDA #32F L7, AIDA OE#Id~
NFI -T2V bV ATFHZEBA VY T2 — AT —
Jx v EOWHR, L—FOMNBORHEELEL S U
EEOMXOREESE~NORIETH 5. &5 IR
Ti%, AIDA ZHVWTHIRERN T AT L &G &£
L, EBRICE Y AIDA OFREL L 2.

AFETIEL—-FOLAF AT TLIEEORE
B, —FOEOME, KOTKVATFLEL—FH
TDAY85 7 aryOFEIZLIVETEL DL
REL, ZOHPICE-> TIAIELZRTIENTE
2. LD LGhS, LEZI—FFRA 952 ay
EfToTWwWo e LTH, HHADARTICEEY K-> T
BBELEZONG., -V OEFICELT, 6%
LEBESUETHLLIICELNG. S8BT 7Y r—



Vol. 39 No. 5

YarOBRREERBLT, SHIRFNETITFETH 5.

HE L-HEBIATFLAICELTT RS AN
PWANTT 23224 —3 g RS BN R
CEHOBEERLET

2 E X m|

1) BAM— EMFIEH A 5 7 = — 2AORFZEEIA,
ay¥a—#%V7b%27, Vol.13, No.3, pp.196—
210 (1996).

2) Rekimoto, J. and Nagao, K.: The World
through Computer: Computer Augumented In-
teraction with Real World Environments, Proc.
UIST’95 ACM Symposium on User Interface
Software and Technology, pp.29-36 (1995).

3) Long, S., Aust, D., Abowd, G. and Atkeson,
C.: Cyberguide: Prototyping Context-Aware
Mobile Applecations, ACM CHI ’96 Compan-
ion, pp.293-294 (1996).

4) Smailagic, A. and Siewiorek, D.: Modalities
of Interaction with CMU Wearable Comput-
ers, IEEE Personal Communications, pp.14-25
(1996).

5) Weiser, M.: 21 il ¥ a—%, HEY 4
T A, Vol.11, pp.60-70 (1991).

6) Weiser, M.: Some Computer Science Isseues in
Ubiquitous Computing, Comm. ACM, Vol.36,
No.3, pp.75-84 (1993).

7) Lamming, M. and Flynn, M.: “Forget-me-
not”: Intimate Computing in Support of Hu-
man Memory, Proc. FRIEND21, 94 Interna-
tional Symposium on Next Generation Human
Interface, Vol.11, pp.60-70 (1994).

8) Brooks, R.: A Robust Layered Control System
for a Mobile Robot, IEEE Journal of Robotics
and Automation, Vol.2, No.1, pp.14-23 (1986).

9) Downing, C.: Expectancy and Visual-Spacial
Attention: Effects on Perceptual Quality, Jour-
nal of Experimental Psychology, Vol.14, No.2,
pp.188-202 (1988).

" 10) Hiramatsu, K. and Anzai, Y.: User Identifica-
tion in Human Robot Interaction Using Identi-
fication Pendant, 6th International Conference
on Human-Computer Interaction, Yokohama,
Japan, pp.237-242 (1995).

11) IWEEFT, KWH—ER: /S~y aRy - B
REBIEHIRT BT — %7 2 F v | ASPIRE, 6%k
BB SRS, Vol.37, No.1, pp.81-91 (1996).

12) &RIAEGA, BEHREE, KHEH#H—HF I PULSER: )

2= F OITEDORHEEEIIIL L - FIEM e 2 - AV ¥ T2 — AV AT A 1513

TOTAT VAT LOBEITEL ARV —T 4

VY YAFL, AvEa—¥V 7 kLT, Volll,

No.1, pp.24-35 (1994).
C(CPEL9EE 6 A 27 HEA)
(FRR9% 12 B 1 iR

5B BT

A 49 . PR 9 FEERR
REFBTHRBER LR, B
EIPNE N o e 2 S 7o
FHRE LRSS,

BE B

WEF 46 F£. TR 6 FERBERR
RFBTEMERTFEREE. PR
8 EEFIRFRFEHR THMoefista
BREERS LR T. BERK
FoR BT A S B AR .

hN B (ERH)

BEFI 38 4. PIK 3 FEMERR
RFRFHREER LFE R EES
T. FES FERIRFERE AR
FEHEELREE T, REEHRE
R TFHEBF. FR6ELD
FIRFERHERE, BECES, YV FI—-Vxr b
7 x—A, BEBEOFR Y b OWEIEE. T2E
. BAORy bEK, BFHRBEEFSR ACM%
BRA.

Luth—ER (E&8)

AFD 21 4F4. BRFN 49 FEREERR
RFERFRELERET. B 63
F L) BERBRNFHE T E05E.
FRITE X ) FKFEAFREE SR
SHLHIEFIE. Z ORIEH 56~
57 H — A ¥ — 20 REFEBHIR. SHEBE,
RAOEHNE B ORI HEE. T¥E+. AR
Ry FESR, BTFEREEFE, BANREKES
BA.LHESZ4S, ACM, IEEE %£4H.




