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AiwdE, ta—~vr -vaRy MEFHRICBTAta—~vr - ufRy MNlOaIa=r—va VBT HHREZE LD HO
. [Deep Level Situation Understanding in Casual Communication between Humans and Robots (&0 iF7p b a2—=<1 -
2Ry baIa=s— g VICET DRBRRIBIA) | L, R4 ENLRSTWD,

% 1% lIntroduction] TiX, ta—<r - vBRy MEFEESIZBON T, 2Ry MAH AR O8I 2 1E L < #fif L CEIR
BVTDHIENEERPETH DL 2L 2R, vy FBABOITEIZRGERT 5 NZN LR, aIa=lr—va UAKT
LHMBICATA RN Z E &R L. 2Ok FIEE LT, v a FRSICE S s A TFE— XNV AT ATHRBE LW L L, RE
FPRBBEECaI o= —2a v EMIMEIE L 2 ENEETHDH Lk LT, FEOMEIZE R L TND,

% 2% [Multimodal Gesture Recognition based on Choquet Integral| TlL., ¥ = AF v DOIRF#HTL M ET57-012, HREE
U EMEEE Y AWy a FRNICESS AT E—H AT 2 AT ¥R AT LEREL TND, BEV AT LT, ]
WDV 2 AT v @Bk =y PEIMEE L LDV 2 AT vk = v P CTHER S TRZENBNEEE 2 F5H L
TV a BRIt Lo TH 2=y FOBEBEL S Lo B R R A ) LD, ERICIE, BEETTBFREESO~ A2y b
Ry RYATF LT 2s FTHEDNTWARENR 8 DDV 2 AF ¥ &, 6 HAOWRZICENEN SRV ELTH HoTz
FU00Y AT v F—FEANTVD, IWBVECLDE Y 2 AT v@Bihiz =y MIBW T, 8 V= AT vyD 7 7 V4 JEE
BWRLUTHDMERIEL T D, 2L T, Rz o=y MR RD 76. 7%, ROINEE V2= MRFRERD 70%
IZHART, £ 20% DY = AF v ifdlktEem B2 B LT D, IHIC, BHFENICLD Y = AF v @E HIER ORI
LV AF @G HIEL R LT, RET D2 a DI LDV = AF v G IFAER, n 3 MEZRLZRRH LV FHINT
DI EHRLTND,

% 3% [Deep Level Situation Understanding] TlE. Ea—<r BARy haIa=br— a3 D00 FRHE, - AF
¥ oo RAT AR, BUEEAR, BB K OFHREMOLEITHREMBL, ChbDhTE ba—vr - mhy MEOSY
Fhnala=r—va 2RI LOCRHDTHL I EEBHLE D AT EEORL TV OIARESLEOKE 2 &2 HET
LI, ERIREEMOMEZREL TV D, IHIC, EEIREBEMICBONTHERS VT Rnala=r—va VE(T
5 7o DOREFEAHFICRIE T D 8L L7z AmC BV 0 2B BT 2 LB AR L T 5, REIRRIEAE L T 572 9DIC0EH e 5
RT A —H (FEEENEEH, IR L Frb Sk, BEEw, SIRKERR Y = AF ¥ « RAF ¥ IEHR) (2O T
EALTWD, FBRTIE, EICHFBENEOT I A MEFICER L, HEENBEOBEREZHNT LT, T S IZBIRIC K - Tk
—H R=ZANROEDREEITV, HEEOBENEHEL T, TOEMIZEDE IR 0h 5IGEEZFHIE LT\ D, 2t
THERR Y FEHRMTERBETNET DT Y T E2ME L AROHKFENRE VAT LDOANE LTIREV AT K2 K D4
ATV, B 0b 2 RFLHERR Y PO L LTHAT2FERET > TV D, REVAT LEFET 72012, 12 A
OWBHRFIZ LY R UERAFRZ AN L TODHMANLORE LI L T AT AOH NN EORERKRS L EKR LT
BV, TOT = M X TGl 21T > T 5, sHiifEtEZ TAR) D LAEKRY, NRdE), IO LARER TRBER) Ohkk
BT, 2nEiis Ty, 10.750, 10.5), T0.251, T0) oFfEaEIY Y CTIfflifsRix, TARTH D) & D LARER)
DTH2 10.84) LW OFERT, BET HEBAVRIIEN, ta—~vr Ry MOaIa=r—r a2 L) HiBICE
B2 LBNARTHD LT TS,

¥4 [Conclusions] TliX, ba—<r B8Ry NETEDITFRVWII 2=r—2a 21757200, iRt L IEER
YRRy a FREICESS AT E—HNY = ATF v iy AT b L RBIPR IR S K OV OHERR Y AT L &R
L. S6IC, FEEMPRRBEICS T 2ISHOIESIICER L BT, ZOFEMAMB LOEOREEZR E42 BTN D,
PUEZETHIZ, KX T, ba—~r-vRy NHOI W IFRnaa=lr—va VEAERT 010, fRE 4 &k
EvrHERNTY a FESICE SV VT E—F VAT AL MEHTFORYOENE, [FFb 72 &2 HEET DR IR
HROBER OHERR S AT L% RE L, FiEFERZ @ L CTIREOHIM AR L T\ 5,

H#% © FSCEEIL., P 2000 T & FEIC 300 GEA LETORMT D2, b L <ITIIL 800 #5241 e LT 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

The concept and inference system of deep level situation understanding are proposed to
realize human like natural communication among agents (e.g., humans and robots/machines).
The human robot communications based on visible and audible information are called surface
level communications, such as gesture/posture understanding, facial expression
understanding, and speech/voice understanding. The deep level situation understanding is
characterized as unifying the surface level understanding, emotion understanding, intention
understanding, and atmosphere understanding by applying universal and customized
knowledge of each agent.

Gesture communication is an important communication way in surface level understanding. A
multimodal gesture recognition method for Mascot Robot System is also proposed based on
Choquet integral by fusing camera and 3D accelerometer data. By calculating two fuzzy
measures in the training phase for camera based and accelerometers based units, the proposed
system obtains enough recognition rate of 96.0% for 8 types of gestures by improving the
recognition rate approximate 20% compared with that of each unit.

The proposed deep level situation understanding aims to smooth the communications
between human and robot, to realize harmonious communication by excluding unnecessary
troubles or misunderstandings among agents, and finally to create a peaceful, happy, and
prosperous humans-robots society.

A simulated experiment is established to implement the proposed deep level situation
understanding system where meeting-room reservation in a company is done between a
human employee and a secretary-robot. Twelve subjects are asked by questionnaires to
evaluate the response of the proposed inference system comparing to the responses from
familiar people. The proposed deep level inference system achieves a naturalness value of
0.84 which is between the ranks of “natural (=1.0)” and “a little natural (=0.75)” comparing
to communicate with familiar people.

The proposed deep level situation understanding may be applied in robot systems for casual
communications such as restaurant service robot systems, secretary robot systems, domestic
robot system, and therapy robot systems.
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