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Thesis Summary (approx.2000 Japanese Characters )

K Fi 1% [ Multi-Robot Behavior Adaptation to Deep Level Environmental Information in
Humans-Robots Interaction (Aff - 27y MAA I T 2 EEEREER~O~/LVF Ry MTHE)
W) | EEL, XL TENLKD,

Chapter 1 [Introduction] <TIZX., AR - vRy MEIZET2HERFMETHIZBWNT, RERES
WICESLS = rF Ry MIBTEIGHAEE THDL Z L ER=H L T, SEOHRICELT D,

Chapter 2 T[Acquisition of Deep Level Environmental Information] TlX. ABOEE, 2 Ia2=
r—va CROFMK. AMOERZE A ZRERERE ®OBSFEOEIENMEICOW TR~ T,

two—layer fuzzy support vector regression (TLESVR) IZHESW-ENFEET LV EIERTH, F
FETIE, BEAME 77V HREAVWEBERELEF»OOKRELZHEEL., TOREL
Affinity-pleasure—arousal (APA) ZEfJCEDL L., TNENDOEEEZ LTI 2=l — a VEEOR
WXz~ 7 ¥« FHASE TERAT D,

Chapter 3 [Adapting Multi—-Robot Behavior to Communication Atmosphere] TiX. AR - 2R v k
ikl ala=r—ya VIEORBRICHE Lz Ry OITENEIGE EH T 5720, fuzzy
production rule based friend-Q learning (FPRFQ)IZIEDW-ATENHEIG A I = X A E|_ET D, #E
A= AL MWD T, vy FOISERFMMER I AL, MIERAR - 2Ry MEAEFEAED
TELZLamBT s, YIalb—Ya VERIZBWT, ala=r—Ya ryPORMKEZrR Y b

BN TWDEREE L EXRT D, REMOTFMHTUIx L. FPRFQ Z 15 Z & T, friend—Q learning {2
LT 1/2, BL W independent learning {Zxf LT 1/6 OF-HEEFH TRy MBI ETE DL Z L %
BT D, Fio, BEERMPZNIES LIRS T TlL, FPRFQ # % Z & T, friend-Q learning (2 %f
LT 1/2. BXWindependent learning IZx%f L C 1/12 OFHEEB Ta Ry MBS ETE S Z L 2R
T 5,

Chapter 4 [Multi-Robot Behavior Adaptation to Local and Global Communication Atmosphere |

TiE. AH - Ry MIETHICBIT 2RPIRa I a=r—2a VOFRMEKUICER L, TOFRIHR

OFFNEECTHD Z & Eub7- LT, cooperative—neutral-competitive fuzzy—Q learning (CNCFG)
CESWew AT ey MTEINEISA I =X L2R8ET 5, 612, 8 (RATAREMEE & 2RrE




) o7V MAEETAMEAVWCaA a = —va VKO FHREERE L,
wwwmmpﬁnwme@m%%ﬁ iéTﬁmiﬁ%Fﬁﬁé BRERAN=ALEZHNDHZ LT JH
e FIHR & RN FHKOIGFT 2BEICB VT, ARy hOISERMMER S v, HEZRA
M- mARy MEAETWHOERBNATREIC /2D 2 & &R, INERRICEES < TGRSR T, CNCFG
ZHWS Z & T, FPREQIZH LT 1/3. BEL U friend-Q learning (25 LT 1/6 OFHHEIFRI TR v k
MINETEDZ & ERTH, F£7-. shape—color-fill-wave BT IV ORI E L, 77— FREEIZ
X0, ENFEI 86% (shape)., 77% (color), 65% (fill) . 92% (wave) &72B Z & &L, TDOHIME
ZHERT %,

Chapter 5 [Intention Understanding by Using Emotion—Age—-Gender—Nationality Information| T
1%, two—layer fuzzy support vector regression (TLESVR) IZEESW/=EXBEMET N EZRETH,
7 7 ¥4 cmeans {ECANIT—F & B L, SVR & W CREAE &g (FEln, YER. EEE) 225
ANOEREHET 5, REOEHIMET L& AN 2 LT, HADRIEIC S = B BB fTRE
(2722 T %, TLFSVRIZHET 27 7 A ZBOEI X 2 BERIERREOBREER TIX, 7 7 A2 H%
2 (PERD) . 3 (Fim). 6 (EFE) & LT, TRENOREED 10%, 2%, 80% & 72D 2 & ZHERT 5,

Chapter 6 [Multi—-Robot Behavior Adaptation to Humans’ Intention] TiX. AMDOEN % XTI
LicwATFuRy MIBNEGS A =X L2 RET 5, RiERITENERTEHE information—driven
fuzzy friend—Q learning (IDFFQIZ KV AR IND, BEA N =ALEZHNDLZ LICEY, ARy b
FABOERZHEE L, TORKICHEILT DI ENARBIZRD &35, N—D U 4% Aotk
@ﬁ%ﬁﬁuﬂwWRKié&iﬁﬂ@%@%ﬁﬁ8%f@é$%ﬁﬁomwg%%wé:kfﬁmm
X LT 1/4 OFFRFFETrAR Yy RBRETE 2 2 & &l T 5,

Chapter 7 [Conclusion] TIEARF L TIRE L CWAEBREZR~O~/LF Ry MrEhwdEsoM
HEREEL, &5, TNHOFENRE YR AD AR 2= — 3 VFEHKSCEE OB X BRI G
TEDHI LHRET D,

i« FRSCEBIL, FI3C 2000 =& 930 300 354 1 ET ORI 52 b L<ITEL 800 5% 1 FRH L T 7E&E W,
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 thesis is entitled “Multi-Robot Behavior Adaptation to Deep Level Environmental Information in
Humans-Robots Interaction” and it is organized in 7 chapters. It starts with Chapter 1, which is the
background of deep level environmental information and multi-robot behavior adaptation, as well as
the problem setting. In Chapter 2, acquisition of deep level environmental information is introduced,
moreover, emotion recognition by facial expression and speech, Fuzzy Atmosfield (FA) for
representing the communication atmosphere based on individual emotion, and intention understanding
model for deeply comprehending human inner thoughts using individual emotion are introduced. A
behavior adaptation mechanism in humans-robots interaction is proposed to adjust robots' behavior to
the communication atmosphere in Chapter 3, where fuzzy production rule based friend-Q learning
(FPRFQ) is introduced. For coordinating different local communication atmospheres in humans-
robots interaction, multi-robot behavior adaptation mechanism based on cooperative-neutral
-competitive fuzzy-Q learning (CNCFQ) is proposed in Chapter 4, in which the communication
atmosphere is represented by a two-layer fuzzy fusion model and is visualized by shape-color-
fill-wave graphics. In Chapter 5, an intention understanding model based on two-layer fuzzy support
vector regression (TLFSVR) is proposed in humans-robots interaction, where fuzzy c-means
clustering is used to classify the input data, and intention understanding is mainly obtained by
emotion, with identification information such as age, gender, and nationality. In Chapter 6, multi-robot
behavior adaptation mechanism to human intention is proposed in humans-robots interaction, where
the information-driven fuzzy friend-Q learning (IDFFQ) is used to generate an optimal behavior
selection policy, and intention understanding is done mainly based on human emotions. In Chapter 7,
the proposals and related works in the thesis are summarized. Furthermore, new applications and
extensions are discussed for the future work.

% @ WSS, AN 2000 G5 L 5830 300 EA LT ORMT D2, b L<IEHIC 800 iEA 1R LT 230,
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