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Development of intelligent robots and rapid increase of aged societies have brought
serious necessity of such systems that should facilitate mutual translation of sensory
data and linguistic expressions. They are expected to help people, especially with
some defected sense-organ, by translating sensory data into words such as
“Pungent smell is sensed in the refrigerator!", and otherwise enable people to order a
robot to work by words such as “*Search the room for a varicolored object."

For the purpose to develop such a system, the concepts of Japanese words for
“color", “‘lightness" and ““tactile" have been analyzed and described based on
MIDST(Mental image directed semantic theory) proposed by Yokota,M. et al, in this
thesis.

The analysis and description of the word concepts were performed approximately
in the process as follows. Firstly, each word representing a specific color or
lightness("* 7 (=red)", “*Hf (=dark)", etc) was associated with a set of specific
coordinates (point or range) of the color solid and its concept was defined as such a set
of coordinates. Secondly, the words concerning temporal change or spatial
distribution of color or lightness("/R ¢ (=redden)", “1E 7 7 (=gradate)", etc) were
described as spatiotemporal relations among coordinates of the color solid. Thirdly, a
computer system working with image input devices was constructed in order to
ground words on real sensory data of color and lightness via the coordinates of the
color solid in an interactive way with a human instructor, and has been found a fairly
good success.

The analysis and description of the word concepts related to tactile were performed
as stated above, too. And a computer system for the words associated with the real
sensory data was designed. Then preliminary experiments with thermo-sensor has
been examined.

Organization on the thesis is shown as follows :

In chapter 1, importance of this study and related researches are shown. In
chapter 2, a brief sketch of MIDST is described. In chapter 3, concept analysis and
description method is explained. Later , results of the analysis are shown. In
chapter 4, computer systems for the words associated with the real sensory data are
constructed. Then, the results of preliminary experiments are described. In the
chapter 5, feature of the concept analysis and preliminary systems, and these
problems are discussed. In chapter 6, the results obtained throughout this study are
briefly summarized.
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Chapter 1 Introduction,
Chapter 2 A brief sketch of MIDST,

Chapter 3 Concept analysis and description based on a mental image model,
Chapter 4 Preliminary experiments on word grounding,
Chapter 5 Discussion,

Chapter 6 Concluding remarks.

AWFFED F & U TiE, BUELETT LT 28 E i ki i\ TR T S i 5 5K
REEZOME, BLO, ERKIZERT I THA I AL ARy FOHGF-HS T
CHHFMOMERaIa=lr—va v EEBRTLINE VSR RN TND, £
LT, 2D XD B EfRRT DI FiED—2 L LT, AREOHMTH
H NI Y —% Bl Li-a v B a—X &2 L CAMERERICHEM RO T
HARSFECHME LA 2 L0 TE D ANTHEY AT LAOEIIE ST 5T
2o
AWFE TR SN FERFERIL, BREBFEORBERICEAT H2HmO—>2>TH 5 MEE%
#%  (MIDST: Mental Image Directed Semantic Theory)(ZFE-3<, ¥, HB X,
BLOMTEIZEE T 5 HARGEHEM SO0, B LV arva—XICmViAEh-E
v —F— % L OE S ) (word grounding) 17 9 EERTH D,

ABFFRORFIL, W IR R GiPH 2 TR0y, BARGEDEGERERICRHR S
LTS HEEIZB L CHEREAIC AT S SRR IR 13U R 7 — # (sensory  data) D IFZE
MoAi 2 gt Lo biEmBi N e LThH 2 6, [k, vRy b TR 5 R0
AT 2T RR & OB BEZIATA D LD BREEN 2SN TNWD, 20X D et
FERRIE, TERDENIMNZ T 2 RIERRAFZEIZIT R S VR W NE & B A 2 72 b
DTH D,

AWIEOE L& L TORFE IO @mICH T 2MEROEHE L LU R~ EZE S
TFFERLR & OBIEIZB W Tl /e STV 5,




FALR LA ZIZ BN TIE, ST BE T 2l 2 O TR L O 72 B R 2 &
SR, WTNHHEUIREIEZIT) ZENTE T, A% ORKRBRICBW TR
. FER B S 5 O TR A A L, SBRIEZ ED TW < 72D DWFFERET) 21l 2.
TWDHZ ERHA LT,

PLEDOFERIN G | PR EZ BRIT I O L(LR) OFAITEE Th D L HE L
7




