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On the roads of BMFSA

Flie Sanchez

Marseille, France
elie.sanchez@univmed.fr

Dedicated to Profs. Takeshi Yamakawa, Seizaburo Arita and Taiichi Saito

Foreword

This is a non-technical paper describing my personal experience, following the roads of
BMFSA, since the early years, getting around by lecturing and discussing at meetings,

and supporting as much as I could the activities of its founders and of its members.
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1. Historical background

My first mathematical Ph.D. studies at the Faculty of Sciences of Marseille, in the late 60's,
were related to Boolean matrix equations. After it, I discovered fuzzy sets theory (the term
'fuzzy-logic' was not used until 1973-74) during a seminar of Prof. Arnold Kaufmann and of course
after reading Prof. Lotfi Zadeh's 1965 original paper. I was quickly convinced of the strong potential
of this theory and soon I developed a methodology for solving fuzzy relation equations, with an
application to medical diagnosis assistance (Ph.D. in Human Biology from the Faculty of Medicine
of Marseille.) Extended results were published in a 1976 paper: Resolution of Composite Fuzzy
Relation Equations (Information and Control, 30, 1, 38-48, 1976.) Why was my application related
to Medicine? — The reason was simply for in 1968 I got an assistant position at the Faculty of
Medicine of Marseille, where I always worked.

In 1986 I met Prof. Takeshi Yamakawa, after he developed the first fuzzy logic chip using
PMOS technologies. He presented it at FIP-84 (July 22-26, 1984), in Kauai, Hawaii — see figure 1.
Since then we kept in touch. When he informed me on the creation of a learned society, the
Biomedical Fuzzy Systems Association, BMFSA, I felt great interest and enthusiasm for it fitted

my research work in applications of fuzzy sets to medicine and biology.

Fig.1. Yamakawa lecturing at FIP-84, Hawaii
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2. 0n Fuzzy Sets

Concerning fuzzy sets, in my tutorial slides, from time to time I used to insert cartoons I
draw, like in figures 2 and 3. Figure 2 is a reproduction of a transparency that I draw for my early
lectures when I introduced fuzzy sets in China (following Kaufmann's lectures) and in Japan. The

baldness of the human was supposed to recall somebody.
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Fig.3. Crisp set versus Fuzzy Set

As introduced by Zadeh, fuzzy logic has many facets — see: L.A. Zadeh, Is there a need for
fuzzy logic? Information Sciences, vol.178, 2751-2779, 2008.) The principal facets are: (a) the logical
facet, (b) the fuzzy-set-theoretic facet, (c) the epistemic facet and (d) the relational facet. Most of the
practical applications of fuzzy logic are associated with its relational facet. The logical facet may be
viewed as a generalization of multi-valued logic. The fuzzy-set-theoretic facet, is focused on fuzzy
sets. The epistemic facet is concerned with knowledge representation, semantics of natural
languages and information analysis. The relational facet is focused on fuzzy relations and, more
generally, on fuzzy dependencies. The concept of a linguistic variable, and the associated calculi of
fuzzy if-then rules, play pivotal roles in almost all applications of fuzzy logic (cf. the biomedical

example in section 4 below).

3. Memories of BMFSA meetings

In 1987, Profs. Takeshi Yamakawa, Seizaburo Arita and Taiichi Saito recognized the
importance and the need of applying fuzzy systems to medicine. They pioneered the
establishment of a new association, the BMFSA. The first BMFSA annual meeting was held in
1987 in the beautiful and charming city of Kurashiki (Okayama prefecture). It was attended by
Profs. Lotfi Zadeh, Taiichi Saito, Takeshi Yamakawa, Seizaburo Arita, and myself, among many

scientists, engineers, physicians and medical researchers.

The inaugural meeting of BMFSA was held nearly a quarter-century ago in Kurashiki
(May 13, 1988), where I was pleased and honored to participate with Prof. Zadeh and the

founding members of the association — see figure 4.
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Fig.4. Inaugural Ceremony of BMFSA, at Kurashiki

I also participated to BMFSA annual meetings that took place at Kawasaki Medical School

in 1989 and in 1990. Figure 5 is a photo taken at Suizenji Park in Kumamoto in February 1989.
We all three travelled to Kurashiki to attend the BMFSA meeting.
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Fig.5. Yamakawa, Sanchez and Zadeh, at Kumamoto
Figure 6 is a photo taken at Kurashiki during the BMFSA89 meeting.

Fig.6. Sanchez, Arita and Zadeh, Feb. 1989

Then I also lectured at the Biomedical Fuzzy Systems Seminar at Fukuoka (February 10,
1991) and at Tokyo (February 12, 1991). My lectures were interpreted into Japanese by Profs.
Takeshi Yamakawa (see figure 7) and Tadashi Kitamura. Profs. George Klir and Hans-Walter
Bandemer also lectured there. It was at that time that I served as President of the International
Fuzzy Systems Association, IFSA (1989-91), and as such I strongly encouraged and promoted
BMFSA.

At the International Conference on Biomedical Fuzzy Systems, at ABC Hall in Tokyo
(February 13-15, 1991), I participated as an invited speaker, together with Profs. Lotfi Zadeh,
George Klir, Ron Yager, Ramon Lopez de Mantaras and Hans-Walter Bandemer.
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Fig.7. BMFSA seminar at Fukuoka

I also remember participating to the 9th Annual Meeting of BMFSA at Kurashiki
(November 15-16, 1996), chaired by Prof. Seizaburo Arita. It was followed by the Kawasaki
Medical School meeting on October 1997, organized by Profs. Arita (at that time he was President
of BMFSA), Saito and Yamakawa. The photo in figure 8, showing Prof. Kiyoji Asai, was taken
during BMFSA97. He was a great pioneer of Fuzzy Set Theory in Japan. It is with great regret
and sorrow that I learnt that he passed away on April 25, 2012. I take this opportunity to express
my deep respect and admiration to the prominent researcher and to the man for his always rich,

wise and friendly conversations.

Fig.8. Prof. Kiyoji Asai during BMFSA97

In my last participation to a BMFSA meeting, I introduced Fuzzy Logic in the Medical
Semantic Web. It was at Osaka (October 29, 2005), and it was chaired by Prof. Masaharu

Mizumoto.
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Finally, I have to congratulate all the organizers of BMFSA annual meetings. Concerning
my experience, I have always been nicely and professionally welcomed, in a formal, but also

friendly, atmosphere.

4.0n Fuzzy Sets and Biomedical Systems

Let me illustrate a biomedical application of fuzzy sets diagnosis assistance (Elie Sanchez,
Fuzzy logic and inflammatory protein variations, Clinica Chimica Acta, vol.270, issue 1, 31-42, 9
February 1998 — see also T. Yamakawa, Medical Diagnosis Applications in a Linguistic Approach
Using Fuzzy Logic, BME, Vol.3, No.11, 1989 — in Japanese.)

In many cases, biologists use subjective or intuitive judgments. In fact they are not always
capable of characterizing by valid reasoning, in simple terms, how they derive conclusions. This is
due to the complex mental processes inherent in the nature of the cases to be diagnosed, or of the
difficulty of recalling years of training and experience. In such problems, they can nevertheless
express naturally their knowledge in terms of IF-THEN rules that we can capture and tune, using

fuzzy sets.

Interpretation of biological analyses suffers from some arbitrariness, particularly at the

boundaries of the quantities that are measured or evaluated. But, depending on:

- the measurement procedures of a given laboratory

- the epidemiologist

- the biologist

- or the clinician,
who manipulates and interprets measurements, but also on

- the nature of the population under study

- the conditions of ‘physiological (biological) normality’,

one has to commonly rely on fiducial limits.

This fuzzy logic based application is of special interest in the processing of borderline cases,
allowing a graded assignment of diagnoses to patients. It is natural to consider propositions like
'Orosomucoid is elevated’ in which 'elevated’is the result of the fuzzification of a crisp interval.
Then, the model can be implemented with fuzzy if-then rules, acting on linguistic variables (as
defined by Zadeh, and it is a notion that exists only in fuzzy logic) — see the 3 basic companion
papers: L.A. Zadeh, The Concept of a Linguistic Variable and its Application to Approximate
Reasoning, I, Information Sciences, 8, 199-249, 1975; L.A. Zadeh, The Concept of a Linguistic
Variable and its Application to Approximate Reasoning, II, Information Sciences, 8, 301-357, 1975;
L.A. Zadeh, The Concept of a Linguistic Variable and its Application to Approximate Reasoning, 111,
Information Sciences, 9, 43-80, 1975.
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The membership functions of the fuzzy sets, that express ANDed linguistic variables in the
antecedent of the IF-THEN rules, are mostly non-triangular. They are tuned in terms of the shape,
width and position according to a training set and working in close cooperation with biologists and
physicians.

When information on medical knowledge from symptoms to diagnoses is established,
assignment of diagnoses to patients can be processed using possibility measures (also introduced by
Zadeh.) These possibility measures are again a fuzzification of a crisp process. For a given patient,
the result of the diagnostic process is the assignment of a grade in interval [0,1] (following a 'min’'
operation, cf. ANDs) to all diagnostic groups, producing a ranking.

To refine the assigned diagnoses, it is possible to assign weights of relative importance,
ranging from O to 1, on the linguistic variables of the antecents of the rules. For example the
inflammatory syndrome 'Vasculitis' is characterized in the rule involving proteins and their weights,
as follows:

IF C3-complement fraction is (Jowered or normal) 01
AND alpha-1-Antitrypsin is (lowered or normal) 1
AND Orosomucoid is (elevated) 08
AND Haptoglobin is (very elevated) 03
AND C-reactive protein is (very elevated) 08

THEN Vasculitis

5. BMFSA and biomedical applications

A few years after his 1965 paper, Zadeh was the first to propose applications of fuzzy sets to
medicine and biology — see: L.A. Zadeh, Biological applications of the theory of fuzzy sets and
systems, in: Proc. of Int. Symp. on Biocybernetics of the Central Nervous System. Boston: Little,
Brown & Co, 199-212, 1969.

Considering fuzzy logic control, there are many applications in medicine and biology, for
example in:

- Anaesthesia

- Monitoring

- Drug-delivery systems

- Pain relief neurostimulation

- Artificial heart

- Radiation therapy

- Implantable cardioverter defibrillators

- Real time analysis holter

- Rate modulated pacemaker

Here is the illustration of a fuzzy control rule (rate modulated pacemaker):
IF PAO2 ('Oxygen Partial Tension of Arterial Blood') is NS (‘Negative Small’)

10
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AND IT (Intra-Muscular Temperature') is PS (‘Positive Small’)
THEN PR (Pacing Rate) is PM ("Positive Medium)

A good survey can be found in the paper: M. Mahfouf, M.F. Abbod, D.A. Linkens, A4 survey of
fuzzy logic monitoring and control utilisation in medicine, Artificial Intelligence in Medicine 21,
27-42, 2001.

It is worth mentioning the work of Prof. Klaus-Peter Adlassnig and his group at the Medical
University of Vienna, Austria, on the versions of CADIAG systems ("Computer Assisted DIAGnosis"),
based on fuzzy logic. Medical information is derived from medical records taken from a hospital
information system. The information is fuzzified and coded in terms of rules. The system uses fuzzy

logical inference mechanisms to generate diagnostic information from a patient's condition.

As it name indicates, BMFSA which was originally related to 'Fuzzy Systems' has been
enlarged to 'Soft computing'. For example, Prof. Yamakawa developed in 1991 the fuzzy neuron chip
in BiCMOS technology for hand-written character recognition. In 1992 he also developed the chaos
chip in CMOS technology. Basically, soft computing was defined in: Lotfi A. Zadeh, Fuzzy Logic,
Neural Networks, and Soft Computing, Communications of the ACM, Vol. 37, Issue 3, 77-84, 1984.
The principal constituents of soft computing are fuzzy logic, neural network theory and
probabilistic reasoning, with the latter subsuming belief networks, evolutionary computing,
including DNA computing, chaos theory and parts of learning theory. Note that the international
official Journal of BMFSA is now called "Biomedical Soft Computing and Human Sciences", to

combine biomedicine and human sciences, extended to soft computing.

Combination of Fuzzy Logic with Neural Networks offers the greatest number and variety of
applications in medicine. The following edited volume presents a good survey of the field:
Teodorescu, A. Kandel, and L.C. Jain (Eds.): Fuzzy and Neuro-fuzzy Systems in Medicine. CRC Press,
Florida, USA, 1998.

6. Concluding remarks

Within BMFSA it has been produced fruitful events and high-quality original contributions,

with many real-world applications. What will happen in the future?

"It is difficult to make predictions, especially about the future”
(among others) Niels Bohr, but also Albert Einstein, George Bernard Shaw,

Groucho Marx, and it is a golden rule for economists.

As I wrote in my greetings to the first issue of the journal "Biomedical Fuzzy and Human
Sciences" and to the Society on Biomedical Fuzzy Systems: "Since the beginning, diversity,

11



INATFAF LTI e T7 T« VAT A

vzl Vol 11, Nool, pp —  (2009)

originality and increasing number of applications has reflected healthy symptoms In the
development and the promotion of Fuzzy Systems in the Biomedical field.” This is still valid
nowadays.

The future of fuzzy logic or soft computing in medicine and biology will be closely associated
with systems with high capabilities in intelligent human-like reasoning.

i
&
>
Elilll
i)

e
_9&_35.

Ry VA VIR E S LTHE-72h

TEF IER
BHELZERR K - (RABPEHEET

12



NATAT LTI« T7 Vg« VAT LEEFE Vol 11, No. 1, pp —  (2009)

P FEERIZR 2722 0 0 BFDOESREND, BERAICKEEy VAV ERITELEL. £0
RRDFADEZ ZERRE D LT, UTICELOTREET. 25 L bDLIEEHE L TR TERY
RHFICMELRH DD LEFELTEY £

BIfE, AR, s Z2EEAOSGE CHE LOBEREGETT. HENHAZEE TEDH I L ITRIKRED
&M, XD, HENETDEEE D), oF 0, SEEEAVBKRO ONET. MFEEIL, WAMCH
RTH5ZENRHY ETL, FTITENDDOHME L L OERT, 2L, 4B%ETETHI T
T ETLEY, WL ED &, EERGETRENHER TR LKW LAEZEN 2L /2
STWET,

ZIOWVIRMEZIT T, FEETHRELZ L TV DLIRERDH -T2, JEGEEZEEO T OARGEICRD
T, HAANFA L TH - THRETHT I EE2RBLLTWDIIIRH -7 &, REERESIO M E~Te
T COIFEIERENETLRELTOVDLRESCKENDH Y 7.

LERREN L, Aa R L AULNEZ LGN ET. RV DO LD ARG, HRICHEE TR OWN
TOFERMNTED, HDOHWVIIAWVEEETOMMEENTE S, ©F D TOIEC9 0 0 ALLEL BV A Ef&
HIECTLX Y. oL, BAMREDOEAIL, BxRGEORNT, KB TOERBEDI YO
FITL X ). ERESKETIE, HEBETLONYERNTE, TOBROERILEICDENLWIZEZ DI
L. TN TENITHEBES LWZ LT, U2k, WEE TOHAKRADIEERETIE, HEAND,
[FEEDR LS L LN LRVND, (EFoTWNHEIDONGNLRN] LW HFEEZ N2 2 En
L0 oleDTT. FFETOTFRREIL, Z<OHEANIEL, WOETHEWAN—RKLOOEDTT.
NI D720 DLV DOFEFREIIMLE L SNHHTT.

WRFERNEBGT 272018, Z<DOANE, ZROBITEHEREZHSLLET. BANRGETHL
RZ2NWTTN, REHLZNETO 3 0FEMICax i zeo CEE L. HiX, 7—7TES
FERMEELEL, EEFOEKICHITEE L. BHOBEWVEAAEEL Y /-0 0 £7.
T TR 720 CRENFEE D L2127 D) AT FVWELEAUITERE LI THERFHED CD
Dty hEE-TBYET. 4TH, i-POD 2~ T, WEEFFEL@EEFRFICHWTEBY £4. Zo
FRICWEETEL DB HEELLTEWND £ LR, TOENCIE, FMIC) £ otz b ) FK
DIRVDORDOHNFTTT. 2oL, ZLOHRARFESDLEOTLL ).

DA O—FRWFEEFIEIL, BT, KEEZFESRIETIEHRWVWTLL I 2. DFY, WHEH
2BlE, BFLCHAY I F—ICHTHE®RICSMT 5, BHIXEDOBEN Y- > TREL, #Ein
5. IhE, 1THEETLAESL IR, YL ~LETTTILTLELY. LL, ERAER,
ZARREBRIIFEF T2V T L X ).

ZTZTREOKRE LT, ¥ THATARICIWIEE CORRREREZR S LW Z LT

AART, BETHRETDHIEEZHE LT, AYICTHAOEASTRETIVIIRWEEZ X E L. £
BRIZZ DWW D S LI NIFRADEHI > TWAHEIPFHTH, IERAK T3 0 ANIETFoRnEEnET.
ZTOEWTIE, ZOEFBEyVFIUVERITIZIEORLWIIRIIL WD LEELXDLENWET. &
BRICRFEEDOEEE vy VAV OREREZRAITHE L.

13



NATAT LTI« T7 Vg« VAT LEEFE Vol 11, No. 1, pp —  (2009)

14



PATXATAAN - T 704« VAT DEREL pp -~ (201D)

pi I S
SRS R RA T IR

15



INAFTRAT AT e T 7T g« VAT HNFERES pp —  (2011)

2. DX, ZEOHFIZASTEN?

AELD Z L13 1995 4FIC Zadeh SeAOMIZERITAT £ TRLFL BT EEAT L, MHE, Zadeh Je/ED R
D “BISC £ 7" T [ 3%kt MR 4> b MEEIS A3 298] DOffT 4 Uik &, Zadeh S0 6 TH
AT 7 ¥ 4 GRS B ~DOIGHIZEAA T 5 3 D, AHZEZNFEREROT, filcar 27 MY 7S
W EEDIL 1996 FRE L T B ARFERIIAR SH W EEEE L,

3. Zadeh 4D

ZOEEE 2012 4t BOMADF TOH Zadeh e L Wit (Fay &A) OEFHE
TF, FUIAFED 4 AIHE L BRRCBRO LE L., DRIOAHRLOBREE)
B AR T A U H RS, Booke TR LE Lz, Zadeh SR
AARD T 7 ¥4 B R OEERRIIEFITER SN ThET, BARTEHTO
RODIZE D72 AARDREFEEAMIRDIULE S 7> 2 MR O ASOR1 1%6E
X2 Ls:iabit, HRODZ EEZHNEDZ LD L HITELENTHET, T
USA., EU, &tHoZ L2 S TVET, S, Zadeh Sk & EHERBASWD
LTRUDZ R, 4, ik Laidude 0L, 4, k& Th
%1 EWND T & T RYAEIN OGN FF ORI - EAH Y 7,
BEORMKIE IS & L ARATRE bk 2 72, “nb b, RIS, kL
RTAUT B2, ZONHSGIEREBGOER & R U T3 L BnEd, B
DRNIFEZHINT TNDEE SAMND, OB S AOTEMEZRIRR « R
TETINR, ZRTHERNITEDENT LS &2, SADEFKETIINED TR TEEFTE TRV, L
MU, Bl FETII2WNC LABT &9 &5, ZDE 2L Zadeh oD 7 7 A FEEDOEZ HF LRILTZEEAT
WET, AL B T < CHIVRITZ Clp 1T 5, IEfEMEA A U TR TE U Rbifig kL v |
BUED/KAETEH TE % KON 5, FE Zadeh S0 Z 0 2 5755 b KU & BWVET,

4. THHE~DOHHF
AARNIERZ: S DOEAEDDITIEFIAFETH Y | hx e BRI Al G S C L W ERCIbE e > AT A& 528
THRRINCHFETTCND EENET, BIfE, EREEH T COR L FDOF—U— K& LT, big data, sparse,
compressive, portfolio 25EH SIVTWET, EFRIEFBIROT — X EDVER L, WRRT —F ) offiffiz D X 5
R LRI 20, BACE->T, #HRICE - T, lifEDH 2 TR, v—L, FBRAFRE L, EEHHEA
T5, ZHUTE S TE 0Pl ORIt bR AT 5, TITE, 7% CRUEEZRA 2 HIEEY | 2l Craidzei
HAERRECT D, ZIUTE ST, BEITEE A S LR IR BRERIED T — 2 6| fiE ) W EEIRRE L 72 5K
LEUTNEA DR 7L, FRERDTSET D, ZAUdid TER) & TREOIKME 280X 514#iz 2

OPHBRIEE 720 F97, FATZ ORFEOHERO AL T 7 ¥ 4 i i3V ik o TnE T,

%12 Zadeh SeAED S .. Classes are assumed to be crisp, that is, have sharp boundaries. Let us refer to the
tools which I use as Modality 1. ...

You should not assume that every problem that we are faced with falls into Modality 1, that is, can be solved
through the use of traditional mathematics. Rigor and precision carry a price.
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CTERIZST=00, A7 VT NERETHD Perl TLZ. LinL, *@5%&,5%@/XTA%&Ti%ﬁf%)#
DIt b H Y, FATHEITHNH 12720, A7 U NEFETOBBETIIRL, &b TR
Tzl MAWGHETHD CHEBETRA LI EWIOREERHV E Lz, ZOZEIZEY, A7 V=7 MEMSREC
KBBFDAY » ROOEDTHS, JHEREA~DORIENIFLTE 72O TIH W) EB X TOET.

HIRSFENFN D = 2—T /LR MIWFEDRALDE~T-DI, 2000 4EEE)NG T DT AT LABIFT
VT MR B S TERERIFRE T CWOVE L2, 3 <ICA CHlfk b~~~ (Self-Organizing Maps : SOM) )
ENCHIEIAENE Uiz, fEE I EOARZ T DR ST, 97<IC Kohonen FeDagsCoBEidiR L
Ty, [FIRACTFE T 0 7T b0~y TRRT BT T AOVEREAITo TWEE L. b &b SR LFOIICRIT 5
77T LFFESISH Y AT AOEENEI T OC, REBIRES , B LARD O EED 5 Z LN TEE L
WFFER DKL ED, 29 LIV AT ABIRRICBIL AR L, R L TTr s T MED 2 FnoT<NE L

TR T 2OREN D, BIRNCREIRIERY AT DEEZ TR, T—XT 7 FvRT T v 87 4 —LOEEND,
VAT ADATEHGZOT O T T KGEEE  F T AN c TRy Tl E ol —HEOBPEAED TN HTE, R
130 AR NEECAEMEOIERTET T, Rt « FEEOn oW T 7 A T4 TEEMEL T 2k
EBI/RV FT. FRS, EEERIERICT ) 7— R CThY, fFREX=2UT7 0 EWOBEDE 11526 H
ITELERET

O LD EREOMTI, MGEOBEKOBLNT, 2 0 hMEEELE L. 0L, eV 7 020
IR MLTHY, HH—DlE, A F—Fy hORAFTTHD Web ZxIRE LTz, 2= —TLT WA )7
RCOT7 72T 4 ba—F U T4 DEEENI T MLVTT. JiElE, 2 A A MY 7 ZFEE WD AED
BRI RHESO TEIRHEU C HOR T D 1A — & LTEARAGERE - RAG A B &3 2HANBRE AT 5 Z LA EREE
70 FE LR #%EE, EHE S ABOEREORRE & FHIN D b ODOEEFHNLZTT ) Z LD A RTA4 1
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IRRREL 720 D DRHUFET WV EEET 2 Z L AR L 720 F L7[8]. £5 5 % HCI (Human Computer Interaction)
EVIBBFTOT—2Ze D ET. 22T, ZRLEHRAUTHWDT-OOFEE LT, oMb~y 725 2
LI LE L. Web OFREHIZEET AR OWT ORI D b v v MW T2 X, YR, BB AT
JB S QU A & U Web v—7 0 7 —%& FV R & R SRR A9 E 2 T OV E LT, FLORSE=R
T, FRMEOTDORHERE SO 2 7T AOMFREHS N2 LE L-. 20%, ZOMMETA Cilfkb~
o T AN AT B L BAHIE S AT MR DHFFEC R L Q& £ L[]

BUE, TR T FROROWEE CEI DT —~ L7 T D b OEFIEET S &, 1) Aok b~ v 72FHL
TAEMREAGERE, 2) AR—b—VOE: (R S) - wlet @GirsS) O, 3)e 7—=U VAT b - 53
TR AT LOBZE LB, 4) FRAIEGIT — 2 ~N— 2 DR L E], 5) EREEHRS AT LAOBSE & —H A
27 2—ADEEl, L0 ET. BOMEkE~ 7 (SOM) I3HEE ClddR bR 2 77— e TR & e > TRY
[BlI6l, ZOoBHHBEDES, IHRPHDIAS, SrOFRE, BEERES L, FAERDHLHRNCE-K L TWD
ZEEERNET

EFIERE WO HNFHE L TR E T E R L0 COIEEI T2, BIETLVIBAS A ar Ba—2 Lo
PEIZOWTHHERPHZ AT COET. 5 HAASOM 7211, V7 har¥a—7 4 LI coT 7 u—F
ST ZENHCL #5825 ECREEN e Pl L 70 L5 2 TR Y 9. BIEO#IR T, ICT (Information
Communication Technology) Z{iEH L7-1EHY—E 2034 D H 2 DEEDZ S D% X2 TOAIRHRE 720 &
L7z, AEEarvBa—2 EOBICOWTHBEL T ZENFETETEEL > T2 EB8EZLNET. &
DD BMFSA OISR LS BOIEENL, Z 5 LI A Bk L7 b DIZ/R DD TIFRVINEE U T, RFETOH
BRMIUT N TNE 2N E BNE T ABOTFEOLE 2 DFBAATEN- LET.
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1. [ZC®IT

AR TIT BMFSA (280 2R TH OV 2 Z L 2 BN E LTWD. R LB o IE S
BMFSA OfE & —F L TD LWV THIES TERV. 20 & 972 BMFSA OHLLE § 5> TRVRE T8
DWW TOREE A BMFSA O 25 JFFEIZHT=>TC, WFIEFOEENE LD IHCQNEL T EIFRELE R Z L Th
D, HHRIESTNA.

ZOEIRBNDT, AFEOBEIZONTE, FHICHEZ QR BT o—BREED, LITom &9
THIC.

2. BRIZE A AAT AN« T7 VA « VAT LRSS
2.1 BMFSA ZH1T DR T4 B DR

BMFSA OF7ZERIT LWV o TH IV, BMFSA I 2GR T 0B og)fiY, Rk (BMFSA &6 &
&, BMFSA FoitIimER, JolUNTZERY:, BUHLRY) HAafLE LTRSTND.

ZD X DTEA S BMFSA (Z381) DR T B ONRIC W TS, EIRO L R FERHIT NS,
bbb, RBLMEFELTE

1. BBIAFE T VB S SEIE L

2V EERI RN = o — 0 BT VT AT

3PARERLA T VT INZEET DR
LWV DI, FEBIZED

4.Visual Analog Scale (Z & 5 FEIE R & REST & OFEBIIC OV T ORI
LWV T LD BRIED BT LS.

9, LIV, DEEETE MBS RPlutchik[1] & P.T.Youngl2l DEGE HAEIZ 7 7 VA HERDOT
EAEH L TEE S VB ERBI Th 5. RIEDIT BMFSA B LARTL W Z OBGRIZEE T DIF5e At Tz
23, BMFSA B74%13 2 O 4 b H L7822V T BMFSA (2R CREITI IR T 5 L 1272072 /&7
¥ERITIE, FHE OUNTZERT) 512X 5”An Aplication of Frame Oriented Theory to Decision Processing and
Evaluation of Psychiatric Diagnosis”[4], "Image Retrieval System based on Subjective Interpretation”[6], &25V>
I, FRERGAT (U TEEm s 4%) 512X % A Basic Concept of Human Cognitive Model Based on Subjective
Observation”[5], ”An Approach to Construct an Emotional Dialogue System Based on Subjective Observation”[7]
REMBHITF IS, X HITRHIEIR GUERERT) HIZ X 2" FRENET VB R % AV SCERERIZEE T 019°(8],
KW~ b U v 7 ZEAEH UT-NERIRIEE T /USSR RE 2092 (BMFSA FIUGRSCESZE) (9172 EAVER ST
W5,

WIZ, 2UTOWTIRARD, BRI R = o —a BTV LI, ERD=2—1 BTV CIEEAFENE &
L CHEE SN TETALFL T T AR DIEWEIZ L HHMAEER L, £O=a—u a1 DO =

e LTEBR, BRI B EEIN T — 2 X=X L LTI IAATE O THA[10). ZoFT7 /WS, EAFM Ou
INLF-REE) BIZ L B R BRI E = 2 — 0 BT U L DT —Z ORI (1], 38 O X 2750 Shi 2%
A= o —0 BT M LD HESEZRI 127 £ &0 ) KOITEA S T&ETA.

ZLTC, "ARRRIAT I T N ThD. ZOMERINILAS 1991 400 BMFSA ERE#13] (RIB{16]1% 1989 4
MO I -T2 LIRNTND) & PO IR C e STV D, 20, RIEHIZ X Y Cosmos
Diagram and the Applicability for the Expression of Dynamical Activity of Nervous System”[14]<”’A New
Concept for Expression of System Dynamical Activity and Nervous Processing Mechanism Based on Cosmos
Diagram” (BMFSA J&3GasCEE) [1510 & 5IZHEL TE T2,

ETC, FHEDITRNOARE OB LHEO—y BRI L T D. 8 HIE 2006 4F- 24 £ 0 SRR OREIC L 5
CAENRT 27—~ & U CHIE A D T 72, 8 DI, ABE CRIEEAZXIGUS, TX A7 EAITHREHIE &
AT TE D LT D LA a7 MURL WD, ZOBREIBLT 2 Z LT, REEZHET S0
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DEHCBFERENTEHZ L ZAME L, 202 L TAH® Quality Of Life (QOL) (2375 T 5D TR0
EVHENWEALTWA. ZLT, BRI OWIEND THAHA, SBRHIZ SRS X0 ek ing@iiie L
DFFHTHE L 0 A2 SN T4 [6][17118]. ol ClE A — Vi DTl 5 Visual Analog Scale 2 HEHHIGEI
AL, DRI X2 OaZsahfiidt & OFRBIZHED X 5 7ot 217> T4 [19][20).

22 JERETFHHO DD

HITET iR T2 B O AR E 2, ZOClE NG T50 Z b | b TR0,

T, TiwblE, RBICL VRS-

2V F RS = o — 1 T VI B AR

3)AREARLAT IT NN DI
ZIGSH L T AIENEE L Bbn s, filziE, FE&IL 2L T, HEEFRRIBT A EHEEL T\ D, L
TeMoC, FIFEOEf & W T N BRI L, AMANTOEREREE GFROANT EZIUTE b2 ) MENSD
) 0 A B ARTBEHIE W o7e 2 &) I L THSTEDL LB L TnELNEESTNS.

WIZ, BATHONWTIE 2.& DIGHZRIEZ o287 FOMERSINTETWA. b Abt, SRt 5 A
DR AR TE 5T L LTOISHEBRL TWEZNEEZ TN,

Tz, FEEDHEEL CEXT0CThHD

4.Visual Analog Scale (Z & 5 FHIE R & REST & OFEBIIZ OV T O
DWW, Atk b AT — % ODIUESSHIT &\ o 72 2 & ZFEICHBE L Q< — 5T, 2.5 3.0IGHOAlREM %
RO 72 DAFZe 238 L OV UT LV e &2 Tng

— 0, BETHIAIE 2 CHRFT-FHLNC Y, S IEARBRSCTEOMEA, T bOISHOREMI R
HFc& 5, b UET 508 CTh D LU TWD. FEAS HAE COHERROCRHEIIRS T, Fi- 2B EnoFET
MR EVEL TNHETZNEE X TN D.

Z LT, BMFSA |3hE4 72858 B ORFSEE TR LTS, FDZ L ZHARIRAEN L, SEEHH T, WANAR
FED BT TATH 0 A A T2 U - SO 2400 T .

3. BT

PILE, BA07e8507 b oo Tt LIRS, FE RV ITER T BOEZ L CE 728 0 Tho. HHAA,
ZNLIINT B E S OFIES LWEENDH D Z & HEEIIFYRL QD 2D L) 7T TOEBT L ThiliE 25
U2 LoD, 4% bk 72 approach (25X - C, R T B HIIT 287- 72 i A=< A D 2 & 2R
5. B TS THUIELEUT T DR THHOT, Zhnbt [EEN OBEEGFOTEC L > TSR L
TN ZEEFHRE LT TN,

B ClEd 5, BMFSA O 25 FEICHE EMEEZRIAL, S%ETETORBEND. Fio, BELVER T
BELOBMFSA OFEBIEZNHEE L TNETNWEEATT, ZomEMLsZ L E&d5.
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ZRBUT, IRTORGHIOAFHEEE (IE, (A72E) BLOLEIREE K A% KO7RE) 2RV, EF
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(o) (X< 720 LEREI TV

T, INFETOAR—YREEEOMIE T, AT —4 0BT — 2 [ HERI R SAUstBlil X7 4 —~
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fe—2OT =4 (—DIEELITD) LT D ENTERVNCOWTER L TE . ZOREMRT 572012,
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