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Reason and Spirituality —Attempt on the Approach to Transcendence
fisLaE (A ARKT)

Hiromichi Ishihama (Nihon University)

Abstract
Humans are destined to ask metaphysical questions as Kant mentioned in his book, "Critique of Pure
Reason". From the viewpoint of a history of idea, people have tried to think hard about the question, that
is the soul, the world, God on reason for hundreds of years. But we have not found many ideas that
everyone can agree on. Even so, our abilities and knowledge increase every day, and found spirituality in
ours as the answers we are lookingfor. At the same time, spirituality was sent by Transcendence. Now I

would like to prove this holy faculty through traditional religions and mysterious philosophers.

W ORDFEE AR TR B NI, BERLETERNLO, BREBEORVF—I2hhbRnb o, @
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T LT Z oM BRI RAHE T 5 2 LN FARETH A 2 2 BRI HITENICE L TEMEIC L D
R LT R e D8 - FiEwmE R L, 22 TIEEOEE S0 EHITFTHALI, h~R T 7 4 F AR
FY MZX D analogia, =/ A~ - By T —I2X % Symbol, Z—/b ¥ AN—IZ X% Chiffre, T—
Jb e 3L MZ X D Offenbarug Th b, RICINGZEL L7720,
I. ERDRAHA

1. analogia ($BLt)
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BEFND & OIZRADO G DOHHIR, DF W GRS OIZEER L S ODFIRIND &0 D DRZEDRETH D,
JESH B R~ R e T 7 4 FAEMOEL OBBE A2 T FaXT7HICERE L X O & Lz, 8ol v NI
HRMOREMGEE S L L LTEINSBRENEERL DT F o XTICL VBN EOMREEZT-DTH S, HH
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o TE 2T SNMIEBIRDO—FH DI Th 25 RITHIF S, #adROMEE OIERMR LI A2 b0
LR MEOLOOREMAL LTEIATHDENDI Z LR D, By MEIT T a7 L 2MiED Z 0 X
IIRRFAEFND Doh . TN ANMBEERZ DR DOE D LVITBWTHRERRATH ST Z L EFE> TN D,
(fF [0 > MREEEOMIE] AbEfHR 2002 45 1 %)

2. Symbol (%)

FFHBX Y R MHE N BHPERE NIRRT RO, IR Ens b o - Bl Lk b ox B
72 b DIZ K> TRIAT D, 2N EULOFER CTHRRINTER LIzO23 8 h v MROTFETIL A S - Ty
=T —ThbD,
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v ¥ — T — IR T OREN D Y J7 & LT, FFAEICKT 2 BWRAMHRE . FBULOMBEOBNIEZFED Z &
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BEZOLDL LTTIERWY, 5L LTORELOMRIZN LD ET & 2 A% fiFFilesen) S TIEL 4L
20, BEFEIL, THOEBOFENDD X DI S) & LTI OMR~A-TET, £ L TEFIZEE LD
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T2 O spirituality OFaBE Ch 5, (fiFE [ErEOFRE] LB 2010 455 2 %)
M. spirituality (%)
1. EHLF A,
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@ K EE L LCoORMEIL, EIC, BRI LOONICHLEMEE LTOREN., -7 b 082 5
RO L8N Th D, TNEHELIRKRNBR AN E DT DL A7 FFAH-ma 7 TEITORET LY, 8K
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T, ZOFEMA mind(l), intellect (FIfE) &9 EBRIZY T L TWoTz, £ 2 TIIRIEL RIKDSEEL .
TORBHIZE ENTWIEOERN KD, FIERERNTOF L L RoT, Ko TEESEBED REBES
T MPHROMEICIRE SN0 TH D, 29 LT, BHROENRNE L HBLT H2HEMARD Hiv, B
FRRIZH T2 b D & LTORMA~ LD iz, X DIZE ORI D EESCEIE N /B S v, H72 55850
BB LT, BIEHME L IZEAETRFE L o T LE oz, D REBMITEME L B = — R &5 7, THEL
ok, BBOEGLTWD, L7 4V v eldiEf7 5 (PTillich,Systematic TheologyIll,Uni.of Chicago
Pre.,1976,p.21—24).
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KT L2 & EELFPOBETH DR E Xt E2 723 2 & TmmiR b D AR INDHDITH L
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(B)FPIE ) T

MREICET 2 BMOMEA Z 2 2548, Il L RdnEe sevoid, TiERl, TAAER] %
b<6%ﬁ®ﬂmf%éo_®5lﬁﬁbk PMLFARROERE, RAEEE L ZOHNE L FHERTH
%9, T EREIT BT 2 AL O BT LR AN BT 2 i (EEHIEER B b7 0 B e 3 VD A & S PER
BHNHRLTODONR) ICORBIL, ZHEWVDIHEIRT 202 OBLROTLREIIL TN DA TH D,
AEERITZOREZRD X 9 IZFE

MERA (T3 1%, FITEETF (75>M)D> T, ER () 134 (7)) Y, KB &+ @&
FTILTH), XEORE (DY) RERRAICT, o222, B () 1T, BRICEEZLEEINTD



22 (2012 3 9 10 )

FOTELETY, LTOHOER (KLY hdribe:n, GABICHKY (SLET) RERME, i (<
\2) LVIBEE (A1) BOT, HERTH, R#IFIICHE (<) 2<, & (béb) BRIZEANKD
Hley, —SHUTER LT, LTHZAER () T2 L0RRRIME (BI2E) ZHTRY, —&
THER (Ko2d) I (BbV) EHH Lk, HRHZMHD T, T (KAD) oMb FE (ZL) LA/RITE.
WAEOERA KW OERICE (LV) TRk b020, SHUZHTHIZL LS (S13) 128 (S8) &
b, WARIFRICEL hx T, EROBERTLERNEZ, A (H5) BDHICLMEEL L, £ (\Wo) &F
LREMTRTAT D) (REEER [EHFiels (—)] SES0E 2003 4 179 H~)

BRI [HFL] OWDITHTL 2 =20 5 O RMHPER Atd L MER A A fho e L0 bEEL, &6

ZENOEENENEHPERZ A, MEZAME TAARFL] (K- THFEL, 22O E EH M
TR PEEH IR ERR N Bt e 55 & T 5,

ZOMDEHR NPT B Z BT IET TIERL, SHICRELICLAREN R O L LTHboTWnbH &
BERTCOPEHERTH D,

(I ESB AR, DRFIIINEES (LTO0ONH), B k4K HERDEREL, MTED
E%®%ﬁ%%ﬁb£«é%®ﬁbo%m%KSkKﬁD\k:iﬁwé\ﬁ%@éﬁbo%ézﬁﬁb%b
PEIE KM & RRIC LT, DI T R b LEROMO 4, —UIREMER & —OaHD & FRIRR D, K5
FHIBERH L, b —@ORIEE (K Z0Z) 720, #f (72) 2D, HERED, BRI EHIZSSIbA
Lo MKDTELBEEZB (0hA) LEDLY, ML T—RoSEES BTk () ZHoBiE (FATW)
EIT, EOMERT, HFICHEZENUWE (L) #BE T, BoF2MNT, Femb, e, #
B (W) ZZOEFL I EHE, EFAMD, AR T L ite. ] [(HBEEFEml] FHEhl et
89511 B4 IR 1977 4 759 H),

SEHERLL, DR DBESHOENREL 55 SN0 TH D L LT, #e AMITZEDOREICH W TEEL A
THDPZIZFEMRTHD E VD, DFED | NFAK, EREMOEMELZZIT TEENTZLOTHY, FLRES, [
CER DA E BN Z T HENT WD, R BT TH Y | BRI E —UFEY & IZERZ D TH
b, TN X, R BEELAEMITT X TREE L TIEZERT 2 DIZ% LT, ZOMIZES < EWITFATZ
HBIIAREN 2D THY KETHD ETH, ZIUTE > TRIZHITAIEE (BOM) 724l —{KTHD &
IEEHIC E TED, SRR I LD &, FHERIIESE & WO MEITEERAE L, ThEBubcEEk L
ANTHD, DEND ZDITEILE T, 20X 57 MoBIEE85 | SEHUZE LTz, KEZR5MEFIKTH
LEBBLIEDOTHD, GEFHE . TMEOAE Y F 27 U7 1] B 2008 4F 195 H~)

DEXY =ZFICHBEOENEORREEZD &
OrOEMEE LTI, TWEAEARN LENICHE S 2 DIRIREY 2 Am )
OXF G FNE % T T AR PR A 72
@R HLOTMELE LT, ML OBEERLZ IO EFERE 72D 5 HMINEETITH YD | MINTFEND 5
R ONTBWEAAT O DOITEIC K-> Tk BRI E, MIIEELE —D LDk
EWVIREDHITDH LN TED, TAUTANR LIeEFREZOEREZ RHEO T HNOMRT 20D EEZTEIN
THA9,

NV EMORE - &1t

FT=BONRDENZ RS EEO DML OFEND DR, FHZHC L > TRAH SN EBITHEE L
THRRIEENTE LD HE, 22 TITETITONIENLSE L TAR L D,



22 (2012 3 9 10 )

1. TOTHFENDHFE

FOIT—wirs, A, BB, WE, v T HT0, B

FOIT—HE, Afa, KEzdTo - <, fFz2 ) AI VMRS, 250, ik, HIM

RAZ & AT—1htL -« SEBE~DZ D | IHEREE, BEHGKEL, BIgET, NT—2R b

RIC X DT AR, FaGH), AKURHEE. KV | FRAT. WrR. LG 7 — b)), BB 30, ®EROR
&, ZHfbR. b LR

LOT—RBUE(BARE., AfRE, Juis) | EAR \IEE

EOT—, ALERIEE, ROEERGE, DRI F0d, - -), ZECGRE, $8E, AR, - -)

. ERIEEShEEBITAE

AAT LH—HATOEMEAY ¥ —% QOILFEHT— 1 OWEY YL @QEHETFI—F @iy

{L— )\ IEJE DR, EROBL A, HROEHE, +HX, BEOHE™E, BHOMENMTLETE L9
(HIGEATIE, BIERAUTE, @MIRTIE, EEITE)

XFVANE—ATFTFA -7 .03 o0 [FHR] TBF24RO7T v, GRORBAMEIFR, U A MoK

FIEEOBUAR, ¥V 2 FOZHOBIAR, ¥V 2 FOETEOBIR)

S—HONH (B, B, Ak, R, K, Bdr. FE. =BR)

~—F 0 TEmBIGE] (B, BT, BME. K, R=#. i) (3 3)

(A [TRECFEA ] FERA ISR 1998 4F 221 H~Z )

V. LEDREICLHIEHDNDFE (FHEDRIE)

EROBTHIEL, v a3 ZOTERIOL ) IC UOFHE~LEI Z L 2EH L TRAHENIZEORL N,
TR BN OIAE Y | RERERIZEDIN DD TH D, TNE Y = —F — 2 F O EOMER D X 9 IZFEH
W AIBS>TEZX DI EHBMETIEH LD, HEVIC—RIROBATHIEIZZ 02 LHBICR YT VWO T,
TS, REFERBER O 4 B (i, O, 3L B) OB TEROAELZ 220, (8

B [AEY F 27 U7 ¢ Fal FiKAE 2010 4 51 H~ZH)

. BERBLR)L

FLI=HIXW BRI IRTh 5P 2 E iR, A OREDZOHLEINEEI CH D, S HITRFTEEIOFELN =
MECTRET D E LB, BEREMIC L B AaNEH Lz, —JF, EAMNRFREERE —E#{E o T
HARERETHHALH Y | MR ARBINCREIED 372 55K & 72 T & 7o, Tl A% % K
D DRI H OB AT 720, B (BHERAME) 232 < O 3L F— 0 B i KA FE B T
RHHLOBRE L VI T, ZOHRICEHbL> CE I LFFETHD, ZOL-VULTIEEMIZEEIZEAL
HEEL TWRWIREETH A D, (E4)

2, DHLRIL—DEZOMER

HIEOH R L~V ORI 280 BN C, BB A - #iEk, FH., KBRE V>R ba2ate
RWRDLBDEELDEHNR DD, £ LI RNV D b DIENSNTREDLITAEZEATEY, SFHTH
HEVWIEMTHD, BMENED—BEBLIGOTETHA I, ZORNWRD EDO~DOFFRIL, L E W
IMNERR b DOEK L D Z & T, FEULOMRZ R L CTE 7, BIREICHAZIE U< & RN 5 b
D, HERAFHRER, RNAUEER S ODOFERHEMN R N Z KL 2586 ZHUct s



22 (2012 3 9 10 )

SHICZOEBRNDEEDLZ LT, ROWRLDBDEHIITITE L, & O—KRELZESET L2560 H5, Zih
MNDWDTI AL —ThbD, 120, THUIETIET TR FT v /Rty 7 A>T BEons 2 &
WHY ., 7 LERBIZOEROEHDOIZOICINLE —HHWZHHATH72 (FVA MDA =2 —
av, UM TY—F), BEEE T bl IZ#irnmEAFE(N hr) e it OBb Y 72 8 Z OFERIC
BWTEIZI 72 HDLENTE D,

3. BHILARNIL

D TIREMO R, BAREASBIEE K Th5 LV BIEO LS Th B, HIE O (515,
AL DT (2 JHLMIAEE~ DS (R0 Y. ZOBBZA L L # & o FROEHRT
B0 BRI RV A BIFE, HHIOTHED ER AT BB TH 5, £ 2 TRER, TR, ft5
SRR ED R v — UMEES NG, Hix DREDERS, DD o v —~ LR RREEOEEH T bV
WU TH D, 7272, fRTIEI oA %L [FER] PO, REeRfEY & LT 20 o HviAs s
T 5,

4. EHLRIL—EYDHR

K725 6O A MEITFEE DG —OEHTH Y | A COHEE O PIZIEIT AT AR CTH 5 & FIFEC,
Mo ENHCDOFICASTE#TH A9 (FELHEORE LM EEARR) . BEROSMmINRERmTHY | LD
22, A REFRORHE ., XU X NAOET L L OMRIE O (NvaniEsd [Wibdx Y 2
MEBR)) & LT LMD THD, FAIeHIXTZOERNRRE A AR L Z N TE D, EHUT
FEMEZERE THRE LENEEB LR TH 5,

VI. EZ+2ICHRBFLEOEMICES-AL—AaA TR, HE. THEA

HOEIZEH A DI, TIUTHPICERRICE XA = A, A = AT HOBEOBEEIC L > TR<HA L
NTWe, DF0, #PEONIFE LT, ZOZEREEXFY AN LT, ZOLIIZT 4V veidppe—
Relpolcf A, DFEVX VR MNEFED, ¥V R MIMOBOZLRAEBE TH D,

- FIARREILDOREA B O OB U728, KL > T, IFHOREIL, HOOBHEOER b ZAME
WEATELOD EIZ, BOARMT 2D THD L, TN ERRHMEEIL, BEBOKFETHD Lo
TV, BERAOEKRLIEEINERLAEOTHD ], BEEORLHVEEICE T, BIEESES
FICBH LG Th 2, Kiti3EEL LT TBREZEOMEML] L3S,

CEEERLE (BB LW OTHEIC R > TAEE B o) kdme —RE otz iEs, Zhid [—
MOZRELS | BIZEMOBIEEBLC. SOoME T, HICEENRFEZHE T, #OF 2T 05
HTH D, BEOFELMENITIEL, W07 TRMEOSIR] NEOREICHD LV Z & 2F D AMOEDOH
SIDHHIBMETH D L) ZLICHESE, BITICE > THE O IMENTTREL D LWV D Z & Th D,

VI, Sh=-6DEMEMESHT—F

FYEOREE - FHEPM - LD KMLEBIET O THLL, 74V v BIZESTENITE, DFD it
FHLEoG—] L LGELNZHLDOTHAH(STLP.1347), 2F 0, B L~UL L TETHi7- Sz iR, &k
H#E EDORELE—DOHRTHS I, (LTI NEZHAMALFED, 22T HotE LI ATHY . Bl
Thoy, BRETHY, ANRHLSNAOEME LG EEX LD, BLEITZOIMREINTMERBLEOE LI EX
FThb, LTI HICENIME Z BN 5.0, M DOSIFICH GBS, fFEE NI EEXTH L L THEHL



22 (2012 3 9 10 )

LOTHA I,

i BRI R OB e 59 4 B ORI ALERGERNE R D E, ZNETXHMEZ Y —FLTE
HMEDOHBZ S > TRELRSHBAEZT TV ZEITERARH A5, 2ok REEOTIZHNITZE, Zh
T AR, EEOIAE, IHITFE LW FT R RBEEZH T ENLVOAEXS - &
AFVNETETHEAINDLIRETHAH, (E5)

LGE>

1. B MEERHERD L~V TIIIEM B FORED R FREL WA, BIEOMFUZ I W TH - R L2 a T
HBALTlo, ENEHICEDHFLE R D5RH - M2 HETEICIEA T LE o722 LI, HOERHEM EFOR
RnH iz,

2. YAN=ZDOFHITITERE Geist ([TOWTORAI RGBTV, RITFHFEED THFER#K & LT,
B, ZEEFEY TONERT 4 U v e OFELIBMHELELT L2200, ZO—AE LTHEFTEHE
7=,

3. ~—FTNO DEHBIEEE] 2B 2Bk Dixt i~ 7 ot 2%, BT HIEE VD X 0REHORIE
BB & Z 00 Th 2 MICEROEI R L Z X b, ZONBICYTEEDLEEX D,

4,  DEEOMEY L ZoERoOMRTh D, oF W REER, B L MFOSRL B, M. HE, #
Q72 2380 R & T 2R TH 5, ERFEOEBIZLHFPRFEHETLEOLZLITHEVITHR
P E o0 L, LDHEPEEZEZ 556, ZOEKEMMET 2L bRETHA I,

5. B2 BIZH BONITHR-> TV D, &2 WITHHFOIRREICH 2 FMEZ, BITEO X 5 ITADE L72ATIEDO KRR
72 ERIC K> TREE, FA#ET L2 LI3R0RhNETH L, EREO—FHTHAFEOHITED A, FEiEK
T 52 EIEXATRETIZ AR5 D b Bl 2L, Eam RIS EILE 91278 o To RpIC TR 2 25 ETi 0 533 (BOE Bl |
DBELN TR ST — 2Ry MIiRT 2 GKEL) . BODEATH DI HIEO I IHWE T2 (FER) . —H—F
W7ok AR (EAR) . BikEmide, EEHKELHK O . BMLRAOHMAM, FREHIZOT 5, BB
RTadA 7, FFEEER WR)., RETHDL, Zb, KAPFENATEELZAD RV ICKR LITWS
KFTHZ2LICky, ZNHEBVIRTZ L, TETMHMET LI E TRAELOLAESEZITY RL, Xz
ERBNDERE R~ HREEE IRT 2 EIH I N D D TIERNTH A I h,

10



22 (2012 3 9 10 )

T77 4 BmDBEADIGH
Application of Fuzzy Set Theory to Color System

B OER
Naotoshi Sugano
ENNR:
Tamagawa University

Abstract: The present study considers a fuzzy color system in which three membership functions are
constructed on the color triangle. This system can process a fuzzy input to a color triangular system and
output the center of gravity of three weights associated with respective grades. Three membership
functions are applied to the color triangle relationship. By treating three coordinates of redness,
greenness, and blueness on the color triangle, a target color can be easily obtained as the center of
gravity of the output fuzzy set. The differences between fuzzy input and inference output are described,
and the relationship between inference outputs for crisp inputs and inference outputs for fuzzy inputs

are shown in this paper.
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Fuzzy Set Theoretical Analysis of Human Color Impression by Spatiotempotal Sequence

INVIRPYN ZE) "IN B OER
Ryota Hirose Toshihiro Ishihara  Naotoshi Sugano
TR TLFIER
Graduate School of Engineering, Tamagawa University

Abstract: To investigate the effects of different spatial color sequences, we consider a hexagonal diagram
and a color triangle that are expressed in the RGB color space. We assume that the projected route area
and the projected route distance indicate the magnitude of naturalness for color sequences. We evaluate
the majority of subjects of all ages have natural impressions when the route distance is short and the
route area is large. Whereas a fuzzy system can process a fuzzy input(as the membership values of
subjects) to an RGB system and output the center of gravity of three weights associated with respective
grades. On the bases of human color impression, we propose a simple sensitivity model using a fuzzy
inference. This model provides the natural order of spatial color sequences of several colors.
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Visualization of a Suburban Area Climate using Yellow Leaves of Ginkyo(III)
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Determination of diameter and refractive index of a silver-clad nano-cylinder
suggesting plasmon effect(2)

LRG3, 78 LIRS IAHEFER EEEMER ) AHHE =, ZNRFG
Fumiaki Tajima, Yoshio Nishiyama Nobuo Matsuda Naoki Miyatake Shuzo Matsuda, Kazuhiro Ozawa
[RITES PN KREEMESE  TERFEKR PN
Yokohama Nat.Univ. Oshima Coll. Chiba Inst. Sci. Hosei Univ.

Maritime Tech.

Abstract: A plane-polarized laser wave with a wavelength of 441.6 nm illuminates with a nano-cylinder
coated by silver at normal incidence. The measured angular distribution of the scattered light intensity
corresponds well with the one calculated by an analytic solution of scattering theory for the problem. Diameter,
refractive index and their uncertainties of the cylinder are determined by the calculation at a minimum point of

the uncertainty index.
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Light scattering, Silver-clad nano-cylinder, Diameter, Refractive index, Plasmon
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Spatiotemporal Brain Activities on Recalling Body Names

FH o B R I HEE RWELE
Yoshinori Tanaka Takahiro Yamanoi Mika Otsuki
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Hokkai-Gakuen University Hokkai-Gakuen University Hokkaido University
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Hisashi Toyoshima Shin-ichi Ohnishi Toshimasa Yamazaki
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Japan Technical Software Hokkai-Gakuen University

Abstract:

Kyushu Institute of Technology

The authors have measured electroencephalograms (EEGs) from subjects observing images

of part of human body and recalling them silently. The equivalent current dipole source localization
(ECDL) method has been applied to these event related potentials (ERPs): averaged EEGs. ECDs were
localized to the primary visual area V1 around 90msec and V4 around 320msec, to the parahippo-
campal gyrus, the right angular gyrus, the corpus callosum, and then ECDs have moved to the Wernike’s
area in the left hemisphere around 450msec. Then ECDs were localized to the angular gyrus around
480msec, to the postcentral gyrus around 540msec, and again to the parahippocampal gyrus (paraHip)
around 600msec. Finally, ECDs were localized to the superior frontal gyrus around 630msec, to the
frontal pole, and to the Broca’s area around 725msec. The search and preservation in the memory
supposed to have been conducted from the observation of some activities on the paraHip.

1. [FL®HIC
b AN EEERAT AR, I E TEETL

LCHEMINTERLEMIERO SRS ER
(Wernicke #7) 0@ S FEE (Broca 8F) O A TlX
72, KRAIREALA B LT D 2 E BEES TS )
272> TN 5.

BAETIE, ABNCELTE, EE-omEoRyl-
8% (LEEE]) — E RO EN (Wernicke ) 248 5
W, B L TiE, FEOEAE (Broca B/n L) —
B ORIN - Bl (RTEATECIHTALE) >R b —
v (edbaimE) RS EEAEEI N TN D.
Wernicke ¥ H &1L, & OFRHICHF R D % D
W, $72bb, BEROWLERN L E—EROES
REBEF2TWVWDHLEEZHILTEY, Broca i,
FHEELDHDO T2, HWEOHIEMOSFEL L
THGELTWDEEXLNTND.

LU D, flilx OFALDED K 5 7B 217
STND N ERMIIRT Z SI3IEFICREECTSH 5.
R G, SR CTORM, SREOIMRGEY
RE L), BWREMGERER L) &\ D X9 ek
DT av ARG S THIEL, BEICBIG % oy
THIERHELWNLTHD., IHIZ, 1 DO
DEBOEEZRE-TE WS 2 ebBEILNS.

—F. BRANZBIT DLFFHELHIZIBNT, B
FLARA OBEOETFITEE LT, MO TRE S EAL
MBI D Z LT LB TND[L]. FHEDDO—H
&, AAHEICE R SNSRI GETF L OB 272
D HFE) 1Tk 2 HIEEN S D U C A B I SR - HE
7€ (equivalent current dipole source localization:

ECDL)E[21IC & D HEE 24T\, 245 O RMEEREIZ 758

27

FETLHI L, T LTETLEOLBROBMTIIE
LR BR AN 72 D = L A fifesi L7z (3.

HEREAFF FE D W HNZ I\ T, I ALERE L % i B
T HBRTIE, FEHT DR & N OB 2 5
SHETHEMm AT CTE . FrICEEELHERIZBWT
1, REBEDHIZEN DB LN ENDHENEL .

ABFFETIE, R ST IR 7> & T DFER
ALz A8 - BREE L 72 e 0 i PN ALER AL J6 3L UMM N AL
PR D RFZE FHIHEE 21T - 7.

2. RBRLERERSEBRETAEE
BERFEIZRT LT, Ao AR oM TH) &
M1, T3, T2, Thy 28R, ZOEMNIK
T DT AR ST, RFETIE, kS5O0
WD 5B T0) o5t LT ORI 2377~
BRBRFE T L, i P e AR A 4 DR OR L,
INE~AXTUTHEEE Lz, v AX 0 JITIRERE
BhA i L, B EHIBR AR DT 2 2 E S W 5%
RBbHDH. 2Ok, HEimPRICHER R Z 3 B
AT 5. TR R AARE D & 3 YR O MK A R
L, REIC~AXF T EHEICRD. U EOS A7
L 40 VIR L, 1By FEeT4. —oDFEER
kLT, 8t v MMAFF 320 DMV KT, $Rd
HARFERIX, T DCFR LT

3. NRNNIBERGIDHETE A E

EER TR O EEG %P L THIFE R &Nz -5
TR EAL(ERP)IC ECDL & L2, —ikiZ,
ECDL £, 985 /LINIZ ECD B\ C, BA/K



FOB/BMSAOHEREAFFE TS MEME) &, #
il & FHAME ORREN /N e 72D X H 1T ECD /X7
A—F b5 W8 2< . HiREOM®
Mk, REEEEMEE 22D, &1 SICHHE % 3%
E LT EfATEE VTS . BEEET L E LT
%, EERORL LA, HEBFBLIOKED 3E
DOFELERE LTET B LT.

WA O RLDERE T L ORI ITERE D MRI
WmgEEFA L. £, HEERROBERS L OMEHE
PEIZDOWTIE, EHZEH, Goodness of fit (GOF)Fs &
OMEHR R EHEBROEIC L > TEME L2, 2 b
DM IZIE PC RN +HE Y 7 b =T
(SynaCenterPro : NEC)%# i\ 7=. 72k, ECDL ki
X DHEERERICBI L CiX, GOF fiiAs 98% LA 1, 95%
OEFERAL 1T mm LT THLMEREZRA L.
SynaCenterPro Ci, HE S NT-fER D X A AR—/L 7
WEERE D MRI B8 A — 73—« f U R— XX NFET
Shb.

EBRTH LN EEG IITHBRE OBREZIC LY
A RXPNIRAT D, ZORRIRAERED /A XA 8
T 5 HOTZ8, 3 S 724 TD EEG IZ DWW T
EABIEL, RERINOFET 2EHIT —Z 12D
UWNTIIRAT R R D BRI L7212, MBS B % L
TW5.

4. IRANLEBEEGCOHETEER

PeBrE HT 126 LTt~ 72 2 [0 EBRE ZhTh
HT1, HT2 5 5. ZDO2RIOENEINLD ERP IZ
B LT3 0@ Enimd by,

@ 350msec U0 F Trd/ S 7RG O JE g 72235 .

@ 450msec fHFIZ TREZ2ADOYE — 7 NHN,

500msec X CTRKXZRIEOE—7 BNBINS.

® 500msec i X THOE— 7 1IN L,

700msec Z B X CHEDPF L 72D 950msec T
HOE—7 "8 5.

LU EDFER NS 350msec LLAT CHIEL D EEA AL
BRI, U CIEEmRLENMTbND B XD
5. ECDLEIC X A HEEFL & 2 OE RO REfR %
F LIS, #EE SN ECD KA 1, K2R,

#1 #ESHhKEECD L Z20¥E  [msec]
Area | V1 V4 ParHip R Ang
HT1 94 324 398 438
HT2 88 317 345 358

CoC | Wernicke | L Ang L SMG
449 453 484 487
419 445 470 None
CoC | FuG PstCG FuG ParaHip
509 | 516 L 539 557 591
525 | None R 541 None 616
PrCG | SupFrG FrPole Broca
617 L 629 712 726
None R 647 661 723

22 (2012 3 9 10 )

- -

X1 ECD ® V1 % 5 Wernicke % ¥ TOREK

Posterior

Anterior

X 2 Wernicke B 7>5 Broca B ¥ TORE

5. INANEBHCEOHERREDER

FARNCHEE S v7- ECD 1% 0% Wernike ¥ -
EAENCBEI L TWDR, ZORICEFEBROEE
PITHONTWD. E-HERTORISDEFEIZD
OHESHTWD Z b, LEOHR, iED
BRIF - BHERNZOSETTbhTna EEbhs. &
512 Broca BT ECD O s b, PR3
DORPLE N SN B2 615,

AWFEIE, SCERRF A FLST K RIS O F 52 SRR
BRI (Bt v TR ERET D
A AR BE L R 0 SeHE R FHI - ALBREE IR DB RS &It
D—BL L TiThbhiz

S& X Hk

[1] KBZEfE - EBEOMREME, iRsrTs, B
B, pp. 179-220, 2007.

(2] LERIE, ERE—, AIRRRA . By O
FEFR ST IS AT B IHE I oD 5 B 3T,
EHET AR S, 37-4, pp.336-341, 1999.

[3] Yamanoi, T. et al.: Dominance of recognition
of words presented on right or left eye
-Comparison of Kanji and Hiragana-, Modern
Information Processing from Theory to

Applications, pp. 407-416, Elsevier Science
B.V., Oxford, 2006.

e -

b= K

(L H-EiE

(Tel.: 011-841-1161, E-mail: yamanoi@hgu. jp)



22 (2012 3 9 10 )

77 V4 BEm L H ML~y e AW
BSRT 7 ) r—2 2 v OB L ATl

Development of a Fuzzy Retrieval Application with Self-Organizing Maps

) Rk ek 2
Tomonari Miyagawa  Takashi Samatsu
WK T WK
Tokai University Tokai University

Abstract: This paper proposes usability improvement of a fuzzy retrieval system for purchasing cars
using self-organizing maps. The aim of this system is supporting such persons who are not good with
machines or cars. When they try to purchase a car, they can use this system easily as if they ask
casually someone else who knows more about car. Unspecific conditions are expressed by the fuzzy set,
and the level matching conditions are expressed by the grade values. To use this more practically,
a GUI form with selection menus is developed. In addition, employing the self-organizing maps
performs clustering and visualization of the result (obtained from the fuzzy retrieval system) in
order to improve the accuracy of decision making.

Keywords: Fuzzy theory, Car retrieval system, Self-Organizing Maps

1. 1ZC®IZ (c) D X BB O m & 5 iR 2 ke, L
AR, EBIE A — B — 7 b SRS R B By 3% BNBB”, “FIToTND” Lo EH TR
FENTWD. BEAFHCHELOMERER E D7 RTxB. #£L<I1T2.5, 2.6 fHTh~R%.
WS, HOEMARREZ L IIRE# L. 22 & RFqx47), o), [FHEE] T2 ) A
AT, 7 7 ¥ ¢ B [1] 2 FV T @ B R TELEERANCNWS. [RT ¢ ¥ A7) 1% 2-Box
DEBIELEZBNE LTERBE L AT LD wH Ty, a1 IRTA b TR—
179. ZHNETICHAZENRASAER OMEAE 4 Ty iERbY, EREEE] 1T 5~8 AD
TN, HARHBGERBRERL LTIRRTEDL VA HiPHCTBINTE D,
T LDOBAFICHEE LTS [2]. FIHE OREIRNEIC (e) AL DEWIEHE O MEBRE |, [THRE LAV,
S5 —HEIL FEAOBEASEOEEZ YL TE [ZERNP-7=0 ] O3SHBIZIZZV 71 EE%
HEND720, 18 A EITBHRERDE LN DD, HAnTna. MERE | 13 105720 OEFTIRRE
MK T HBINER ZRAZEGES, BaoeiEo7 NEVWHBIHE L L, BITEHATHELDNLTWD
HRERE LTRSS, FIAEOHB 28 L < 3 10-15 E— RZFHALTW5S. 10 T— FIFEH
LREN D T2, £ 2T, SOM (Self-Organizing 8, 16— N3RS & 7o i3 mEhE R COETIR
maps) [31 &AL, 7T 24 Y 7 L afifta47 5 BCHEEET LI b DO THD.
LT, 2—TEUT DAk EBEEIEDORKER ) BLoOBmNEBDO AT AL RRT ], [F—1 %],
A BT [AWD], TBREZIZE LN 137 UV AT HEEE AW
TEY, BREICELW L, KEEHT A L1
Py 27 o DEOEMN 3 DL EOHEET, ZOMIL, *
fié&é;if?zﬁgggggx NP O BB L 2o TS,
/%\EH%%LJLC GUI 7j“—A% 1 Kﬂf\na« ZIK%I}%E (g) X?’l’ ?*‘7“—7‘:/::7 F@i%Iﬁa@%EE% 0
Sl RS AT x s MR L, B ~10 DR TERT 5 = LA TE 5. A
KD EEE RO ANE. FIAHEE, 28D T2y IRy 7 AENETHILT, 2T 15
0 F VAR EEAREH AR CE D, 74— A0 —AT V=7 PEMHT LI LTSS, AR
22 D RSB HOMAKE L HEBEEORZ —BE LT 5.
(h) BB ERZROMEL LT, —EHHEOHWIHIZH
(@) Tilifs) 157V 27 %A %ANTHY, 100 5 DEORMAPIRINS.
F~1000 M OfEHCTENZR 50 FH T L ) TRERO-EERRRSNS.
BT 2 - LMW TX . U):ﬂ%ﬁ&V@,FH&@ﬁﬁ?17%4FK
(b) TRE &), PR, TRAEHD OEE TR ;Zi;g;gk@’%ﬁﬁ@ﬁ%%?Cﬂﬁ
— gﬂ SN FRER < - (I3 = 3T .
L, EmEom#HEE (d) o TEBELABVL I LEBITENENO HEEOREN AL o
TS, s

29



(e
[ et Srn AN ol "
BHOM) b2 2 |
(a)| [(ensms o BN J e |
AaA (2 EX AW N (h) @i ) (k) ‘
A& e = a2 == = |
R (o) ”
(b)|| b gl -
it € oaer | “
R K|
LR 2|
L3 | =
(o) | (s o ) 885 .
PEZELE] 22 =2
[ bt
(O iz K2y —
(d) ;.L;:'.v & SUF O _
* xpstL
ar )
| rEsn 2997 IIx2Y 0: Lok m
(e)} [uwm. ] WiF—nAFIoF |[0a33 |4 -w
LIS \ N {59 D2~ ) l03sa |v9)
- R4FF7 e LU U UCI Y
.
M-
- mmcaL aw 7 ‘ wr
5
1 GUI 74 —A

2.2 A=y TR

ATEI TR~z X 912, K2k TREE] oA A
— Ly T URENT, RN E N @,
CRRREINY, REVW DEODALNR—T
BEERHL WD, TkE &), THERE, TRah
N1 ©3TEBIZHOWTIE, FIAFOFHLEZMI <K
MIELN5EI1C, Torr—RFETIHWLH
H5ODA L N—2 TR AEA L.

B30 MERE | DA =2y TRET 1 oD
A=y TEEEFHAL TS, TRE LA
W, TEZERNY-720 ] O2HBIZOWTHREETH
5.

— AT, A=y TRERBUTEBAIIRE X
NnNa7=, WHZRRANEE L. &2 CRIFFET
IXBBME AT D - OISR EE R L
KT —ZNERDHIHE~T-ETDLE, &5 —2D
95N DFEIK & A 2 N— 2y TR OFIFH & 5. Y
CHEWEREEZA WD & A=y TR O

A, B (A<B) IFUTDOLIIIR%.
A=u-2c (1)
B=u+20 (2)

SITu, clEERERT—4 X (i=12,..,n) OF
1), BERERAETH Y T O X 517

1 2
‘”=;§:“—ﬂ) (4)

22 (2012 3 9 10

“REN

“ppkEL
ST "

“RELV

e

4o

-]

0 #, 20, 1 ot 20,
KEE

M2 [REX] OANRN— v 7R

1 “AEERTE"

]

40

o

00 p-2a H v 2e,
35

X3 MEBRE] A "— v PR

2.3 T —%
AWFFEICBIT D BT — X X—R %, ERT =T
NEW NI FOFFET — X 2 8H L. R EAIT
49 FEFECH S (52 O T 6 KA E AR <, 2008
1 ABUE)  FIRFEOKRE 72 Llcd 2GR IEE
BoOETHEmZ RS2 & Thbhbd EBbhb., %
T DR A NS 5729, 2005 F£~2007 F0D
e EEMEMH L.

2.4

2 -
w6l
iR 16

1.2}

4y —20, Hy My +20,

o L
4 0.8

o4 |
0

5 6 1 8 9 10
XEE (m)

[KE&] DA NI T L

X 4

1y =20, Hy 1y +20,

| O

0 10 20 30
BmE (km/1)

B# ] Oe AT TN

X 5

)



X4, X5xEnEn [KEx) & TERRE) ©
ERARNTTGATHD. Aun_"—y PO
Ut20 & L2 LT, BRSNS TR T D
F—H Il A RO R "= FEBOEICE
E A

2.4 MBOERELEHE
MBOBEE A =2 THEBOBAE, KHE
HOBEEE, —HEOFHETEEZUTICHATS.

(a) ZNENDOHEB T L TRMZERS. FIHER
TR BRWGEIT skip A # 5.

(b) 7 U ATHE, 77 V4 EEFNTHOEEE
EHETD.
7 ATHEE
0
a, = (5)
1
PP o

a, =f (X (6)
2T () IER 2, K3 TRLIEA L AN—T
TR, K17 VARATEGE Ty VA ELGOH
HO¥BTHD.

() ATGAX—FT V=l NOMBWITHER OE

FHEAZRL TS, —BEPIILTOXIZL TR

HHND.
1 m
P=— E W, o
m KoK
k=1

TZTMITERE, P o#iHIZ0o~1 ThD.
(d) —HEPREHVHBIENSIAICERSIND.

(7)

2.5 R LR

AR CIL, “AHBHD” -S> TS Y

HEIEORREZRTIEL LTHRZEA L TWD.

[SIFAN

HIFR 2 23 > T D & &, ZOE i 0 BA
ZINZERET 52 ENTE S, ZOMO R %R
PR LD, HiERE, HERPEROWETRO BN
[4]. #piT 2 ek Eos Az 2R iTA A &
Biged 25 2 mMCTERIND. s AX,Y) IZRBIT 5 ih
RIT A AN Y & BT 508 % S B(Xio1, Vi), A
CXisrVir1) T2 ELUTOXTREIND. J AL
BU DML ki, MIEEE G LT D,

1 2sinA_2-(ABxAC)

'"r  BC BC-AB-AC ®
WL, ENENOEEMOBBEILL T X 91z L
TRHHENS.

ABx AC = (Xi—l - Xi)(yi+1 - y.) - (Xi+l - Xi)(yi—l - y.)
9)

k_:

31

22 (2012 3 9 10
BC = \/(Xi—l - Xi+1)2 + (yi—l - Yi+1)2 (10)
AB:\/(Xi—l_Xi)z+(yi—1_yi)2 (11)
AC = \/(Xi+1 - Xi)2 + (yi+1 - yi)2 (12)

2.6 JEIREE

ARl EWERME 21T O BRI, YA AR
FEOmGEEHET L ENTERNST-. £ T,
A XORRDHEBETH, FUEHFOL &z K
oD LI, BEHEOBKROEETH S K i,
DUToORTKkDD., 20 Ktk T 2/ ED “HLix

)

BHD7, “MEoTWD” L) HEIEOIK 2k
ELTWS.
Xmax - Xmin 1 °
K==1""7 DK
i=1
T 2T Ky o X VIR O X PEAE 0D 5 KA & Fie/ )
ETHs. NFEABEOES (m), NiETr—%0fHE
BThob.
HROFHEICH W ZEEB 2K 4 1277, BEgITHE
B DR 1 4 A N
Xmin /xmax
N

X4 HBEEORE

3. Self-Organizing Maps (SOM)

RV AT LTI, ik« K& X - B EZRT
F—ADOWEEE R LAEDE TRZEEEZH LT
5. BBEHEEEAFIHEICE ST, IO 0070n
LT HIDI, ZRILT —H % 2 IRTCIZH
HZENTE, Flimakle Lo - ik 52
L DTE 2D Self-Organizing Maps (SOM) [5] [6] &
WTY AT AD2—FE T ¢ m LA HE L.

Bl LT TR&EE] & T OIEBZRALED
MRFBFER (FE DIconWTH b Lic~y 7% X 5 12
IR
R&xXx) & B OMXT 52 20HENRY v
ECEAIZHEHSTE TV D HENPHERTE S,

4. Web 77V rr—rg v
RIZL AT LOFAHEORGED -0, %< OFH

NRIADD Web 77V r—3 5 v ~DOBIE &R T-

K6 XWeb 7 7Y r—a & LTBELIZIREY
AT LD G 74 —ALThHD. HEDOFEMILLTO
WY ThHD.

() ITBIR SN B OFFAR R U T

(b) I~



(c)~(e) MIHHIBIRA & .
(d) D “Pa X7, “PERE”,
CAEREEHND.

VR R

(h) I 3R Ak R F .
IEREYID AR K v,
IIRRBRAER DT X 7 SO TERLTZH D.
HKZOMBY AT LK G6 IR LTZHAZEOETO
AN A TR,

‘U Ty

(f
(g
(i
(J

N NI AR NG

£1 BBEROT X7
BN | 2= A4
1 0. 4841 F—1 =
2 0. 4667 rFal—
3 0.4413 P
4 |o.4413 S U7 4R
5 0. 3922 Y
6 |o0.3807 SR ——
7 0. 3797 P
8 0.3434 75y =V AN
9 0.3353 ~NUT— ATV
10 | 0.3330 AT AT P

car2v.cod - Dim: 3, Size: 12*10 units, bubble neighborhood

Century o ‘@? « CROWN e ‘“ Gt S
. L':'. . . .

- @
.
e HARRIER o . .

passo

vitz

auris

. e HILUX e

. . . ractis

(M=o ¥0' 'S S © ¢

Dl m

e

(g)
1. M E-SXA10G

¥

2. mimse GF-TAO2W

3. mmee ABA-EHSO

4. wme E-SXA10G

5. mmse ABA-WD40

6. Mimw ABA-WD40

7. wemse GF-TAO2W

M6 773 ABBRY AT LD GUL 74—

32

22 (2012 3 9 10

5. Bz

Ty V4 HimE VT RB AT D ERE L.
HWFEWREKMETH, VU EEEH D Z LT,
HEIHFIZHE LS Z2WATYH, F#ELWVLAICHRDID L
AL L) RERCTHRRTDHZENTE, HEFHREY
DEENTE., T2, AT X —F TV %
BALEZ & CEEEORNAAREICARY, FAE
DIEFNTVVRIR S AT KT o T,

X5, 77 A BRBYAT AOHRERDS
IS, 77AF ) 7Rk EEE LT D SOM
OEHAERE L. 77 V4 BRICX v L2
BRI LR, T 2B 2 &L=
BICBNT, MBMBRODEICHEII LI, 5%D
PR E LT, Web 77U r—va U EEHRIE, F
FAENLDT 4 — KRNy I BEDLZLETUVAT LD
Pl A T > CTHTE W EEZ TV D,

S35 3R

[1] L. A. Zadeh, “Fuzzy Sets” , Information and
Control, vol.8, no.3, pp.338-358, 1968.

[2] T. Samatsu, K. Tachikawa and Y. Shi, “GUI
Form for Car Retrieval Systems Using Fuzzy
Theory” , ICIC Express Letters, vol.2, no.3,
pp. 245-249, 2008.

[3] T. Kohonen, Self-Organizing Maps, Springer—

Verlag, 1995.

(4] /NEFER, BRI =, “BEEUS TR IR
DHEROFFIZHONWT? , B HHREEESIEHR
&, vol. 93, pp. 7-14, November, 1993.

(6] fiwm Pk, FHE, BRAEAR, “B kb

~ v 7O ZRGTTIEHRO2R T AL, SR
IR, 1999.

(6] fEm T, BRMEARR, WIZL,  “HCHmRb
~ v FISHEGIE SOMIT L B A LG AR | Ui
SCECHAR, 2002,

R

(L IN=—

WK PEELFH B 27 L5 1L5F
E-mail: samatsu@tokai. ac. jp

Tel: 096-386-2642 Fax: 096-381-7956



22 (2012 3 9 10 )

WIE T 7>V 0 3BIZB T A IFS & HLS @ Ehig (55 2 #))
—IFS BN T — X I T 3R BEBEEEDO LR —

FAMLTEKRE

HBESR

AN /N

Comparison of the Two Extended Fuzzy Logic Models, IFS model and the
HLS model (2): Detailed Analysis about the Linear Inclusion Operation

Aichi Institute of Technology

Huang Xiaoyu, Tetsuhisa Oda

Abstract: As one of the extended fuzzy logic/space model, K. Atanassov proposed the Intuitionistic Fuzzy Set (IFS) model. The IFS
assumes the degree of membership and the degree of non-membership of an element of an ambiguous set. In Japan, the Hyper Logic
Space (HLS) model was proposed by T. Oda. The HLS expanded the numerical truth-value of the fuzzy logic in order to define the
degree of contradictions of the Fuzzy-set Concurent Rating (FCR) method, which was proposed as a new psychological measurement
method. Since the HLS closely resembles to the IFS, the superiority of the HLS to the IFS has not been clear. This study compares
the results of each model’s implication by defining new linear implication operations.
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BIEFEXEARY b
A Novel Human Support Robot for Independent Living

OFMEE (@A TAKS)

AR (BERT)

BRI IE S (LA L ORS)

Shuoyu WANG, School of System Engineering, Kochi University of Technology
Kenji ISHIDA, Medical School, Kochi University
Msakatsu FUJIE, Department of Modern Mechanical Engineering, Waseda University

Abstract: In this paper a new living support robot is proposed. This robot can support moving, training, transferring, rehabili-

tation for aged person. Therefore, the robot will be called Multi-function Type Human Support Robot for Inde-

pendent Living. Finally the effectiveness of this robot is shown by experiment result.

Key Words: Support, Live Support Robot, Human Support, Multi-function , Mobile, Transferring, Training, Rehabilitation
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Formulation of Linear Regression Model for Linguistic Random Data

LJunzo Watada
Graduate School of Information, Production and Systems, Waseda University
2-7 Hibikino, Wakamtsu, Kitakyushu 808-0135 JAPAN
E-mail: junzow@osb.att.ne.jp

ABSTRACT: The objective of this paper is to build a model for the linguist random regression model as a vehicle to
solve linguistic assessment given by experts. The difficulty in the direct measurement of certain characteristics makes
their estimation highly impressive and this situation results in the use of fuzzy sets. In this sense, the linguistic treatment

of assessments becomes essential when fully reflecting the subjectivity of the judgment process. When we know the
attributes assessment, the linguistic regression model get the total assessment.

Keywords:Linguistic expression, fuzzy random variable, expected value, fuzzy regression model, variance, confidence
interval

1 Introduction Definition 1 (Liu et al. [6]): Let Y be a fuzzy variable.

The expected value of Y is defined as

That we all know, experts with much professional expe- - 0
riences are capable of making assessment using theirintu-  E[Y] = /o Cr{y = r}dr/ Cr{y<ridr (1)
|t|qn _and experiences. In the assessment prO(?ess, the I[')nrbvided that at least two integrals are finite.
guistic words are always used to do the evaluation. On thBefinition 2 (Liu et al. [6]): Let £ be a fuzzy random
condition, we cannot get an accurate evaluation of the olariable with expected value e. Then, the variance isf
ject. To cope with linguistic variables, we define processeagefined by [e] = E[(¢ —€)?] .
of vocabulary translation and vocabulary matching whic . .
_ y _ S y _ 9 _ ré Linguistic Random Model

convert linguistic expressions into membership functiong . i
i ) . ) 3.1 Linguistic Random Variables
defined in the unit interval, and vice versa. Fuzzy random _ ) _

. . . . In making assessments regarding some objects, we use
regression analysis [1], [5], is employed to deal with map- . . o i ;

. . . mgln-attnbute evaluation. The difficulty in the direct mea-
ping and assessment process of experts which are realize i o ) o
0§urement of certain characteristics makes their estimation
Lo L . . . highly impressive and this situation results in the use of
an objective into the linguistic expression articulating the ghly imp o

fuzzy values and linguistic values. Often, experts use a
total assessment. o ) ; }

linguistic word to judge an object from various features

and characteristics. And the whole process is in linguis-
2 Fuzzy Random Variable tic way. For instance, although it is possible to measure

numerical value, it is difficult to analytically interpret the

Note that credibility measure is an average of thebtained numerical value in terms of possible influence.

possibility and the necessity measure, i.e.,{-Er=  This result might have impacted on further decision mak-
(Pos{-}+Nec{-})/2, and it is a self-dual set function, i.e.ing. As Table 1 shows and evaluation of attribktgiven
Cr{A} = 1- Cr{A°} for any A in P("). The motivation by expert.
behind the introduction of the credibility measure is to de- In this study we built a model based on the relation-
velop a certain measure, which is a sound aggregate slip between the assessments given for different attributes
the two extreme cases, such as the possibility (which eand the overall assessment of the object totally. Wadhda
presses a level of overlap and is highly optimistic in thisl.[1] propose fuzzy random regression model with con-
sense) and necessity (which articulates a degree of inclidence interval to deal with situations under hybrid un-
sion and is pessimistic in its nature). Based on credibilitgertainty. The data given by experts are shown in Table 1
measure, the expected value of a fuzzy variable is preuch asgood,” “bad,” “extremely bad,” as fuzzy random

sented as follows: numbers.

from linguistic variables of features and characteristics

39



22 (2012 3 9 10 )

Extremely Very Good Bad \lgear; E“LEE";EW
Table 1: Linguistic values of each object w given by ex- ., ©* ool
perts
sample Attribute Total Y
sample k | assessment z
1 K Y £
1 (Liz,p11) - (Lk1, Pc1) (T1, p1)
2 (L12,p12) - (Lk2, Pk2) (T2, p2) / / / /
3 (good,0.2) --- (verygood,0.1)| (good,0.1) 00 B 1 T
: : : : ' ' ' ' '
N (Lni,pn1) - (Lkn, Pen) (Tns PN)

Figue 1. Example figure for demonstration

Table 2: Linguistic values of each object w given by ex-

perts Fuzzy Random Regression Model with Confidence In-
Sample Inputs Output terval: Table 2 is the format of data that come from lin-
i X1 X 0 X Y guistic words, where input dadg and output dat¥;, for
1 X111 X2 - Xk Y1 all i=1,2,..., nandk=1,2,... ,K They are all fuzzy ran-
2 Xo1  Xoo o0 Xok Y2 dom variables, which defined as:
: : : : : My
N | X X2 -+ Xk | YN vi= U A0 pi @
M _

X tl tr

An event has its population including the finite or infi- X = =1 {( K X ) q"‘}
probability is not known clearly. We employ it by the lin- fzzy numbers with probabilities, where fuzzy variables
guistic assessment result percentage. Such as, 50 eXpesyt yt) and (xit ’Xith’Xith) are associated with prob-
evaluate the object good, and 50 percentage evaluate ity pt andgf, fori=1,2,---,N,k=1,2--- ,K and
object very good, then the probability is 0.5, 0.5 respeg-— 1 2 ..., My; andMy respectively.
tively. Let us denote fuzzy linear regression model with fuzzy

Then, we translate attributes from linguistic valles coefficientsA_l gk as follows:
into fuzzy grade making use of triangular membership
functions: ¥ = A0+ o+ Ak, (5)

XL =(a,b,c) (2)

whereX_ denotes the central value of the fuzzy evén, \(/jVatada an?jV\r/]ang (8] useddexpectatlon based |dncllu3|on
are the left-side bound and right-side bound, respecnvelyn converted the fuzzy random regression model (6) to

The estimation of the total assessment is written by th {be following expected value regression model which cor-
responds to the conventional fuzzy regression model:
following fuzzy assessment function:

Yi - f()Q_laxLza"'aXLK) (3) mInJ % N
wherei=1, 2...N, is the number of expertk is the at- :_
tributes of the object. Then thg is obtained from the subject to A_{< > A{U ©)
vocabulary matching. Y =5SK, AEXK) dhEM),
3.2 Regression model wherek=1,2,--- /K, and thedy, denotes the fuzzy inclu-

Then all the linguistic data have been converted to fuzzsion relation realized at leval However, such calculation
random variable data. Then we need to build a fuzzy resould be difficult since the product of two triangular fuzzy
gression model for fuzzy random data, which is based amumbers does not retain the same triangular shape of the
the possibilistic linear model. resulting membership function. Given this, the solution to
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Table 3: Output and Inputs

(2012 3 9 10 )

Sample Input Output
i X1 X2 X3 Y
1 (Extremelygood), 0.5; | (verygood), 0.6; (bad), 0.5; | (popular), 0.8;
(very good), 0.5; (good), 0.4; (very bad), 0.5;| (normal), 0.2;
2 (very good), 0.75; (good), 0.6; (good), 0.8 | (popular), 0.6;
(good), 0.25;| (verygood), 0.4, (bad), 0.2; | (normal), 0.4,
3 (good), 0.6, (very good), 0.8; | (extremely good), 0.6;| (popular), 0.75;
((bad), 0.4; (good), 0.2; (good), 0.4; | (normal), 0.25;
4 (good), 0.2; (bad), 04; (bad), 0.6; (bad), 0.6;
(very bad), 0.8; (very bad), 0.6; (extremely bad), 0.4; | (normal), 0.4;
Table 4: Fuzzy sets of inputs and output
sample Accommodation Ervironment Facilities Total
state/X; aroundstateX, stateXs Assessment/
1 (0.0,0.0,1.5), 0.5 (0.5,2.035), 0.6 | (456.0,75), 05| (0.0,0.0,4.0), 0.8
(0.5,2.0,3.5), 0.5 (25,4.05.5), 04 | (6.58.095), 05| (3.05.0,7.0, 0.2
2 (0.5,2.0,3.5), 0.75| (2.54.0,55), 06 | (2.54.05.5), 0.8 | (0.0,0.0,4.0, 0.6
(2.5,4.05.5), 0.25| (0.5,2.035), 04 | (456.0,75), 0.2 | (3.05.0,7.0), 0.4
3 (2.5,4.05.5), 0.6 (0.5,2.0,35), 0.8 | (0.0,0.0,15), 0.6 | (0.0,0.0,4.0), 0.75
(4.5,6.0,7.5), 0.4 (25,4.05.5), 0.2 | (254.055), 04| (3.05.0,7.0, 0.25
4 (2.54.05.5), 0.2 (45,6.0,75), 04| (456.0,75), 0.6 | (6.0,6.0,10.0), 0.6
(6.5,8.0,9.5), 0.8 (6.5,8.09.5), 0.6 | (8.58.5,10.0), 0.4 | (3.0,5.0,7.0), 0.4

the problem will rely on some heuristics method as pro4 A Simple Application
posed by Watada and Pedrycz [2].

First we consider the one sigma confidence interval of 20 questionnaires were sent to 20 people to evaluate
each fuzzy random variable, and it is expressed as followtur hotels in china. Then returned answers are collected

|(®<@k70’x@k):

ey, 0v) =

Then the new confidence-interval-based fuzzy random

[

regression mode is built as follows:

= OXo, Oy T axik]
[eﬂ — Oy, €, +0Yi]

(7)

(8)

K _ _
mingzJ(A Z (AL—A)
subject to A_k;ATk
_ K _
A= ZAk (€4 O] Cn 1[ex;, 0v]
Fori=1,2,...,N,k=1,2,... K

and results are partly in Table 3. The sample is 4 hotels
and X, X, X3, is the attributes that we use to evaluate the
hotels, they are accommodation state, environment around
state and facilities state, respectively. Then, according to
Figure 1, we convert linguistic words in Table 3 to fuzzy
random variables as shown in Tables 4 and 5. The prob-
ability is the percent number of the assessment. Such as,
when the probability is 0.5, where the answers of the ques-
tionnaire there are 50 percent of people give this evalua-
tion.

First, we need to calculate thé[exi,oxik] and
| [eX oY; ] for the input and output. By using the calcu-
lation in Examples 1 and 2, we get the data as shown in
Tables 6, and 7. Then the confidence intervals for the in-

As calculation is very complicated, a heuristic methodPut data and output data can be calculated in the form (8).
is used to solve this model. This heuristic algorithm wadhey are listed in Table 8.
expanded from the one proposed by Watada in 1985[7].
At a a-level set of the fuzzy degree of a structural attribute Thus, the fuzzy random regression model with confi-
Xikat ho is denoted by (9).

dence interval is given in the form:
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Table 5: Expectation and Standard deviation of the Datdable 7: Comparison of the expert evaluation and the

(e5<\1’O'X4'1)

(e5<i2' UXiz)

(&3 Oxa)

(ev, ov)

(1.19,0.234)

(2.8,0.375)

(7.0,0.375)

(1.8,0.667)

(2.5,0.375)

(3.2,0.375)

(4.4,0.375)

(2.6,0.667)

(4.8,0.375)

(2.4,0.375)

(1.83,0.206)

(2.0,0.667)

HWIN| -

(7.2,0.375)

(7.2,0.375)

(7.15,0.263)

(6.2,0.667)

Table 6: Confidence intervals of the Data

I(e><i1' Gxil)

I(eX‘zv Uxiz)

I (%3' Uxis)

I(ex, ov)

(0.956,1.424)

(2.425,3.175)

(6.625,7.375)

(1.033,2.367)

(2.125,2.875)

(2.825,3.575)

(4.025,4.775)

(1.733,3.067)

(4.4255.175)

(2.025,2.775)

(1.642,2.036)

(1.333,2.667)

BIWIN| | —

(6.825,7.575)

(6.825,7.575)

(6.887,7.413)

(6.733,6.867)

Y, =[0.130.178 x I[e(Xk), 0 (Xi)]

+]0.37.0.37] x 1 [e(Xik), 0 (Xik)]
+1[0.0,0.348 x I [e(Xik), 0 (Xik)]

Then we input the original data to test the model's acc
rate, we can get the following comparison results in Table
8. From the results, we can see this model is work goo

(9)

model
Sample | Expertsvalue | Estimateduzzy grade| Matchedword
1 (1.033,2.367) (1.021,4.012) Popular
2 (1.733,3.067) (1.321,3.511) Popular
3 (1.333,2.667) (1.324,2.671) popular
4 (6.733,6.867) (3.412,6.876) normal

give people more ocular way to experience the whole as-
sessment process. And at the same time, there is always
linguistic assessment of an object from various attributes.
Then it is difficult to get a total assessment when we have
linguistic data. In this paper, our model is built to solve
this kind of problem. However, there is still a problem
we need to solve. It is the problem of the matching pro-
cess. Finally we get the confidence interval of the sam-
LEle. However, we cannot get the exact probabilities that
attached with the linguistic word. So later, we will try to
aolve this problem.

that all the result is all concluded in the interval calculate¢ 1 7
by the model. We can see all the total evaluation can be[1] S Imai, S Wang, and J Watada, "Regression model based on

predicted by this model. And for sample 2 and 3, it gives

an accurate result. Then we need to match the numbers tc{z]
the linguistic total assessment words. For this, we draw a
fuzzy grade picture for the total assessment estimated by
the model in Figure 2. We can see the area covered is al-[3!

fuzzy random variables,” Lecture Notes in Computer Science,
vol. 5179, Part I, pp. 127-135, 2008.

Watada, and pedrycz,W,(2008), "A fuzzy regression approach to
acquisition of linguistic rules. In W. Pedrycz (ED), Handbook on
granular commutation, pp.719-730, Chap.32.

H Kwakernaak,\Fuzzy random variables “|. Denitions and the-
orems,” Information Sciences, vol. 15, no. 1, pp. 1-29, 1978.

most same as we get from the people. The A, B, C, D is

the samples 1,2,3,4. From the area of the triangle, we can
see approximately probabilities of the total assessment.

Figue 2: Example figure for demonstration

5 Conclusions
As we all know, human experts are always involved in

[4]

H Kwakernaak,\Fuzzy random variables “Il.Algorithm and ex-
amples,” Information Sciences, vol. 17, no. 3, pp. 253-278, 1979.
[5] B.Liu, “Fuzzy random chance-constrained programming,” IEEE
Transactions on Fuzzy Systems, vol. 9, no. 5, pp. 713-720, 2001.
[6] B. Liu and Y.-K. Liu, “Expected value of fuzzy variable and
fuzzy expected value models,” IEEE Transactions on Fuzzy Sys-
tems, vol. 10, no. 4, pp. 445-450, 2002.

[7] Y.-K. Liu and B Liu, “Fuzzy random variable: A scalar expected
value operator,” Fuzzy Optimization and Decision Making, vol.
2, no. 2, pp. 143-160, 2003.

[8] J. Watada, S. Wand and W. Pedrycz, “Building confidence-
interval-based fuzzy random regression model,” IEEE Transac-
tions on Fuzzy Systems, vol.11, no.6, (2009), pp. 1273-1283.

decision-making process. However, the judgment experi-
ence and knowledge of experts are unique to each other.
Better understanding of this judgment knowledge, some-
times, we need to convert it to numerical values which can
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Evaluation of Interpersonal Skill Items of Physiotherapists and Occupational Therapists

Hiroki Okuda

Kinjo University

Abstract: The purpose of this research is to examine personal communication skill items of
physiotherapists and occupational therapists. Subjects were 50 university students who major in
physiotherapy. The subjects were asked to evaluate degree of necessity for physiotherapists or
occupational therapists about 144 personal communication items. The subjects were also asked to
evaluate these items to see to what degree they would be able to perform adequately and skillfully. These
items were evaluated with 7-point scales (1-7). 18 items of 144 items were included in the fundamental
personal skill item group, 8 items were included in the specific patient item group, 19 items were
included in the management difficult item group and 99 items were included in the remaining item
group. As for all 4 item groups, the estimation average score of the necessity for physiotherapists and
occupational therapists was over 6. Effective methods of examining desirable and appropriate personal
communication skill for physiotherapists and occupational therapists from viewpoints of patients and
their family were discussed.

[1-41

[1-3]
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Super-additivization, Sub-additivization, and Monotonicity of Fuzzy Measures

gooooo
Eiichiro Takahagi
Oooo0O ooo

School of Commerce, Senshu University

Abstract: This article discusses some concepts and properties of fuzzy measures and Choquet integrals, such as
super-additivity, sub-additivity, and monotonicity. To introduce the super-additivization and sub-additivization
of fuzzy measures, for a fixed input value vector, we may increase the output values. Moreover, if a fuzzy measure
is not a monotone fuzzy measure, to make the fuzzy measure monotone, we may decrease the output by increasing
input values. For multiple input values vectors, if the fuzzy measure is a super-additive, by summing up the input

vectors, we may increase sum values of the outputs.
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FuzzyNumbers Il
R H: R ER =ENE=S fEVHT R
Jiro Inaida Sachiko Shirakawa Norihiro Misaki
HA K

Nihon University

Abstract: It is well known that fuzzy mapping plays an important and fundamental role in fuzzy analysis.
In this paper, we attempt to determine extensive classes of these fuzzy mappings that are represented by their
Taylor expansion. We have first obtained that the continuous function f(x) can transform a fuzzy mapping f(u)
using the extension principle. And we discuss some properties of the series of fuzzy numbers. From these
properties we have seen that f(u) has the property of being analytic for the analytic function f(x).
Keywords: fuzzy number, interval number, fuzzy sequence, fuzzy series
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WP ER o [U0<a<)WERTH S,

DEDIZEMESRMFICES MRS NP TES, L
2o T, 77 V4 BDERERDEISITTSZ
EMTES

E&EO6 7771
REODT77V1HEEUD, TRTDa(0<a<])
LT, U T RTETHRWARBAXREZ S
X, 7718w,

E&ET 777185
77 V4 B {un} BPIPRT B 213, FED « €
[0,1] 12 LT, [un]® 2% a i2BIL T —REIRT 5
ZeTHB,

X5IZ, 77 V4 MEBOIEE X E®EL T

ERT D720, KEBOILEEZEAT S,

7. XEHROILR
2DODFEKa,b@<b)izxdl, XEE
[a, b]

NEHIND, W&, Kffa<bziLl, a>bT
HhoThH, X [a, bl 2EHT S, Thzfim
fFironzKREEE WS Z 22T 5,
EES8 ARfTITONEREHRDOEER
FFfHT oz X% [a, b), [c, d] 2L, #,
#2, AT G PRDLIITEERT S :

1) [a, b]+[c,d] =[a+c, b+d]



2)[a, b] - [c, d] = [a—c, b—d]
3) Ka, b] = [ka, kb, ke R

IHIT, N*%

4) [a, b]" =[a", b"], ne N
TREHET 5,
E3 IS OEBIRFEICEREIND,
515

1) [-2,3] - [3,9] = [-5,-6]
2) [-2, -1 = [(-2)% (-1/] = [4, 1]
F4 AR o KEEROEFTRT I L0
TE5%, $4&bb
[a,b]-[c,d] =[a-c,b-d]
=[a, b] + [-c, —d]
EH9 AMEMITONXEHOERH
FHEfF o nZXKEB 1, =[a, b], I, =[c, d] ®
FEEE

p(ls,12) =lc—al vid-Dbl (7)
TEZ6Nn5,

ZOEHED, HHT SN KEB DD
RN ELZTE 5,

AW sz KEREERHELT, 77V«
WEDIRZ FHEHRT 5,
EFE 10 7 7 ¥ 1 BEOINR

T 7V ABE S Kaun D7 7 Y 0 Bu IR
B ek, AT SN KB, X kiun]® Y,
a€[0,1] ICEAULT—RRIRT B & TH S,

COEHELOROEMHER 1 L FABRIZFEH T
&5,
EIE 2 BIEL f(X) 23 B IXIEIT, filhrik > B
medsd, ZoksE, 7714544 f(u)IZZDK
T7 7 Y1 REEBEFARETDH 5,

e
1) & = 1T+Uu+ U+ -+ U+, —co <U<
2) cosu = (-1)((-1) + 2u? - zut+--+),
O<us<nm

3)sinu=u-gW+gW0—-, -1/2<u<n/2
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Effect of Background Music to Memory Task

- Cognitive Psychological Approach-
A B

Kazuo Nakamura

R H R R
Nagaoka University of Technology

Abstract: Effect of BGM (Background Music) to memory work, was examined in terms of cognitive
psychology through subject experiment. In this experiment, a memory task was created incorporating
factors of cognitive psychology, and effect of BGM to memory work was investigated from the perspective
of "change of music", "changes in memory tasks" and "holding time of memory". As the result it was

’

confirmed that those factors affected memory work performance.
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Presentation and Storage of Carbon Footprint for Mobile Devices

Sl —&
Kazuki Kanada

kAR B
Masahito Nagamori
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Kazuo Nakamura

Rl B AR 7 K
Nagaoka University of Technology

Abstract: Deterioration of the global environment has become a serious problem by large amount of greenhouse gas
emissions under industrial activities in the society. However,while results of the efforts to reduce greenhouse gas emissions
are less effective in Japan,one of the major elements of its cause is low awareness for ecology of the people.Recently,system
called carbon footprint as an effort to awaken awareness for the ecology of people have become popular in society.In this
study,a new system environment for presenting carbon footprint using mobile terminals when purchasing was proposed as
an approach to promotion of ecological awareness of the people to make effective use of carbon footprint.As a result,trend of
improvement for both index of awareness and synthetically knowledge about ecology was confirmed in all subjects,although

individual differences in degree of change exist in these.
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Fuzzy Control of Runner Heart Rate by Music Listening
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Graduate School of Science and Engineering

Ritsumeikan University

College of Information Science and Engineering

Ritsumeikan University

Abstract: In recent years, the stress as a lifestyle-related disease poses a problem. The exercise is the
easiest and effective way to prevent or reduce the stress. However, almost of exercising people don’t know
whether it is good to exercise how much hard for it. Although they know the hardness (the exercise
intensity), it is very difficult to control it by themselves in outdoor exercise.

This paper describes a fuzzy control of runner heart rate by music listening. The heart rate control is
a same meaning as the exercise intensity control. And in the outdoors, since the heart rate control by
compulsory run like using a treadmill is impossible, this paper proposes a self-reliant heart rate control by
music listening.

First, the preliminary experiment using a self-propelled treadmill is conducted for construction of heart
rate models of runners for six music tempo changes such as slow to medium, or fast to slow and etc. Second,
membership functions and fuzzy rules are tuned through simulations using the above models. Finally, the
proposed fuzzy control is applied to runners who use the self-propelled treadmill and confirm the control

results.
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Grasping MWL from Posture Change by Eigenspace Methods

R e
Kazuki Masujima

RS s

Kazuo Nakamura

kS y e RPN =
Nagaoka University of Technology

Abstract: In this study, VDT work (programming) experiments were performed for a long period of time
to grasp the MWL for IT workers. In the analysis, we investigated the relationship between fatigue and
posture, from ECG, questionnaires and motion capture data. As the result by using eigenspace methods,
behavior of posture changes became larger in the fatigued state. In addition, relationship has been
shown from changes in posture and physiological indices.
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Implementation of a Design Support Agent Using Kansei Space
s B A
Junji Saikawa Takehisa Onisawa
SR NE SR NE =

University of Tsukuba University of Tsukuba

Abstract: This study proposes a design support agent that designs font logos creatively from a sketch. In
this study a sketch has exemplification efficiency showing user’s vague impressions of designed font
logos, which is difficult to be expressed by linguistic terms. The design procedures by the presented
agent are as follows. The agent maps impressions of an inputted sketch into a Kansei space having some
factors that are extracted by factor analysis of data obtained by many users’ evaluations of font logos
samples. The agent presents a user font logo design candidates chosen from font logo samples, which are
estimated to be very similar to impressions of an inputted sketch. The user evaluates presented design
candidates and the agent modifies them according to the evaluations. The procedures are repeated until
a user is satisfied with the presented design candidate.
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Comparative Research of Visual User friendliness of Personal Computer Mouse

o b WK1,
oKatsuo Inouel!, Naoki Nakamura!
VA B EERR Y

Hiroshima International University

AT ECAE

Abstract: We performed the comparative research in 30 evaluation terms (for example, easy to grasp,
simple, etc.) related to the visual or actual user friendless of a product. Specifically, we evaluated the
paired comparison about each evaluation term using five kinds of PC mice and asked for the ranking by
Interval AHP. We conducted cluster analysis based on the ranking, and took the comparison
consideration. Then, we found the concrete different between them.
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Proposal of the group decision making method

that average the distance between opinions

KA H
Makoto Ohki
REARmHF BT

Kumamoto National College of Technology

EIR &Y
Toshiaki Murofushi
FR THERF
Tokyo Institute of Technology

Abstract : This paper discusses a new method using “distance-adjusted covariates” in group decision making.
We introduce a distance of opinions between two evaluators in the group, and de ne it by a distance between two
vectors of covariates. When a particular distance between two evaluators is too large compared to others or too
small, it tends to cause a bias that disproportionately influences a group plan. The proposed method determines
the scale of covariates (grade point) for each evaluator so that the distance of opinions will be adjusted, which
makes the influence on the group plan rather equal. Then the method introduces “VDI (Variety Dispersion
Index)” that is an index for the equality degree on the influence for the group plan. If a VDI is small, it indicates
that the influence on the group plan be equal. The simulation result shows that this method is also useful as a
tool to analyze the group behavior by using grade points and VDI. The method can be applicable to AHP when

combined with absolute measurement method.
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In bipartite networks, comparing overlapping community detection using fuzzy set
with others

O VNG 5o, LR R
O 'Ryoichi KOJIMA, !Toshiaki MUROFUSHI
VRO LZERY: R & B L2 ir 2ot
HBEY AT LRMEEIL
'Department of Computational Intelligence and System Science,
Interdisciplinary Graduate School of Science and Engineering,
Tokyo Institute of Technology

Abstract: Network structure is effective model as dealing with the world represented by nodes and edges.
Previous studies mainly focused on small and limited world(e.g. real human network). However there are
lots of networks which can contain different types of nodes and each node may belong to multi-communities.
In this paper, we propose a method to detect overlapping community in bipartite networks with Fuzzy set.
And to evaluate our method, we propose novel modularity function, too. Finally, we compare our method

with others and discuss its future potential.
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On an E-learning for English Speaking and the Evaluation

e[ ee=E]

Al

Tkuo Kitagaki
INSPNES

Hiroshima University

Abstract:

This article presents the system development of an e-learning of English and the evaluation.

The system aims to enhance the speaking skill by fully remembering the English sentence.
For that purpose, we used the random access method of selecting a Japanese sentence among the data
set. From the experiment, we obtained that the method made the students easier to speak English

fluently.
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The Influence of The Collection Value and The Number of Data for AIC

/NPE R UL GR
Mikihiko Konishi Tetsuji Okuda
INGI[ATNES KPR TR

Hiroshima International University Osaka Institute of Technology

Abstract: We have proposed the processing methods for the fuzzy interval data which including vague-
ness of observer. And the usefulness of these methods are investigated. In these methods, to consider
the vagueness of observed data, the correction value is added to the result which is obtained by normal
statistical method using the representative values of fuzzy interval data. And as a application method,
we have proposed the processing method in model selection by AIC. On the other hand, in the case
which collect AIC directly, it is becoming clear that the effectiveness of correction value is hidden. And
that situation has been occured in a case of the model selection of normal distribution. However, that
situation is checked in only one case. Further, It is whether the general situation has not been checked.
So, in the case of the situation which change the number of data, it is considered that the influence from

the correction value to AIC in the model selection of normal distribution.
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SOM
Determination of Parameters of Fuzzy Control System in Temperature
Controller by using SOM and Effect on Disturbance

Nobuo MATSUDA Fumiaki TAJIMA Naoki MIYATAKE
Oshima College of Maritime Yokohama National Chiba Institute of Science
Technology University

Abstract: We have proposed a compact method by using the SOM for determination of membership functions
in temperature fuzzy control system. The controlled system was analogically approximated with an electronic
circuit RLC and the behavior of the circuit was simulated with mathematical technique under two conditions:
non-disturbance and disturbance. The indexes of the circuit performance were mapped on a SOM map and
optimal parameters were estimated from the SOM map.

Key Words: Fuzzy control, Determination of membership function, Disturbance, Self-organizing map,
Temperature controller.
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Admissible D 0000000000 OO Choquetd O
Hierarchical Sugeno and Choquet integrals

as aggregation operators for admissible preferences

gg oo
Katsushige FUJIIMOTO

oooo
Fukushima University

oooOoo
Michio SUGENO

European center for Soft Computing

Abstract: This paper shows modeling capabilities of some types of fuzzy integrals (e.g., the Sugeno and
Choquet integral). The notion of admissible preference, introduced by Nakama and Sugeno, is one of the
weakest restriction in rational preference structures. Nakama and Sugeno have shown that any admissible
preference ,under certain conditions, can be represented by the hierarchical Sugeno integral. This paper
shows it also can be realized by the hierarchical Choquet integral with a dummy attribute.
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Graded Ill-known Sets and Their Calculations

goooo
Masahiro Inuiguchi
oo oobn ooooooo
Graduate School of Engineering Science, Osaka University

Abstract: In this paper, we introduce graded ill-known sets and investigate their calculations. A set
whose members are not known exactly is called an ill-known set. A graded ill-known set is an ill-known
set whose candidates have possibility degrees. Then a graded ill-known set is characterized by a possibility
distribution on the power set. The calculations of graded ill-known sets of quantities are basically per-
formed in the power set and thus require a lot of computational effort. We consider the lower and upper
approximations of graded ill-known sets to reduce the computational effort. We show a useful result that
the lower and upper approximations of the function values of ill-known sets of quantities are calculated in

the universe under proper conditions.
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Vector Representation of Type-2 Fuzzy Truth Values and their Applications (2)

RARET
Tomoyuki Araki
BETHAY T AR
Hiroshima Institute of Technology

Abstract: Interval complex vector truth value and its representation have been studied by the author.
This paper proposes realization of complex vector truth value from optical engineering’s point of view.
Furthermore, trapezoid truth value and linguistic truth value are realized as applications of complex vector

truth value.
Keywords:
Optical gate
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