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Abstract

In this article, "shitsukan" means the contents that we feel
from the object, such as glossy, gorgeous, and so on. It is still
unknown the relationship between shitsukan and physical
properties of objects and the way to control shitsukan. If we
can control shistukan freely, companies can satisfy their
customers and we can make really neat goods. Our purpose
is to establish the technology that assist people who make
something in controlling shitsukan. To do this, we are
engaging in two research projects. One is psychological or
kansei study, which aims to reveal the causality among
physical and psychological properties. The other is
computational study, which aims to construct the functions
to convert the psychological impressions to the
corresponding physical properties. In the psychological
study, we executed the experiment of visual judgment of
shitsukan. The stimuli and evaluated aspects were carefully
selected to guarantee the external validity of the results. The
evaluation factors were estimated by the factor analysis. In
the computational study, the evaluation factors were related
to the smaller number of physical parameters derived from
the enormous number of measured values by multiple
regression. Our candidates for the dimension reduction
methods are Lasso and PLS regression. We confirmed that
the former was better than the latter. And to extrapolate the
physical parameter set corresponding to the factor that is
larger/smaller than the observed value is our remained
problem. Deciding the 3-dimensional structure of the texture
surface from suggested image is also awaiting problem. This
process is essentially an inverse problem, so we are dealing
with the optimization method through trial and error.

Keywords — Shitsukan, Factor analysis, Multiple
regression, Dimension reduction

1. [FL&IC

IROEE (=FMED 1, TEED L (=500,
b D WITEAMRWE) ) 728 THEE LI39ERICE R
FNZEF SN D HEETH DD, AWFIEICB VTt
WNZkE U TN 2 JEUUR, L S E IRk 72
HIFRE LoD, 5000 BECEfkE R & mR IS
LULE TOflx ONEEFRTREE LTHWS.
BRI O R LE LM £ L S 230, Bk 5 E
T, Jooth, BEREL AREICEEARAE®REHE S D TH
. TIUT, Bz 7RSS 3\ TR A il fE 5

DEMARD BN TEZ, LinL, %< OB FEE
XEFE A, FRRIREENIERT L2 —HOANE (A
T, WA E) BMERNCHET D Ut A
EIELCWD 0, BIRICERLZIMZ 5 2 L3 L<,
ERLTREEERISGTHET 22 & b L. —fi%
7B T I E S DIZBWTY, BoBESNE
AIZE D IR A EBLT 5 Z I3RS 72 2 & Tk,

I LTI U A YERIEOTRE, Z OB O
v A NTT ADOTERE LD LR B2 G R
AR A Z E A OMMNTT A1) E, IEE YRR
2, RE, BHEMRLE e E OB TR A SHRIC L
TERRFE DN AN I > TN D, K 20 4EFE AR STz
Bt OFfE R Thb DB iitBsaf7eic s v s, #a
TR ORI & U C IR 7 ) (AL 22~26 FEE)
& TR CERE 27~31 4EF) MRS, kEix
7R BB FE M T T B [2][8]14],

—75T, 2009 FAZHEARFFORGEHIM K T L2 Z
L2k, 27 3D 7V o H ME A —Y —[TiC
RFESD K DT> CLBK, T AHMENT LT
E Y CIEFOZLE S LER) BNAFE
DERETWD. L, TYVFVEIROEES I
ZABELL RO LS H - T, HbobpdH AL
DHBIIZT U LE ) SN EHELATHVD EIFEN
B, 220, SMEADRRET X D iRE, IRIZIT T
R EEAEATHE ) A BE TIED 2 EAVATREIC
T HUAT ANRBIUE, NDFE D K EAEHICHE
NTEL ST LEHHFLTET TR, BHELF > THEM
THIENTE, EIEDOHE (Quality of Life; QOL) @
M ISR D259, £, KBRS TH L0
FEIZE 5 Th, ZARRBEOIRITHIN i L72%)
R EFENAIRRIC A0S, KEAEIC K-> THERZ
M5V A7 BMERL, RY & 25EROHIERIZE
MDDHRREMEN S 5.

2. B
ZIT, RAFF VLT ) S0 ICBNTHED

— 532 —



20170 00000000034000

B A EB T DR L LT, T U VBB A
TAERET D, RUAT AOERIILL LT, AN
E NI L TR CIRAEK L, 0T 7 OWERy et
B L OBREZ NI T 572005t L, B E
%, SHITFENS LT DR LE LR E VST
JEMEME & ORRZ B SIS T Db OiF5EE, s
REMEXMBRIATo TS, BRIZIE, 8L+ 5
T SRR D OREN 72 T VL,
D OB S A IS 2 DB FER AT > TV D, b
HEBROFEREZR 9 5 2 & CRIEGRMIZET 5
DERET VO AT > TN D,

ZLC, DEREBRIZHE U7 fE it S o My PR R
AL, ZNONLRFRREHEET D TRIET L
(B /—EMEDIEF M7 e R) 25T 5. ik
FIHLT, & MR&DEECHG &< X 0 I8 FD
ENEREMZDEEERT VT Y X5 (EE—E
J OWFM T at R) BT 5 -0 OWE ST
fToT05 (K1), RKRETHE, Fix DI FLHZD S,
BRI ERR O —fi] &, SEERAE S DS L 72 B AE

KT NAITV XD T e hZATOREIZON TR L 5.

D CHy7w )( 7ogst ) ( =/
72§ ! R
¢ YIS A — 4 )

%ﬁl S e DR b
( mx )
R 4 st
o ( ) ©

M1 FYINVERERY AT 2 DOHEK

Bt ffi @

3. EREHE3EER
BEGHMERRIC I T, FHMxISR & 72 2 EBURR &
PN ZS T & 2 REAMEE O 1 5 3 RF A D O T &
L EHATEMEL TS, RIS LDHEEFERIZE
WL, BIEDT LV E LY T Y T ERRET D
n, BANE ZRET D I T R TH 57

L Rpd 2 & TEBR RO ZYMEZRIEL TV D,

Fex 13 E BITFHME IOV T b RS R OS24
WEEmbdZ LT, ERERNOEEIND LTS
VISR G & 72 DR (B 2 ATAAHSO R B &) A
AR L CHEAFREE RAeEH L HIcLTnd. 20D
7o OIZ FEBRA & D FM BRI LTl 72 %7

NERDEIFTEDRETHXICL - TREL TV,

0S15-3

FHIANZRIZOWT S BREIIIE A2 BB I L OO b RER
WZBRERET, MR ERDFMIH L TR ERH/LHHD
DERESOHIG:, & U ORI EICR L TR ey o
NEEZ D LD BRFHIEE AR ET DT OICITEDF
FEZNZEDWEREZ LTS, LUF Tl s /e ikt
Th DBIERE AN ENT N L T2 A
F v )) ERIRE LT ABNC, TR OBRED
BRI EBR C D FTE O Fhe & & FBRE RO 7
EEZF I OHE LN AIZOWTIRRD.

T AT X IZITE D EDEOR & S o o HRERY
BT TRL, BEREEESOLEHN LS. Ly
L, &OWERZREE L B2 DKL DB 20D
72 5 S AMME & DBIFRIC DU TITAME 228855 73
KEV., LEN-T, T 7 AF v YR L Bk o
BB EH ML, S DICIEFTEOERE» b TN EE
BT 57 7 AF v DY S T Z &N TER
1%, BECEADHIRLSE S VITBWTIHERIZE
HAThoEZXOLND.

EERFRLOBEDT-DIZ, P A[FEZARIR Y OFfEED
TIAF v BZWEL, TNH RIS
WTHET 5 EREITo1-. ZOFERTIE, 7L
BEA T 52 L a0 IRT I, FaldifviklL =
NEEEATWD. 3 LOFEBRSINF T B
PUEICESWTHET S Lo #or L, BARMESIC
SN —UIKE A Lo 7-. 3 LDOBE IR
(RREICE Y A, BTS UCRE LAWY 650
BRE LT, ERETT5 I LIRS
SR L, RSN =TI LT TR &
MRV LT, M0 IRL ZEDRER, 45 FEDOT 7 AT
¥R 10 ZN—TIZH3 T b, ZORRNGT  Fr s
T hEBT. T Ra s AIESNT, T AF ¥
MOMREZRE L, 557 THICR L TE%oT
REERERE (MDS) #f L, 77 AF ¥ #EE Lkt
B~y BT Lz, T Ras I AMHES< 7
— 7L BRERICBI A ELERH L, £V
— T NOLEMNIENT 7 AF v & 2 07D, RGN
EBROREE L CGRE LT

MR A IRET D720, VIR L ZEIC L D E
RENTZ10 Z—T 5 1O DT 7 ZAF v IR L,
ZI TR LTI DK U7 - & NS % Al REZRBR
D EEZHTHBRFERERAITo72. HHFRERIC L
DEEDONTESERBORILEN 9 57 VEHE U725
B, 5 AOBMEND 192 OFFERIEGZ. KIZ,
HHFLRERICLVELN- NS OSEREAD, T

— 533 —



20170 00000000034000

7 AF ¥ OBESCHIG 2 KB 5 DITEEINE S vk
7 BeBECRHMI 2 A EEBR ATV, 10 4 DOSINFE D
FERINS ) 5 UL, 20 4 DUF &3 L= 004728 1
BT E7p o7 43 FEIC, FRIEHEA Y 72757 16
FEEINZTZ 59 FEA .. Zhb B9 DEFERILOAT
DFLAE DRI ONT, EIRAY R [E L T REME 2 kT3
% HHEE SRR 21T > 7. flAaG RN L0 -7

(1,711) 72, —HEEZ G 865 KTmit,Zn<
NE 1L450ORITEE Uiz, 11 £ OFEBRBINE DRt R
RS NEEEEF THIC K LT, MDS &7 7 A X —4%
WraATV, 7 7 AF v BEHlZE R DV TRERIDD
MR 72 19 OFHMIEEZ 8 E Lz (£ D).

ZDXE DU THRIE LI AR 72T 7 AT v i LA
YR 2R HIRERE &2 VT, 7 27 A F v ORBAVE K%
Rt D R R AT o 7. BINEILT v H LT
NEFIZHR R SNDT 7 AF ¥ 1Tk LT, KaHlahr &
FTHEEOMELZ o< KR (0)) b [T
HIEL D (100) ) D 5 BEFETHEIZE LIz, SINE 1355
DOHEHMZEMB2N 20 ROBL 194 ThH 72

%1 ERFERER T 2 B

H WIEWNE LT ELW

WL N2 FIEILE P URPAS
FFED oI1EN Lonb Lz HER
AR—T 172 bin by gl TZIEZ LT
YIRS A= P AR i S S A
D30 ZHEN FTRIRL Ha L

s JRVAS

BT 7 AT T DRl O & B LR
B DEEIR T2 HEET DDA oo (ki -
Ta~wy 7 AER) 21T7o7. KoM OfER,3 K+
D S, FHEEEOR AR RN S ZNE ik
LE, &0, FELE) tmsa Lz, £z,
KT 7 ZAF % DR TFAREITESL 7 T 2 Z =30 5
Y0, T 2AF T4 7 TR —ITEHENTZ(X2).

3r BA OB OC WD
2 -
A 1
%
g 0
R
-2
_3 L
Bix Ly XbEBR HELE

B2 &%7I7RAFZ—DRTFHR

20D H HIFEDT 7 AF ¥ NAEKFITIBND T

0S15-3

DREXHE/NSNT T AH—A (TSR, Hix
L EHEBFMMELS IFE LWV T A F—D (121X 2 T,
Hiz LS00 008 E Ly 7 AX—B 121X
4 FEOT 7 AF ¥ NI, ThHoORERE, ¥
RS S VT BEIR T 27 7 AT v ORI
IR, TOMROIE L SITEBEL Y L L ER
LTW5.

4. BHRERTILIYXL

T AF v D 3 Wk E L——IC LD SR E Y
WHIE Y 27 & KS-1100 (KEYENCE #:8) 2k
FHAL, SE LT o Z U R VRE ) A AR
EL, "M by T ERE L. N by T LB
DGR (BRDF ; BUG AR5 48840 726 CG
B AERC L, FrEEL R L7z, ARBFE CIIrHEE
LT, AHIOHETFRE & BIFMED & <, BIERIE 7
TR B a RERBEEOEICB VN CTHVW DN D
Portilla & Simoncelli I L 2 Hitg#it& (LU PS #t
Ftalb]) Z8H L7z, PS Hatml 3Bz mic i)
LEBOFA ENARFEREZE LR THY, 2
O OHIZIEHEHED B CAHBIRCRE R &M O+ AFARE
BRELEEND.

THETNVOEEIZHTZY, RS AR,
FAFRAE BV LcERRIEE LTl S . PS #iat
BRERICPOLEIRE AT THZ L EEBE LT,
L1 BERABIED—>TH D Lasso (Least absolute
shrinkage and selection operator) [Hlff &, {K&kITD
BRRAEEN M D PLS (Partial Least Square) [f]
i D 2 FIADENF T FiEZ R L, & ORSEE 4 g
L7z, 3 N9 _TIZHWT Lasso [AIJFIZ L - THEEE
SN TRET VORERED PLS [FUFIZLDEH
DIREREZE LR S22, [Hiz L&) RFIZoW T
WEDOEIEETHY, WThOTHET MIIBNT
b MFE L) WFORERBUIE) 72 (X4 3).

® Lasso

[ PLS
0.75
0.25 F I|
0
HaelE XbEbE HFELEX

X3 WITHERTIE D B

|

HEREE
o




20170 00000000034000

ZZETRA T/ -] OIS M7 et 20
FHIET N ERANT, FEOEREAT 208 (E:
BECIXEG) 2155, BAEMIIIBEFEOT 7 AF ¥ D
NP3 R A RSS2 K9 ICHE KT H 2 migstat
BEHESE D, HE LEgREE AV CHlig s
At 5 FEN Portilla & Simoncelli ®F%(5] 2t A
LTWA. ZOFRETIE, RmUA R /A XU THE
BRRHRICKE L2 7 4 VB2 Y U 7R FIRHINCAT 5 2
ETCT I AT v Bl A AT 5. ERFERDEIRFL
SRR OND Z L EHERRL TV D.

5. Fe&H
ARG TIET V2 NVERRERR Y AT DO & 23R
BTt L D72 0IAT 2 TOBIFFE D FUR & B A~

To. TURNVBEBER T AT L1, AT ST B
DFRFE Z W) PR\ AT 5 2 LT, LD FTEOERK

ERBCEXDLVATATHD. SBERTHZENT
BENAMANCE DT VHLE S D IZB T, il
DT REZ @D D Z EICHBTE 2 & 1TERT
W5,

F OB NWVERRERR Y AT L EEBRT A0, Bk
M EER & M EREH AAT > TV A, BUROIRE & EE
TRt EROBRZ, WothEi & EEROHTIC L 0 ER b
L7-. REE L= EERRUC SO TR OB RO T3
T FEHLT DM BT RAHEE L. HEE S o
FHEREA VTR GRS 2 k4B L7z,

SHROMEL L TUIRFELINOEREY 2 — /L TD
FH, G OYLRITAGRIZEN, E ORI E & 7R
BRI FEDOMNLE 2 IRTTH DR S 3 IRILE
WAERET 5 FIEORENFT OGNS, BIFIZONT
VIR 2 7R R A B E U 7o B R Rk 5 B
AHlSEERIC LV, BIRARRT VT Y X LADORIRGEE
TS BB & B s R OBIMR A SE T 5 TiE
Thd. BEICONTUL, AEMICRREEMETH

% 1= O RN 72 B b A A2 A TERARI TGS L TYT <.

SE 30

[1] Motoyoshi, I., Nishida, S., Sharan, L., Adelson, E. H.,
(2007) "Image statistics and the perception of surface
qualities", Nature, Vol. 447, No. 7141, pp. 206-209.

[2] Nishio, A., Goda, N., Komatsu, S., (2012) "Neural
selectivity and representation of gloss in the monkey

inferior temporal cortex", Journal of Neuroscience, Vol.

32, No. 31, pp. 10780-10793.
[3] Tani, Y., Nagai, T., Koida, K., Kitazaki, M., Nakauchi,
S., (2014) "Experts and novices use the same

0S15-3

factors-but differently-to evaluate pearl quality", PloS
one, Vol. 9, No. 1, e86400.

[4] Punpongsanon, P., Iwai, D., Sato, K., (2015) "Softer:
Visually manipulating haptic softness perception in
spatial augmented reality", IEEE transactions on
visualization and computer graphics, Vol. 21, No. 11,
pp. 1279-1288.

[5] Portilla, J., Simoncelli, E. P., (2000) "A parametric
texture model based on joint statistics of complex
wavelet coefficients", International Journal of
Computer Vision, Vol. 40, No. 1, pp. 49-71.

— 535 —



