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Psychophysical Analysis of Visual Shitsukan Recognition

Shin’ya NISHIDA

This short paper reviews recent advancement in psychophysical study on visual Shitsukan recognition.
I first explain the effectiveness and current limitations of image statistical approach to gloss perception,
then overview investigations of other properties including translucency and liquid viscosity, and discuss

future direction of this research field.

Key words: human vision, material perception, gloss

B E B Z 2YEOEIEICIE, RADHDORE % ED
SN R IR T 2 b D &, M OB 2 M I
KT 20052V, LEYEEN R E A IS B v
TR OWIEIHEA TV 2 DHIEIET, Z IUI AN E
R ofRETH 2, AfFFicix 3, SHREHE TN E
BEBLL , MR EED CHBAIE L Vv ) B2 T2 HH T
5. ZLT, ZOBZITOEME LB TORR % G

5. BPTIE, PEEEZ E ORI, WK
% EDRMINERE, Z U TREMATTIZ O W TOEZ N

95, AL, SRENAERKIZBE L T3 Ticwnl
OEEBHTE D 2V, Bk H3HEEIIZLLH TS
FREA 720,

1. % R =
1.1 SEERS EmaRS
PIRRHTHEBED X ) ITKFT 2001, HODOHEIK
ZUET ZHEELHERTH 2. FEEROWIRER O SHIEIE
WICHEMETDH 503, MR IZIE B & BT S 12 iR
TE 5, IhEKEHIIR L I A - 726 h3 %00 & DAL
MERTIEIEHHMHETHSRITH Y, Sl
EMERICHEO X 9 ICIERET 280 Th 5. IhBUH
ICERI D3 2 g T4 P38, 20k R N
FREZIEL 5.
ANEDED X ICHINEZ IR 20 28RS 57201

&, AR EUZ EIEL R Z L T 20
ZIRT 2B D 5. SIS & IRECR D 6 L
ZORMERMEET 2 2 3, AR TIER Y, T80
BN OHEE TIlE, RGP &2 2 b3 7
DR TE D2, ARDPEIENRZPO Tw 2
RULTHEZ 2 FEBCIE AR\, BE R O 5845 B BRI
TIRIFAARE R T AR ERZHHE L T30 T, ¥
BNCIE L WEIH A EZ L Tw 2 LidE 2w, A
MDEHEZ 2 L TIUEED K I ICHEZ 2 DD, Z DIE
VDY — 205 NEDOMRBAIR OMEICE S 2 BT
ERCR

1.2 RIRBOIEEHORR

ANHDIE UK RESHFHEZBR L TO 2089 %D
HYEICHR S O DD HEE, 2 >0Wik%E AL
T, FUKEREPEI 2S5 ETHS. 2D
LE, 2O00MEORTIR PRGN 22225 2 LT,
HEHA TR S &2 B3 WEZ HIKS s, 2059
IRZL A D B Z T, ERAE DEE L D LD D
EI)DEFRLDTH 5.

INFTITONLWTOM R Z A2 L, TRRDEIC

ko TERBIHSMELZ T2 2 L3 h 29, IBHO
ZAICBI L T d, HARBHABELZ v 2 545113 EIA %2 28

2T HHBELE L EIESES N, &b AE
U327, BHBEIRARLLDICE S E, HREIZX S

NTT 22 S 2 =7 —3 a Y RIPEEEZEIT (T243-0198 JE AR AR D BH#557 3-1)  E-mail: shinyanishida@mac.com

43 % 7% (2014)

307 (11)



I EEERN

D& RHRAEORED 5, ARIOYERMTEICE D
2 HRALBE, NROTARPIIHBE % 1E L < BRI A
T I B R R O BT Tl 2 <, ikiic
SENZMEEEEAH Lz 2 =Y 2T 1 v 2ICk Bt
ETHDIEDTRBINLSYY, 2%, HoWBRD
HHBHECHRAZ T 2 DI Tld v, HED% L DT
SR S ORI AR 2 & DR DR H - ¢, AfIE
ZNEAAL TERBEEZE TR 2D TIER WD E V) DT
b5,

1.3 XRBOE{GHKEE

TERIRIZ B D 2 BHERHE DB O O & D1E, BREELH 7
NYFDERN 77 LDIRICBAD 287 X =8 —ThH
2. L) DI, VIEIIRO R 2 Wik o B oSERIED M
kDS, HEE A 27 LAOFRIETH 2 REIHTE %
EWRENL S TH LY, 7, HAMEKERD K5
Rtk D BRI R YIRS T 2 ISR O 8D 5
Winr o, HEE R 77 A9EMBEEOY 73 FEe X
L 7T ME ENDERHEESY, SRR HR % F 3D
D LR AR RE NS0, LI, EX NS TLD
TREZRDE—RA Y FPEET, SEPKE L (HEa
Y7 APDERG), BEPIETHE EEOHICEL T —
DM D) 2 EPHEREOHIMT L CHBIL T b 2 &
Bbhrol, E5IT, IN6D/T X —F — 13RI
IZH 5 FLHZERD X 9 G TRIATET, 20X
BAHZALZBEIE 2 &, PR D O TR
DALY 2 2 AR E N ORI Y.

1.4 BEBFEIEDRA & SRIFH

7L, BEE A7 7 LADEED X9 RliGHEHED
FHRE EFENDONT LB L) 2 LI, ZofEiROM%E
A5 THEEOBRONNENFHTE L L) LT
R WRICTER T 208030 5. WEREOM Ui cE
xRS 2 ERENZLT 208, BEOMHEIN L 5B
ER o MRS % &) Mosf iy 2 B A iE I 4 <, iR
EEL T T %, £, BERECERESaY br—
VT E D DRI DIRHUR 5 & Sy D) % & e
BET, BLOPSIEIRTOARIZE ) FL Loy, N
MOILESFANC RIS R S AR T 2 EMfEE R 75
LDEEDEL BB T —ADH DD, 2D X5 BHEICA
MHIEEIREZ ML 2 2 & idew ) B 021k
2k BHREDZEALR Y, KRB O I DBIRD Y,
HIEEE 2 B 79 AOBEETIEHHTE R0 E LI RELRDH
5. oI, NI FOMLERTIZ TS5 ERRED
WHET 1Y, COBRLBEE L A 77 LDOEEZEL

308 (12)

TIRFHTE RV BROERATEICIENA 74~ (HD
EOWBBES) i Taln—74F (AD X DB
5y) DEELE L LI R ShTw3Y,

B E 2 b 25 A CHEEME S NS RN % ZEICANS
O EDDHIEE, ZZREREDY 7N FOERA N7 T 4
ZRHAT 22 THBY. MIMBERROMEEZEZTH,
BEL DS 7N FOERA N7 20RMHZ-ET 5139
DEICH > T 5, HEE HWEE R 77 ATIER(Y
TNV FEA 7T LOREREEZBRICANS L, RHER
BOBED DR Y XD KB TEZ LI
B 5, £, BELPI TR OB EELHRMETH
22 EbENTIELITRN?,

L»L, 72 FFGEHRTHREZEIVRLS T2 LT
XL HITH S, Heeger & Bergen OF 7 25 %
PURYADTNTY ALTIE, HELY TN FDE R
PO LAERRET A THLVWEGREZERT S, 20
TINTY AL %HST, HREGALZEREZ S &1L TH
LWHERZERL TH, EREBH 2T 7 AF *»—13TE
T X 5 1M Portilla & Simoncelli 2V D /ERL 7V
Y AL TR, BREESCBEEY 7Ny FIEOMB R &b
T 228, ZNTHHNROHIIITE R, o507
LT R LI R £ T ORI AL & K 2
L) HHEEDSRIBE N TV E P, ZOLRLETO
WFCHIRAE IR L R D TH 2P, £, ~"A F4
F NIRRT 280D, S 7Ny FftErERZ T T
VEEEEHDEE L W,

WE, bnbNEMTOLIICEZLTVS, ¥ 7NV F
A+ 77 L ORI O RELRBERETH B
2, ZNEFTERATDTH S, 2 OBBETHRIEED
AR EN TS, FEROUETOF = v 7 THIEMBED
NWIEEE SN, KFELLE LM OMERR»E 2 6
nas.

TlX, ZOERONEIZED LI RDBDTH A I ».
Anderson 5D 7NV —71%, "NA T4 MFL 2 —FT 4 v
DHZEDE—=ZITEVEZAICH D (HDE X DEHA),
NATA MDY =2 =T 4 VT DI EIFIE—KT %
(DT E) L) 2 DDEMEM SN D 2 LHIR
HBEICRIEZE LARR L 22 B2 £, N4 T4 FEEBO N
DB, IV P T7APBIOY » =7 2 2DATEIHIR
BEMOMHEZRT 2L 2R LAEDY 2o DRI,
RN SRR E RO ST IC L EEoTwd v
WX H 2 DD, SHBOMFEH %R T EE 2 EHZ &
ATWVS,



1.5 &, MRMRE, EEOFHFHY

22T, 1KoflE 7 ailifs o oYGRAIEICD
WTHEZTEED, ROFD D Id - iR, JHE)
ICHIEET 5.

TIARAT 4y 7D XD BFEERTIE, IEBSHET E
TSRSy D358 72 5 oy WSR2 b D JRHOCETHE S
HDWRD—TEBIL, SO HRHEDZ DYHED
BUPGET S, 7, BEEKEHIIEIEE 20 £ KT S,
OV REEEEZ B, IR DR R THm K
HRADIA L VD T EIZARICEZ 223, JRBUCE I B3
FUCBEIH SRR DSRS0 & v ) 2 EIREREE 2 5 72\,
PRHSC IRy 23R TR R T D3 £ v ) T b b,
DX BAARGHASDE ZHEBICH S &, HALE
REZEL sk —J5, SRl KRS 2R EH T
b, PHINICARLHAG DY TH BILES & s S
FRBIZEL 5N, 2D kI, ARIGIEHET O sk
HE LY FIFE L TRV DF 2y 7 LT, 20030
A4 P THLOLE)IDPZHAMLTHWEDTH 5.

SR O RGEAZ E, S L T2 R DOHEITE Tl
74, BLDAA TV BIEHRD BT OBRAT S ITIRFET 5.
FCETRIDSPE & 721k 7s & SO & D BUS@ENL L, ST
D32 & FHICER T 2. ZD72%, MilREE ISRy
DIHEDFDD D 2 5.2 5, FEEICHIRGEZ L5256 2 L
TAFIDHRME DM X 42 %0 F 72, (S 1o
LTINS 94 bPDSBRICHZ 2 & SICERBAME S, L
2L, MEHHEICER L TEREDNA 74+ HFHIEN
ENLEEFRTTRL, BICEMI N L ZICHHRED
WE2 BP0 h, WRICHED CORRAEE, BT
IEL WG EZ BRI AN TR DT TR R,

T RGEZE & RO EHE T, RNROBIMANEE) L 72 & &
12, BRI G R Eo sy — v L idBloEE 2T
%, BRI OEE Y — v R L g 6, B 7
O—IZEENDE VL O ORHERIC L > T, B DE
B L RN OEEI XA T E B EBRBES Y,
X 51T, HUZARBEZGOESEAIC X 2 BT 3
BUAS, EIRNEKICBIMR T 2 2 bW ST w3,

DI, HREE, I I EHRWETIH D ICHD
2 BB BRSO B E L 7T H B,

2. FFEEARG EXRRUNADRZHE K

JelE, FERCAEBRLYRTERADO T ERVWEI AT
T 272007205, RIES AN O KRG % &2FERME
(translucency) % & 2¥MATIZ, £l FIC A DAL THD
EZADBINTL 20th, WREIVE2 BELRS & 7%

43 % 7% (2014)

%, I FEGLE W Y. il FEELSE AT
PFEHEL, FIZ 9 ANE T THRA BN RN, EE
HHY (A D S 1A SIS R 7 | B R & RAE 7R w3, RIHTT
TOHDHILIC & > THEBKHIC L 2> 2 —F 4 v 7D
AVEFTAINDEESLORIELAZD T5. ZDFERE,
SI—T AV TENATA FORICREVEVRID,
NHCEBHBOREBE LT3 ) & 7525 HEHEIL, v x—
TA4YTDary b7 A MR KIS T, BMEHE E A
T2 e, FEEICEEHEERZED T e TE 3%,

RO BE L BNEILEITRTH 5. SR
DA IHIICRZZEROOT AP S, AFIZEITROHEE
ZIToTW3 I ERRBEINTL Y, OFHITEHDK
DEARIZHHEINL DT, JHITHELIERDOIIZ AT
ICBET 2 2 B HEL W,

ZDED, ZOBD L) HMlr EETHRI NG T
AF v —DY T E 7 RILOMD DWW P, gYnE
DFEE X DWW 1z v & N B EHRKF R O DT HSiE D
S5NTWV3,

3. WiEKMEL E DB E =

2 ETIINANLWEDL S b ODOEEE BT 5 L v
IETH o kDS, Kk, WMk, R ERE O BRI 2
B, BEAROEERY -7y P THs, ZITIE, K
EORHEIZ DV TDOESEDEZ AN T 5.

bbb, 1KOEIEWZ T 6, KD X 9H MED
Twbol, "FIYD LI BRMEDRED O 2T
XIS 22 ETE 200 ZOBAEDKEHR O T3
DIZTETH %, MIRIIRFEDEE bizkw, LaL, JHE
B L ORI S AN TEEZ b o LB 5. 2
DWEEDE N, HELTLEFD LI EDEBDOTIR
NI A—=F —TRE LGB TE 2 L) #iGEsH 24,

WARDRIEX, BIEICZ22 EZ5IbPrhPTL %D,
TEREWOPFHTE R VLI LT v L A RflET
WA DEEN 7217 2 FHBLL TH, R 2 DRSS
WicZx2Y Thabb, MEEZO b ORI
DO DEHGERBEENT VS, 5oz iED 3
&, WRRRIGEBIGED T 77 > 7 v O LB
MY EDbhrot, iUk, EEOERN RS )
PRAEHEDOIRARKD TN Lo T0b I L2 RBL T
W3, g, REMREIRNCBE L T, SEEE I S 0 TH B
EVIH DT, JRIFTH 2B B O P 93N 2508 5
A= —=ThHsI tBbhrol, UL, FEBENDHD
BFRCHEN, HEREVDDRY - DN v F
A — 7 YR, SEROBEHBSRAL Tws 2

309 (13)



ERRBRL TS,

4. MEOHE
PR TREANTE L\ 9 & material perception 27 D), 4
B L o FEMOATE V) =27V AP &
2, MEODHIRIZEROHEGREEZ 2MELH 50D LN
eds, I KRR o fRE R R T b FBAMEIWTIE FTRE T H
29 EMOATEZ, HRPBEWE, KBk 8%
RERRHEE A LR E LT T 2000 Ltk w»
D3 SRR I A R R FE D o TIE BN IS B M
R L TV HEEDTRETE R\, F, EMOHRE
DVEIRRHL O FIWNIC T 2 Wb & 5.

FMICBI T 2RI T, BERESMELS G
Boins, HENZE»TEZ0YikEINN: L DR
Mgz 3 I IHAG O - HBEREHEIC N 2 E4
W6, FEYV T4 —CHAZICHEE SN H HHEM S
LEDME LD L) 7, BEREOFEMS LIVREL T
ZTEDRENSY, A — TR E B
Avuonz 77y —HEEFLY LELMLTEY, M
MR A R AD O LD DIETH 2.

B LIEPIRAEIC & - CHEIE, YA v RELT
LICHPIZEE L TOHOIESHEHZEDT0 S, Lo L, 1HH
DIIFRFITIRZ 2 & 9 IR T7IC B> Tw b Llidvn R
o, HEMEFELVLWEERbNTWSE L, ERICHL
W, REFOmBIC, BEMEOHL I2FHBZ S L v
IBRD S, SHROMBEREZ BRI,

N F TOR LY O BURIN 72 /7 5w 1%, ARRIIC
BRI NIHIAS 7 XA =8 — LPRE DOV & D F 713K
DI & DBIBBIREZH S 22 LT, Hilik & s % B
WO ZHEET B LI bDTH o7, —J, HEED
Bidr, N aEEREOYEEA L S5 BRDF ®
BSSRDF (3 CRIXILTH 5. Fh, FEMEfHicL s
CG %l I L ARHDIEIERET, HEGENICL H £
DIZ% L DHMERINT VS, HE I N2 RS 6
T, YD XD RZEM TR T 2 DY 5D HET R
V., RAIDERILO R & RFN O FER TGO T S)H2E
Mz R UR RS kv & 2 A ICE B DAL
LIS, ZoOMEZRRT 21T, HHRZROEY)
HEED P A2 2T, WA, BEE, avEa
T=3arVI7 A bITIT 40—, T=ITA VT, M
TaA—T4 V7, BRETYRETHELNTE ) 9%
HRICI D AA T BERH 5. £, GRIMIET
B0, KERRE v MRS 2 %R0 8 AW

310 (14)

DT —=IDBATRTH S, T—8DRASCHEE, 77T F
V=V PR DR EPHLE R 57259,
PR CRRIREZ ) &, R 7% WKL
DEIHIBbN YD 2. Bl ZFRHO [1FZD
& 7 B3 ) CE R LD A3, 2 omEENE
BRDlhrbhroTh oA RnES), ¥4 LV ALLT
&, HUCRHE OBIRRHY LR E OGO 2179 21T
%<, Z2ISEBAEOYEREO LI b ozEE M
Lo, 2oL, AR 2> & SEAEL m B4
FEADDBED X ) LA v PR E A2 Lz
L, BIGEWAGEZ L S FIEFREEREDERE LY 7
Ty TT=7NLELDEN) T ErL Lk, ZORME
ZEZDHICH, WBWEEHRE OMELZ N 5 2 LIZE%
HERE A9, Fi, BRI EBEOBERIED X ) 1)E
BEINTODEERET 208 NH %, ZOEKTIE, HX
DFGE DB QEFNEBE L 25759,

X 73

1) E. H. Adelson: “On seeing stuff: The perception of materials by
humans and machines,” Proc. SPIE, 4299 (2001) 1-12.

2) A& 5 BEAE LMY, DY, 51 (2008) 235-
249.

3) B. L. Anderson: “Visual perception of materials and surfaces,”
Curr. Biol., 21 (2011) R978-R983.

4) VEEHEAW - BIRIC B 2 RUEREISE”, BRI, 63 (2012)
255-262.

5) R. W. Fleming: “Visual perception of materials and their proper-
ties,” Vision Res, 94 (2014) 62-75.

6) S. Nishida and M. Shinya: “Use of image-based information in
judgments of surface-reflectance properties,” J. Opt. Soc. Am.
A, 15 (1998) 2951-2965

7) R. W. Fleming, R. O. Dror and E. H. Adelson: “Real-world illu-
mination and the perception of surface reflectance properties,”
J. Vision, 3 (2003) 347-368.

8) R. Dror, E. Adelson and A. Willsky: “Recognition of surface
reflectance properties from a single image under unknown real-
world illumination,” Proc. IEEE Workshop on Identifying Objects
across Variation in Lighting: Psychophysics and Computation
(2001).

9) I. Motoyoshi, S. Nishida, L. Sharan and E. H. Adelson: “Image
statistics and the perception of surface qualities,” Nature, 447
(2007) 206-209.

10) L.Sharan, Y. Li, I. Motoyoshi, S. a. y. Nishida and E. H. Adelson:
“Image statistics for surface reflectance perception,” J. Opt.
Soc. Am. A, 25 (2008) 846-865

11) M. W. A. Wijntjes and S. C. Pont: “Illusory gloss on Lambertian
surfaces,” J. Vision, 10, No. 9 (2010) article 9, 1-12.

12) M. Olkkonen and D. H. Brainard: “Perceived glossiness and
lightness under real-world illumination,” J. Vision, 10, No. 9
(2010) article 5, 1-19.

13) P.J. Marlow, J. Kim and B. L. Anderson: “The role of bright-
ness and orientation congruence in the perception of surface
gloss,” J. Vision, 11, No. 9 (2010) article 16, 1-12.

14) J.Beck and S. Prazdny: “Highlights and the perception of glossi-
ness,” Percept. Psychophys., 30 (1981) 407-410.

15) B. L. Anderson and J. Kim: “Image statistics do not explain the

K



16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

perception of gloss and lightness,” J. Vision, 9, No. 11 (2009)
article 10, 11-17.

J. Kim, P. J. Marlow and B. L. Anderson: “The dark side of
gloss,” Nat. Neurosci., 15 (2012) 1590-1595.

I. Motoyoshi and H. Matoba: “Variability in constancy of the
perceived surface reflectance across different illumination statis-
tics,” Vision Res., 53 (2012) 30-39.

RS, PEE O, MHEHZERL, AKHEKR, % MEdh, bl
FoSe ¢ VIR & TR L S 2 22 [ R 7 B
fR”, Vision (HAHTARL4FTRATHE), 26 (2014) 30-31.
D. Heeger and J. Bergen: “Pyramid-based texture analysis/
synthesis,” Proc. 22nd Annual Conference on Computer Graphics
and Interactive Techniques (1995) pp. 229-238.

L. Sharan: “Image statistics and the perception of surface reflec-
tance,” Master thesis (Massachusetts Institute of Technology,
2006).

J. Portilla and E. Simoncelli: “A parametric texture model based
on joint statistics of complex wavelet coefficients,” Int. ]J.
Comput. Vision, 40 (2000) 49-70.

J. Freeman, E. P. Simoncelli: “Metamers of the ventral stream,”
Nat. Neurosci., 14 (2011) 1195-1201.

Q. Wang, I. Motoyoshi and S. Nishida: “Characterization of high-
level images features for surface gloss perception,” J. Vision
(VSS abstract), 13 (2013) article 202.

J. Kim, P. J. Marlow and B. L. Anderson: “The perception of
gloss depends on highlight congruence with surface shading,”
J. Vision, 11, No. 9 (2010) article 4, 1-19.

P. J. Marlow and B. L. Anderson: “The Perception and Misper-
ception of Specular Surface Reflectance,” Curr. Biol., 22 (2012)
1909-1913.

P. J. Marlow and B. L. Anderson: “Generative constraints on
image cues for perceived gloss,” J. Vision, 13, No. 14 (2013)
article 2, 1-23.

S. Nishida, I. Motoyoshi, L. Nakano, Y. Li, L. Sharan and E. H.
Adelson: “Do colored highlights look like highlights?” J. Vision
(VSS abstract), 8 (2008) article 339.

A. Blake and H. Biilthoff: “Does the brain know the physics of
specular reflection?” Nature, 343 (1990) 165-168.

I. S. Kerrigan and W. ]J. Adams: “Highlights, disparity, and
perceived gloss with convex and concave surfaces,” J. Vision,
13, No. 1 (2013) article 9, 1-10.

Y. Sakano and H. Ando: “Effects of head motion and stereo view-
ing on perceived glossiness,” J. Vision, 10, No. 9 (2010) article
15, 1-14.

K. Doerschner, R. W. Fleming, O. Yilmaz, P. R. Schrater, B.
Hartung and D. Kersten: “Visual motion and the perception of
surface material,” Curr. Biol., 21 (2011) 2010-2016.

Y. Tani, K. Araki, T. Nagai, K. Koida, S. Nakauchi and M.
Kitazaki: “Enhancement of glossiness perception by retinal-
image motion: Additional effect of head-yoked motion parallax,”
PLoS ONE, 8 (2013) e54549.

43 % 7% (2014)

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

H. Jensen, S. Marschner, M. Levoy and P. Hanrahan: “A practi-
cal model for subsurface light transport,” Proc. 28th Annual
Conference on Computer Graphics and Interactive Techniques
(2001) pp. 511-518.

R. Fleming and H. Biilthoff: “Low-Level Image Cues in the
Perception of Translucent Materials,” ACM Trans. Appl
Percept., 2 (2005) 346-382.

I. Motoyoshi: “Highlight-shading relationship as a cue for the
perception of translucent and transparent materials,” J. Vision,
10, No. 9 (2010) article 6, 1-11.

I. Motoyoshi, S. Nishida and E. H. Adelson: “Luminance re-
mapping for the control of apparent material,” Proc. Second
Symposium on Applied Perception in Graphics and Visualization
(2005) p. 165.

R. W. Fleming, F. Jakel and L. T. Maloney: “Visual perception of
thick transparent materials,” Psychol. Sci., 22 (2011) 812-820.
Bk, PEHEW Ao [l | SURE OFEAREE”,
WHREHR A 7« 7 F 2 PREE (2012) pp. 7-4.

Y. Wada, C. Arce-Lopera, T. Masuda, A. Kimura, I. Dan, S. Goto,
D. Tsuzuki and K. Okajima: “Influence of luminance distribu-
tion on the appetizingly fresh appearance of cabbage,” Appetite,
54 (2010) 363-368.

R. Fleming and V. Paulun: “Goop! On the visual perception of
fluid viscosity,” J. Vision (VSS abstract), 12 (2012) article 949.
T. Kawabe, K. Maruya and S. Nishida: “The role of dynamic
visual information in the estimation of liquid viscosity,” J. Vision
(VSS abstract), 12 (2012) article 870.

T. Kawabe, K. Maruya, R. Fleming and S. Nishida: “Seeing
liquids from visual motion,” Vision Res. (in press).

L. Sharan: “The perception of material qualities in real-world
images,” Ph. D thesis (Massachusetts Institute of Technology,
2009) pp. 1-146.

R. W. Fleming, C. Wiebel and K. Gegenfurtner: “Perceptual
qualities and material classes,” J. Vision, 13, No. 8 (2013)
article 9, 1-20.

W. Fujisaki, N. Goda, I. Motoyoshi, H. Komatsu and S. Nishida:
“Audio-visual integration in the human perception of materials,”
J. Vision, 14, No. 4 (2014) article 12, 1-20.

D. W. Massaro and D. G. Stork: “Speech recognition and
sensory integration: A 240-year-old theorem helps explain how
people and machines can integrate auditory and visual informa-
tion to understand speech,” Am. Sci., 86 (1998) 236-244.

J. Yang, Y. Otsuka, S. Kanazawa, M. K. Yamaguchi and I.
Motoyoshi: “Perception of surface glossiness by infants aged 5
to 8 months,” Perception, 40 (2012) 1491-1502.

Y. Tani, T. Nagai, K. Koida, M. Kitazaki and S. Nakauchi:
“Experts and novices use the same factors — but differently —
to evaluate pearl quality,” PLoS ONE, 9 (2014) e86400.

(2014 /£ 2 H 13 H3ZH)

311 (15)



