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A study on the modeling of visual processing for the perception of glossiness and

translucency.

Recently, apparent surface qualities catch attentions as a new feature which can produce additional aspects
to many products. However, it is difficult to manipulate or evaluate them quantitatively. To have a
breakthrough for these problems, we need to elucidate the underlying mechanisms how our visual system
perceives surface qualities from retinal images.

Regarding glossiness perception, a previous study reported a new finding, which indicated that we can
perceive glossiness from low-luminance regions (hereafter such glossiness will be referred as dark gloss).
However, there are two issues left unclear. The first one is that it is not clear whether the perception of dark
gloss is general across different objects with various physical parameters, and the second one is that it is still
unclear what image features work as cues for the glossiness perception.

Regarding translucency perception, previous studies have focused on the effects of image features that
appear on the shading pattern of the translucent object. However, ordinary translucent objects have specular
reflections. Thus, there may be some interactive image features between shading patterns and specular
reflections used to perceive translucency.

It is also unclear whether the processes for different surface qualities in the human visual system are
independent or not. Previous studies demonstrated that the independence of the visual process can be
revealed by perceptual learning paradigm. However, it is still unclear whether the effects of perceptual
learning occur in material perception.

In this thesis, I aimed for determining which image features work as cues for the perception of the dark
gloss and translucency and elucidating their independence of the visual processes in the human visual
system. As a result, I found that luminance edge is a cue for the perception of dark gloss, the discrepancy in
orientation anisotropy of luminance distribution calculated from between shading and specular patterns is a
cue for translucency perception, and the processes for different surface qualities are independent in the
human visual system.

This thesis is organized as follows. In Chapter 1, the background and the purpose of this research were
described. In Chapter 2, the experiment and analysis to examine the generality of the perception of dark gloss
and the image feature for the dark gloss perception were described. In Chapter 3, the experiment to examine
whether it is possible to manipulate perceived glossiness by changing the image feature found in Section 2
was described. In Chapter 4, the experiment to determine the image feature for the perceived translucency
and its computational modeling were described. In Chapter 5, the experiment to examine whether perceptual
leaming occurs in the perception of glossiness and translucency was described. In Chapter 6, general
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discussion was described to wrap up new findings related with the preceding studies and new models for

glossiness perception and transtucency perception were proposed. In Chapter 7, conclusions and future
works were described:




FAER X DOFEER OEREKABROBROES
Sf 3 2H 10H
BETZHRAEHE B
HEELRCEREZES

A Lk I A )
7508 ™\
BlE L ﬁu@
BlE i e 1
BlE K EA )
B I
SR OBER CERRROBREZ FTEO LB HELET,
i
HOX M OB E | K- HWA  BTEEIEER & 1)
RS YF R RO T D 7= D ORFIFEROLBET VT A%
wOX & H
A
—_— A . Hf 34 1A 20BH~
SRR B otk WXEEEAR | S0 0 oo
WX A W2 |am 3F 28 8A8 | B AT | T2l 1B Rk
e K B A B ™ EWRBREA R |4f 34 24 8H

FARMLOFEMBROEE (1,000 FE)

W, IBHES e-av—AREOERICLY, LVRRERZAYS LSHERTITENHELITEY, ZOFTH
MR ZAIEEE LCONCERTADEEICR>TETWS. TOEDITE, BABEOLIICEREZHMELT
WEDNEMRAT L Z R TENE, BEREEENICRIET IR EOTFMHELH/IND. FR/LTIE, HEL0E
BOPTH, KRR EFARBICERL, TOHREAI=ALAFHALNITAILFEME L, EBRERENLL LD
HMEETNVOREZIT-oTWVD.
F1ETHE, AHEOER L BTV THRARATWS, §2E T, REEERB RO REO—FME L F0mEICA
WHNAEREEERB L, IV Ea—F 57 497 AL o Thax RPEEART A —F 2 FHORBOEGREES /R
UTe B %2 A= DB B RER D O (REERIR A RO RBO—BEEZ R L. EI3ETIE, E2ETHLIIAR
ST ERREE ERICERIEL, ZRIE L THREINANRRBEZELESEI I ERTRERZONERAL, HRROE
LOEBRMRBRERAT. FA4ETHE, BELARBRSOBREROR—FEPLBZAREEESEI0E I LRBRFL
TEERIZOVWTRS, EBRFERICESE, ERILENEEZHROLH 2 EEBEENLHATE 5HEET NV E2ER
L7z, BEETH, RREL EEHRICIIMEFEC L 2FFHENBEN D OB LR RIZOWTHRE. B6E
T, F2ENPOESETCHLNAEEZERERHORANBREREZITV, FADOKRRE  LBHRBMBEO-DDET L%
RELE. BTETIHE, AHEOKRLSBOBEEZRAREDL, FEEZRIELTVS

ZDXIITEMILTIL, IRT—<ICHHRME - MEERH Y, B SWELEHE - ZFT fétwmﬁﬁwﬂﬁ%%m
MEER - BB ELLBRENTWe, FRXOBRITET T, SR LE-TRY, DRIKBEHN T, RELEH
BT —< IR - - ARE R SR mﬁmanrwtaimkﬂmﬁ%ﬁ%howr ATl & EIREE RO 3 WA FEiTam
I BIRSh, EREFRAEBICRVTHL 5HERESh TS, BRERICBNT, BERENRRR N LEr
T—va EESETARRY, %@ﬁ%@guowr%ﬁﬁr b%hrw% LLEX Y, AKX EEL (T%) 0%
MR e LTRBEHE Lz, RBARICETAIMEICEWVTIE, AE2MNBLETIEXRIEICHETIENERIC
EOF W RFIFHGEREEZBRSIC $ L, ARINEZRIZETIATHS,

BRRAROEROES

BACRBRIL, AMREMBIZTE - BEOCKBICLY, FURXEPLL LEET3EEICOVWTOEI TERSh
oo HRFAOEMME, PARCORYYE - REEICOWTERM TN, TO/KE, HLto¥ilrRE5T3
®L+%&ﬂ%£%ﬁ%ﬁLTWékﬂ%éhttw,%%ﬁﬁ_OWTA%&%ELLO




	【変更後】清川さん（和文）
	【変更後】清川さん（英文）
	工博甲第472号
	（理）結果要旨




