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Reconsideration of Phenomenal Transparency

—Phenomenal Transparency as a Problem of Brightness/Lightness Change—

wooH B X
Tetsuya Arai

Phenomenal transparency is the phenomenon of perceiving one surface be-
hind another. Numerous studies on this phenomenon have been conducted
following the systematic description by Fuchs (1923). these have focused on the
conditions for its occurrence or its properties. Several recent studies have
emphasized that phenomenal transparency is a clue to understanding the man-
ner in which the visual system converts a two-dimensional retinal image into
three dimensional structures. However, it was originally investigated within the
framework of perceptual organization and was shown to have certain phenome-
nal properties in addition to “seeing through surfaces.” In this paper, then,
phenomenal transparency is reconsidered from the viewpoint of the theory of
perceptual organization. By particularly focusing on the brightness/lightness
change that is perceived with phenomenal transparency, it will be suggested
that it can be discussed with relation to certain other phenomena (e.g., bright-
ness/lightness induction). This is examined by reviewing previous studies, as
well as the study conducted by the author.

1. I L®HIC

BRRICL - TEBRBSNAYINERE, BRAU0, 55 VIRFMLEBEHBLSLO—HET,
DI EFHZLBVWTH S oMo TV S, HRHEWIE [BEHH (apparent/perceptual/phe-
nomenal transparency)] &FEE N, lailc/r Lo & 50, YHMIC 3RS RIS, SALHEEZ
OEROELEICHE S N 3R EIET,

BRSOV TId Fuchs (1923a) OERIISFEREK, HiA SBA» OMESITORTE DS, EE
157 — < 3 BEHRERESE DN & € F (L (Anderson, 1997; Beck, 1978; Kanizsa, 1979; Metelli,
1970; Tommasi, 1999), & & UBERHHEDIERTH - 72 (Metzger, 1953; Bk, 1969; KLl » b,
1960), iz, EEAOBIHFICET 3 Metelli (1970) OREEFVOERIIAREL, ThiHEREL
1BBEEFAPHILBETADBEECREINTVWE, AFETREFNVOBFILBELG—F T, BEER
READFH D & L TOBHARSEERIN S L S0t » 70 WA IEHEHE, 2004; Singh & Anderson,
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1 AHEoF, aoTcidbnd ) BEEORESHMHINLIOTRE, FEEEFEOEHL D BHIE
ahna.

2002), Tk QKT TRoohHISHEEG S SRR =oThIfE 28T 2 @ICEFER L T
B0, Lihi-TEFEICED S “MmAMRTEE2 b - THE SN2 FEFAEEEGEOES & LTikb
nThad,

L LAds o, B A, MEadi b oEs obeilfgs s T 2 88 T8 - 72 (Fuchs, 1923a;
Koffka, 1935; Metzger, 1953; Kanizsa, 1979), #lA (1, FxEFX 1la 0~y — v A +FRLEREO -
ODFEEEDELTHETZDOTH-T, MIbOLHIHBEROESL L THETEbITEREL, £
fo, BUHEEEGCOMEE L THB T2 L, BEECFASHRERAT L2 LTS5, Mla®zl
BoCHELTVWAE, AVWHFENENELS > T ERCEHENGIES L, BOWEAHESERNEL-TE
BICHNBBENH L LICRIIEAD, COLEL, JoERCHETNE, +FELERD LS
WRZEMREAL VAL, EAEMIERO &S QEREA LV RCRZ 2, FERRE b5, <o
EONBPHEHHEDLIICEEE DY, HEVEHALZSNEDE I TR LT B &V - ETEE
Lo TS 2108 R0, [@lf, SHREOERESSE € 7 ik - Tidibd 2750 ¢ lIAER G
HfficE S nT bR LTS,

Ak o BRI AU Lo BLEA, SBIFHEICDLWTHET A L TH B, o, BHOHBEIZHES Y
BEoZfbicEHL, BHRICEEINAZHERRNEE O EES, thoBEREE—ORSADHT
R TE LT EERL TV, FFR2HIICBLT, BHICE T 2005 S A LORIEE R - 72 5THF
FAEAE LN, TORBICOVWTEET L, £220fhohT, 3EIICE W TEEOT - /MR
RN B,

2. BHBRICHEITEHBSE(

W Lwic, BIEMICE T 23 5L ED LS KHRAERL, MEEAFLOBLS,H L XDk S
itib s T E o Eil3, 3 S0 kit FRICHE S Wi THEPEET 3 ElcBuTED
b, MlaTRALIIE, LAV (B30 EHEW) mABEHICEL 2 & S ici3s3EZimliE L nBa<l
(FAA <), Bothick By (B EERHICRA S E XL DEC W) MEshd, Lichi-
T S OREIE, WFhoEhBEHCRZ 2hEvafEbosnHETnEd L d Ty, 385
RO X id, A FBLTVAL I ICRAZMEE, TRhBEEEELS - T EBICENSHDIES
& LEMEL TV A (Morinaga, Noguchi, & Ohishi, 1962), Bk (1969) isub~t- L 31z, #d & X2 O7F
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EGHOIAS 3, FTEICRABHELY b LB s
CRA BB L T—RLanpd, 2o -",.
kg, BUEICEET A H SBHME O] i e
FR oA 2REET b0 & LTEETH B,
ST, FIEITRNc & D, FEIEEATID THE
ZHNCEtEk L7213 Fuchs (1928a) T - 7275,
HHEEORX (Fuchs, 1923h) o, A3 X
DEMLEEIC B E T HE oL TiR LT
WA & RARERIEZE N, Fuchs @R L 7-HE "
HIRDOBED TH 5, B2 0 9>o/pHEE, EXL

X2 Fuchs (1923b) OB % 2[G@{LEIE. ko

LitFEELmMeoAE LTRA2EbTES MoEsd, Coksu@Eo—8e LT
L, fpotEe EFEEOME LTRS T L £L3 BN L~ TRE-TRLS.

bTES, EVLATFEEo—HELEES L X

i, PROMOHEHSETFEGOHOASIKESWTHLRA, foot+FHo—HE LTRA L&
REEOHCASIGESWTRIEA S, 2% 0, hhoMoRsrHET 2 +EEoES IKELL T,
TFEeEDA s H—LT 5, TNILBEPRICBIT 5 Morinaga, et al. (1962) %857k (1969) & [F—
OHEP SO E Vs Th, LicdisT, FEHHAEL ST{holEE LTIz 22 &7, B2
Zo0HRE—EOHRAPOERT LI LN TE L, COFERESMEEROBEBICERT S T & 3ME
WIEWZA S, Fuchs R LI 2O ORT, MicF0EEHEIRBENTWIZIEER 3,

CT, BEHCHMBE LIRS 2E(LL 0BFESEERS A b0 & LT, HEBACERSMTVWEEH
REMNT 5. Adelson (1993) 13K 3 /R L KA FIc T, 5 SEIE? o 1T 5 MEEH Lo
MBI OVTH U, K3a & 3b BELERTHHKINTVAESY, 3a TREWSVE LT AL, B
M Eh 5, 7/, A EBOMFERIZELVY, 3aTRIBED & ADAHEL RALBY,
Adelson i2 L iE, 3a @ A BEVWT 4 ¥ —HLOFWEKEE U THER (inference) &M 2728, B &
DHEHEE N, SR LEOFERELBETNEMEL» AL ST, BEICEAE, COHBEEHRIC
BURALZELELTHSI CLEFHLY, EWHI DR, HASOMBEELTH-~TE0lE, Klam®

M3 ablbictiifA s BORBEEEL VY, BYUSMEIN2 208ECEB L0 b ADHERAL
(Adelson, 1993).
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KHIBEHE N IEPRET B/ - v THELVHNEOEESL, RUBHASARIA TV SiICd
Db od, ARBIRERTHVWEWSHRHNSHENSE06TH S, L Ludo, HEEHILD
BE»SIROLIICTERT B ERTARETH 5, 3a lcBLWTEVWSHESHES NS L E, A DFIFD
EoDFEEFEDENLLTEY, ADETIMHEBIIIbDOZFTNELKT S E A L—FbLshPT <, FER
e L TOBEMBKRED, Lich->T3a TR, REGSKHHHRELTABACHEENS, JITD
Fiki3, HZSHEOLHORRELSEE L TERAEERLTOTELL, LI NFELFOPAES
h, ZTCTHELTVR2DRAMEVHIEEAL SBREELBINETH L L VI RAILH B, EOT 7
O—FILE-T, HROERELTEAONTEALEHER (B4 Kingdom, Blakeslee, & McCourt,
1997; Logvinenko, 1999) ®\W< 2%, HREAF(LOBLE A o RO TIRABT LM TE 20 LN
IA AN

FEITIE, BRBICET 3PS LICEETAIET, ORREEFBORLEAL STTRTEE &
ERUI RETIR COREERL, S L2 2 FH L OBIRE RERITICKRES LR EZHNT 2,

3. XBHNER: BIIFEBLERROBRKICONT

=[]
BHBRISHMBEAEULOBE, SIRZ ohTwa &Sz, HESFEH (A2 xoEdl - MRS bFE
CHE»oHm UL ST EHH B (Benary, 1924; Agostini & Profitt, 1993; Fuchs, 1923b), 3 7b 5,
B2 SFBIEEERSJIITERE L OHECEE LS &S oYEN - LEYENZEES STV E—F
T, BWGSEEDP SEBBICFRUTECLOTERVHEROBECHESNTEY, Chon®EH
BEGHLOBE,» oiEdREh TV 5,

EHE T, HEAG OB & L TEHEEIY B, H2 SFEHICHES A2 S E(LE ok ERET
T 5, EFHICE, WINORBERICHEINI»EVWIBLOb 0 AL, Z0L XZORAERKDIA
3 & & ORICBARE EERINICRETT 3,

Hik

D¥i#: VSG2/5 (Cambridge Research Systems) 2P L 7- PC TEEREHIBIL, 21 1 »#® CRT
7 4 A7 L4 (GDM-F500R, SONY) kic/ vy — v AR L1, EREABIICREHO+ + ) 7L —
% — (Color CAL, Cambridge Research Systems) TH v <HIE%{T>7, BEEHIZ 228cm T
H -1

QHIE Yy — v (N42R): BPHRIEHE LT BR14£ 0MLEE 24, 180.3° o+F42ER
R ERV I, T FEMHOREFEE EREBMAE (LT TF &589) ¢ L, ADH> b+FLkb o0
HoAFMER CITIF &389) &5, TF OME R, BILodbo H4EHTsIE5HMEL
TV, 60.0cd/m? 47.7cd/m? 352cd/m? D 3ZMEABE L2 (EORKEWAH»OEERKE1, 2,3
E$3), IFORERWFhOBERHETORILGDOEMAV (25 cd/m?), IF & TF L OEER
(IF/TF) i1 0.04, 0.05,0.07 TH - 7o FRB L UCTFOAN RO IZ & i 924 cd/m2 TH - 1,
BRI R & LT, RIRED 5 — v 0 ) b+FEoAELED I 10EE LIy —»
BEHELA, b, BEBERCEHEMRIC > VL TRMEEMICERL L, MHEOEVIIBEHB LRI
TEDENEVSHDATH » oo BARSRHD 28 LEEREM 3BV THEORBYD/ Y -V %
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@FFex: (1) IRHFOBEL 2) FIERHFOBREEZST TIT-1. (1) IKE T 2BIEEOHES,
BEAAEBEL, @) HEtFoLlbondEH (L) wRAzsxiidscs s, (b) TF &E
CEREROGOVAREOLOEEENY —vED< v F 7« A5 —1Odh 6B L, OFETH
BT BEIETH-T, TDAT—IF 04%X04° Doy FEFIC 9 DI EDT, HOHIEEOED
lEzRZEAb L1z BEh o022 L <, BEE2 3HEICHIR L /-, BIEF OISR A S
AT 10 BT, ColEfEE7s v7iclic, AELL SEED 7y — v OfR%E 1
FHELT, FAINTS v o BEFICL S &3 IBRL, Ihx 20EEDEL L G 60 HiT. (2)
DFFEEE, BOHMETOEN - 122 ELIAE (1) OFFEICEEL 1,

@EREE. IEESHN BEHENEET) 268 LA TENBML 1,

HRLER

BOZERAIZ2WT, HAERICRA 2 &0 D& T Flr, +FoBSIc B2 &0 53M%E [+
FOoHrs L, BEEEECOVTORMONBES LOHBIRER 1ITRLE, ¥, HEEO
[EZELfy FESEREBEICERLAL GO OR TF OBEEELWfEx T2 sZLi] LES

#1 U MTBIES & OB

- [ (L e
Wi 2 — _ =
B i AR B
1 133 0.685 7 0.050
2 105 0.761 33 0.239
3 80 0.576 59 0.424

A B o MBS AT 140Ic B 2 1S TH B0, HEESRE2 L3 TRRIBESEAZBINL D bl
1o TWD, HERE R o HEEE o &5 A2 06 & LTHEIHL 72,
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K6 a@t+FE~0lEsso s, blzHE~OHZ o= R LI LDTH S,

T3, ChEBEELEIOVWTFYLAEERG IR L [TF] Hilc ki 22{kE 13, 26
FRIZEHEDOED LD bRED 125, —HT TH]HETE, CRIIEEL D bE(LR R EFIC/NE
Moty TIT, AR T B EERRICHE - I3 X MEE S hT Wi ZEZ SN B,
L7cdsio THOISRE T, ChicmA TERMEBILICpE 22 SEDBE L TW I EEALNEDT,
BETNEHARMIRMG BT 599 — v OHRICH B EEX SN D, [HFE HMcl, BEEIHS
WHFRABRICEE L TH 0, JhicfE-T TF O3 S iHERcEb L (R 6a), Lichi-T,
TF BBERAEAENLOEEG L0 b3 CHES NI EEZONS, —F, [H] HWcRBRES IR VH
aBEicHE LT, Thictk-T TF ©E3 s 3MEIcEb L7 (X 6b) Lidi-T, TF 3&E
RO E L b b MRS N/ EEA NS,

Plb s, SRR E T A5 S &L LIS SFEEC L 22 {LEEEcER L, SPHEARICET 3
Bibo s o Hicht - TE{LROMEBAREINE CEHBHES M -, $HHZSHEEADLCER
ThiE, BEARE & FEE & o RFRCRERGRK - SshTvwaicbhbbh o d, BHEL VS
HFEILOEEICL - THEENAHE S BREET -0, KFEOFERE, BUs >olS44HE
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4. ¥ & &

BEHOBROFEME I, PEMICRIAREHLRRLSHICRZI S, $43, H3EEZELChoms:
B2 L0 1 [EFMRIHRRAICE S EF o0, HARBTRBRLLZBLIREEL, VWIS &H
B> THEINSG, COBELEARBRTROELEFL, SHREZEEANCHITT 2 E0EBEMZHR
Nizo COLINBELRFEEBLCF0RICL > T, BIHBAMOER &E UEEA QT THE
TE LA bR TR L. FIAIE, BLIH2 X0/ E LT, 28128V T Fuchs DREILEFE & &
IR OBR & LERET L, SHEIICBLTHEHEOERIIFAREZAN Lo LIFN bHIEEFLOELL S
DR TH Y, BRROERFZHOILBPLEF ML I TRARTHTH S, Fh, 2HiTI3 Adelson
(1993) 2fic, ThETHIOREAL SHRINTZLIRRE bHRESFLOMHADRhTIERL S B &
%R L71:o White X2 (White, 1979) 2 A4 v # 5 —%h8 (van Tuijl, 1975) icBVLWT I DL S BRAA I
Bt adhThy, H—HRERCET TSI oL A3REBUIBEIN S,

S%OFE I, MEEEULoOBlEL S, SR EEET L LELNIRREPHONICTEILE, 20
FTRENILIERAEREMEL TV ETH 5,

F

1) BERARFEAEREGSEUITR 2003 FEIETR MH2 SFHHE MEO KRG L—BIERRIT & oMiR%E S
Lilc—]| O—ETHh 5.,

2) JE#E ‘brightness’ IXHGX €T B2 &) SR L1, Ao RE ETHESN 128, T11& (light-
ness)] ZHWADOWEYITH 5,

3) Z4id Adelson ik B8R TH B, %72, Adelson RITHHLEERAVTEREITL, Joiodic—¥d 545
BAEBTVWS, LrLEhs, EEOBETE ADFIHNBEHIIRATHILEICRADANAVDY, £5T
RWEXICRULABOAINALCRAS, CDEXDHEIL Bezold ¥ 1 7ORULERTH B EEZ SN 5B,

4) —IC, AEMEEHOUECHENE B AR EAV (B3 W) HiAEIIcRARTCEE FAE, Kl
i, 1960), FHERICHEBVT, EPHROWE vy — v TLEMKOERERTVL S,

5) FERTI, R—HWREORIEE TH] e MF]) Mo 258 L, SYics T 3803 S Z{LE%E
THOLEHED D LB LTz, D& D BHEBMIBICHELHKTEF VRV DT, I TRETVIRE S
FbticekoffpeaX TRt I i L,
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