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Therelationshipsbetweentheimpressionsoftransparencyeffectandthecharacteristics

ofstratincationwereexamined・KozakieIlα/、（1991）showedthatthelightnessofeach

regionformingtransparentpatternchangedwithvariousilluminationlevel、Usingacross
pattern，ｔｈｅｐｒｅｓｅｎｔｅｘｐｅｒｉｍｅｎｔｔｒｉｅｄｔｏｃｌａrifywhethertheilluminationlevelaffectsthe

impressionoftransparency・Ithasbeenknownthatthetransparentsurfacealtered，
ｄｅｐｅＩｌｄｉｎｇｏｎｔｈｅｌｅｖｅｌｏｆｉｌｌｕｍｉnation・Ｉｆｔｈｅｒｅａｒｅａｌｌｙｓｉｍｉｌａｒｔｙｐｅｌｎａｐpearances

betweenalternationoftransparentsurfaceandthedegreeoftransparencywiththechange

ofilluminatiolllevel，ｉｔｃｏｕｌｄｂｅｐｏｓｓｉｂＩｅｔｏｃｏｎｆｉｒｍｗｈｉｃhsurfaceinthepatternis

perceivedasatransparentbytheobservers・Ｔｈｅｒｅｓｕｌｔｏｆｔｈｅｐｒｅｓｅｎｔｓｔｕｄｙｓｕｇｇested

therelationsbetweentheilluminationlevelandtherellectancｅｏｆｒｅｇｉｏｎｆｏｒｍｉｎｇｔｈｅ

ｐａｔｔｅｒｌＩ・

Ｋｅｙｗ〔)rds：Transparcl1cy；Illllminationlevel；perceptionofsurface．

changeswithvaryingthelightnessofeach
regionofthepattern、

Ｉｎｔｈｉｓａｒｔｉｃｌｅｌｔｒｙｔｏｃｌａｒｉｔｙｔｈｅｃharac‐

teristicsofphenomenaltransparencyina

crosspattern，Thecommoncharacteristics

ofthephenomenawereanalyzedbyMettelli

(1985),suchascompletetransparency,partial

transparency，balancedtransparency,ａｎｄｕｎ‐

balancedtransparency，Kozaki(1974)argued

thattheimpressionofthetransparencyof

thepatterndepededonthelightnessesofthe

backgroundａｎｄｏｆｔｈｅｒｅｇｉｏｎｗｈｅｒｅｔｈｅｔｗｏ

ｆｉｇｕｒersintersected，thetranspareｎｔｏｎｅａｎｄ

ｔｈｅｏｎｅｓｅｅｎｔｈｒｏｕｇｈｔｈｅｔｒansparentfigure・

Also,Kozakietaﾉ．（1991）ｆｏｕｎｄｔｈａｔｔｈｅｉｍ‐

pressionoftransparencyvariedwithwhitness

(orgrayness)ofthetransparentregionofthe
pattern，ｂｕｔｔｈｉｓｃｒｏｓｓｐａｔｔｅｒｎｓｈｏｗｅｄｓｏｍｅ

ｃomplicatedappearance・Intheirexperi‐

ments，variousconditionsinitsappearance

wereincludedi.e､,thebalancedtranspar-

ency，ｔheunbalancedoneandthepartial
oneasMetellidistinguished(seel985)．Ａ１so，

itisdifYiculttoconfirmtheregioninwhich

theobserversseeastransparentfigurebe‐

causethesetransparentsurfacesareoften
reversedandalteredeachother・

Thisexperimentwasplannedtoanalyze

therelationshipsbetweentheimpressionsof

IＮＴＲＯＤＵＣＴＩＯＮ

Underappropriateconditionsitispossible
toproducetheimpressionofatransparency
inspiteoftheabSenceofphysicaltransparent
condition・Theconditionsunderwhichtrans‐

parencyoccuredwereoriginallydiscussedby

Helmholtz（1867）andHering（1888)．With

thedevelopmentofGestaltPsychology,many

researchers，ｅ､9.,FuchsU923a，ｂ)，Tudor‐

Ｈart（1928)，Heider（1933)，Koffka（l935L

Metzger（1953)，Kanizsa（1955）andMetelli

U955）hasdonefurtherresearchforthestudy

ofphenomenaltransparencyandotherrelated

effects・Afterpreciseexperimentaldxami‐

nations，Metelli（1970)proposedthealgebraic
modelbasedonTalbot，ｓｌａｗｏｆｃｏｌｏｒｆｕｓｉｏｎ・

Accordingtohismodel，itissuggestedthat

theindexforphenomenaltransparencyis

determinedbyreflectancesofeachregion・

However,ithasbeenknownthatlightnesses

ofeachregionformingtransparentpattern

changed，dependingonvariousconditions

suchasilluminationlevelorbackgroundre‐

Hectances（Kozaki，1974：KozakictaJ．1991)．

Thus，ifthetransparencyisdeterminedby

therelationsinlightnessinsteadofre8ect‐

ancebetweeneachregion，ｉｔｍａｙｂｅｅｘｐｅｃｔｅｄ

ｔｈａｔｔｈｅｄｅｇｒｅｅｏｆphenomennaltransparency
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TableLReHectancesofeachregioniｎｔｈｅｐａｔ‐

ｔｅｒｎｕｓｅｄｉｎｔｈｉｓｅｘｐｅｒｉｍｅｎｔａｎｄｔｈｅalpha

values（thedegreeoftransparencycalculated

bythereHectanceofeachregio､）proposed

byMetelli．

transparency，andcharacteristicsofstratifi‐
cation．

ＭＥＴＨＯＤ

Twoundergraduatestudentsandoneteach‐

ingstaffwereparticipatedastheobservers

inthisexperiment・Theywereallnaive

forthepurposeofthisstudy．

Ｓｔｉｍｕｌｕｓ ３２１

Bacground（Ａ）
MunseUValue

Reflectance

Region（B）
MunsellValue

ReHectance

Region（P）
MunsellValue

ReHectance

Region（Ｑ）
MunsellValue

Renectance

９．０Ｖ

78.66％

６．５Ｖ

36.2％

５．５Ｖ

25.1％

2.0Ｖ

3.1％

２，０Ｖ

3.1％

２．０Ｖ

3.1％
ＡＰＰＡＲＡＴＵＳ

ＡｓｓｈｏｗｎｉｎＦｉｇ・lthesubjectslookedat

crosspatternscomposedoffourregionson

thestimulusdisplythroughanapertureｏｎａ

ｂｌａｃｋｂｏｘ,２５ｃｍ×３０ｃｍ×100ｃｍ，Thisblack

boxwaspreparedforobservationunderthe

variousstimulusconditionsＴｈｅｓｉｚｅｏｆｔｈｅ

ｂｏｘｗａｓｄｅｃｉｄｅｄａｃｃｏｒdｉｎｇｔｏｔｈｅｓｉｚｅｏｆｔｈｅ

ｓｔｉｍｕlusdisplayandaperture、Ｔｈｅｎｔｈｅ
ｓｔｉｍｕｌｕｓｓｈｏｕｌｄｎｏｔｂｅｏｕｔｏffocuswhen

theobserverwatchthemthroughtheaper‐

ture・Thepatternswerecomposedofach‐

romaticMunsellvaluepapers(JCImattgray
paper，Japan)．Thereflectanceofthefour

regionsforeachofthreepatternsusedin

thisexperimentaregiveninTableLThe
reaectancesforA，Ｐ，ａｎｄＱｒｅｍａｉｎｅｄｕｎ‐

changed・Thestimulusdisplayswereillumi‐
natedbyaxenonslideprojector(Hokushin；

SLP-lOOOS)．ＴｈｅＮＤｎｌｔｅｌ君（Kodak）ｗｅｒｅ

６．０Ｖ

30.5％

６．０Ｖ

30.5％

6.0Ｖ

30.5％

4.0Ｖ

12％

4.0Ｖ

１２％

4.0Ｖ

12％

αＶａｍｅ

(Partial

transparency）

０．８４０５５０．２４

(1.23）（0.81）（0.36）

usedforvaryingtheilluminationleveLwhich

wereplacedinfrontofthｅｌｅｎｓｏｆｔｈｅｐｒｏ‐

jector・Theilluminationlevelwaseither

l306ｌｘ，８１．５ｌｘ，ｏｒ３．４ｌｘ．

ＰＲＯＣＥＤＵＲＥ

Ｔｈｅｏｂｓｅｖｅｒｗａｓｓｉｔｔｉｎｇｏｎａｃｈａｉｒｉｎ
thesmallsemi-darkbooth，Afterthedark

adaptation（approximatelyl5minutes)，the

observerwasaskedtopressoneoｆｔｗｏｓｍａｌｌ

ｂｕｔｔｏｎｓｗｈｉｃｈｗｅｒｅｎｅａｒｔheaperture，de

pendingonwhichrectangleswasseenasa

transparent，Ｉｆｔｈｅｉｍｐｒｅｓｓｉｏｎｏｆｔｈｅｃｏか

figurationwasreversedtheobserverwas

askedpressanotherbutton・Eachstimulus

wasexposedfor30seconds・Aftertheshort

interval(l5seconds,approximately),thesame

patternwasdisplayedinfrｏｎｔｏｆｔｈｅｏｂ‐

server・Ｔｈｅｎｈｅ/shewasaskedtoratethe

degree（Ｏｏｒ９）oftransparencyinbothap

pearanceswhenthegraylayerisperceived

astransparentandtheblacklayerisper-

ceivedastransparent、Eachtaskwasdone

underthreeilluminationlevels・Ｔｈｅob-

serverwasexaminedonthreeseparatedays

foreachilluminationleveLThejudgments

wererepeated6timesforeachpattern．FigureLStimuluspatternusedinthisexperi‐
ment・Capitalletters(Ａ,Ｐ,Ｂ,Ｑ)indicatethe

regions，ａｎｄｓｍａｌｌ］etters（３，ｐ,ｑ，ｂ）indicate

thereHectancesofeachregion．
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Ｔｈｅｒｅｓｕｌｔｓｆｏｒｔｈｅｒａｔｉｏｏｆｔｈｅｖｉｅｗwhich

grayandblackareaswereperceivedasupper

transparentlayerisshowninFigureaThe

ratioispresenｔｅｄａｓａｍｅａｎｏｆｔｈｅｆｉｒｓｔｌ５
ｓｅｃｏｎｄｓａndthelaterl5secondsltisclari‐

fiedthatthedecreaseofratioofgrayarea

correspondedtotheincreaseofillumination

leveLThegraylayertendstobecomeupper

layerunderlowilluminationlevelwhereas

theresultrevealsthattheblacklayertends

tobecomeupperlayerunderhighillumina‐
tionlevel・Theresultconfirmedasimilar

tendencytothoseobtainedbyKozakietα/、

(199113×３analysisofvariance（ＡＮＯＶＡ）
ｓｈｏｗｅｄｔｈａｔｔｈｅｍａｉｎｅｆｆｅｃｔｓｄｕｅｔｏｉllumi‐

nationlevelandbackgroundweresignificant

forthebothlayers．［F(2,27)＝10.02,ｐ＜､OL

fortheblacklayer,Ｆ(92,27)＝0.02,Ｐ＜､01,for

thegraylayerl

Theresultsfortheratingofthedegree

oftransparencyareillustratedinFigure3，

Ｔｈｅｍｅａｎｏｆｄｅgreeoftransparencyis

showedontheordinate，andtheillumination
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39腹 Ｂ1.52ｌｘ １３０６ｌｘ

ｌｌｌｕｍｉｎａｔｉｏｎＬｅｖｅｌ

Ｆｉｇｕｒｅ３・Transparencyiudgmentsasafunctiｏｎ

ｏｆｉｌｌｕｍｉｎａｔｉｏｎｌｅｖｅＬＴｈｅｓｏｌｉｄａnddotted

linesindicatewhentheblackareaandthe

grayareaperceivedabove，respectively．

levelisshowedontheabscissa・Itisclear

thatthedegreeoftransparencyofthegray

layerdecreasedwithincreasingtheillumi‐

nationlevelwhiletheblacklayerincreased
3×３ＡＮＯＶＡｓｈｏｗｅｄｔｈａｔｍａｉｎｅｆｆｅｃｔｓｄｕｅ

ｔotheilluminationlevelandthebackground

weresignificantforbothoｆｔｈｅｌａｙｅｒ

[Ｆ(2,27)－１２．２，ｐ＞０．１，ｆｏｒｇｒａｙｌａｙｅｒａｎｄ

Ｆ(2,27)＝10.1Ｐ＜0.1forblacklayer]．
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Thedataofthisreportprovidedavery

similartendencytotheresultwhichwas

obtainedbyKozakictα/､，（1991)．They

arguedthatthesincetransparencydoesnot

dependonphysicalvariablessuchasreHec‐

tances，anyultimatemodeloftransparency

shouldexclusivelybeexpressedintermsof

lightness・Underthehighilluminationcon‐

dition，blacklayertendstobecometrans‐

parent、Kozaki,sdatasupporttheresult

becauseitshowedthattheblackareachange

theirimpressionofthelightnessunderhigh

3.39ｌｘ81.52は１３０６ＩＸ

ｉＩＩｕｍｉｎａｌｉｏｎｌｅｖｅＩ

Ｆｉｇｕｒｅ２・Ｔｈｅｒａｔｉ(〕ｗｈｅｎｔｈｅｂｌａｃｋａｎｄｔｈｅｇｒａｙ

ａｒｅａａｐｐｅａｒａｓｔｈｅｔｒａｎｓｐａｒｅｎｔｕｐｐｅｒｌａｙｅｒ、

Thesolidanddotted］ｉｎｅｓｉｎｄｉｃａｔｅｔｈｅｒａｔｉｏ

ｗｈｅｎｔｈｅｂｌａｃｋａｎｄｔｈｅｇｒａｙａｒｅａｐｅｒｃｅｉｖｅｄ

ａｓｔｈｅtransparentupperarea，respectively．
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