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ABSTRACT

Ammphmwaphdoumtgivemtheliguneﬂconsumyandwcmhﬂm pho
different brightness distribution from the read scene. We modified photographs in their lig]
mukingndukshadowmhﬁghmwdfmmdwhichmdmcuionmpmpcnoijvcf
brightness impression on the photograph as for the real scene. It was found that the photogra
modiﬁedwmhwhhamdexpcﬁmandmomiuwbmdim-mm ert
direction of the wall gave the best match in the overall impression of the brightness dist

1. INTRODUCTION

Whether a foom ‘is illuminated brightly or dimly a white paper in the room Sppears white
independently from the illuminance level. The phenomenon is called the lightness constancy. E
in & room with one level of illuminance the Juminance of a wall changes depending on the di
from the illumination lightmdusmdowsofobjectsmhua.shelfonﬂiem!l.Butwhen»r
mtcrstbemommdlooksnthcwallthebrigimmknpmionofﬂnml!nupperpombnmd
lowerpmionmnnimmoworlmmmowhlnimdthnforﬂnmwwﬁnahelfmm p
s@knmmm'mm&mlphmmof,&eummy.m
been developed many theories to explain the lightness constancy as well as the color constancy and
one of them is the RVSI theory, the recognized visual space of illumination theory, developed by
Ikeda et al., 2. The theory emphasizes the recognition of a space and the adaptation to
Hlumiination filling the space, Mooklai et al. confirmed the theory in the case of the lightness
constancys, When a subject looked at portions above and below of a shelf on the wall in & room |
from outside through a small hole without allowing him a space peeception for the room the |
brightness simply reflected the luminance on the wall. But when he entered the room 1o allow him |
mmmpimwmmmmmnmhmmmmmm.mnm
constancy took place, Bymcmmmmeugmmmammcmpmma}
photograph forwhichwecmnotpmdwupaqe.lfwem:niawiormlogneof-u house by a "j;
photograph that reproduces luminance distribu £ the room correctly the photograph docs not| -
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2. APPARATUS AND EXPERIMENT

Figure | shows rationale to obtain a photograph Pw faithful to the subject’s perception from a real
scene of which luminance Y is avaihb%e.?phdicmsapicnmtophysicnﬂympmdchofﬂuml
meﬂwﬁﬁuﬂwiMlmﬁnw.ofMﬁmmmnﬂwﬂlmwedbyﬂw
clementary color naming method. Then we transfer W to L* by a formula L* = (W +319V14,
which was obtained previouslys and modify Pp to give the L*, which is Pw or a photograph to have
the same whiteness amount as a real scene. Fig. Y

MlAMMnmmaw~wmtmmﬁrhuw.
Anwtpetinmulmommof'tbcsiuof%Ocmdwp. 120 em wide and 200 em high, It was
decorated by some objects to simulate a normal room. On the front
| — wullaskbclfwnsatmhcdwditsdepm-mclungub!eloehh«of

20, 30, and 40 em. The room was illuminated by a white light of
0 ... lhedayﬁgbﬂypcal”lxonﬂmahelﬂ

ooy
wRuy

mcmmwm.%mmwuhmz
s s sho\vthelunﬁnaneeawpoim,onﬂn&mnwdlatdif&wheiﬂu
e shown on the abscissa for the cases of shelf depth 20 em, 30 cm,
i undwwu,remcﬁvely.“vovmicaldonedlimmdimﬂw
% § s widthiof the shelf seen from the subject’s cyes. A thick dotted
M 0w ow o cmdnmﬂnhmmmuwmmmdﬁommcmof
?ﬁ‘p&.“;?u: rrimessmuwred for this rooma), which corresponds to Pw in Fig.
pe Py ~\' - . .

mﬁmm Six photographs of the front scene of the room were prepared

to give different luminance distribution around Bawby using the level tool of Photoshop CS5.1 and
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by trial and error. The results are shown by thick solid lines and we called them the photogr
numbcfl.2...6fromthcbultom.111epict1mnumbet4wnsclose&to?w.
lndwexperimentasubjedwasaskedwsitlnmeroomfacingthe front wall and was pre
sixphotogmphsonebyoncinamﬂomimdodﬂ.ﬂewnaskedmwokatd\cphotom ',
real room freely and compare the brightness distribution along vertical direction of the wall. He W
asked to respond “darker” if the lower part of the shelf s darker in the photograph compared 1o th
real room in the comparison of the distribution, or “brighter” if the part is brighter. He shot
always consider the distribution of the wall brightness along the vertical direction in making
jndse.Theobscrva&ionwasrepeawdfonenthmsforach photograph. Two subjects particips '«w‘%;

¥

3. RESULT AND DISCUSSION

'R:mltsmsbowninl’ig.3forﬂ|esnbjechPdeT.11\eahocisushowsthcph0W imb,
and the ordinate the percentage of “brighter” response. Circles are for 20 cm depth of shelf, squar
for30cm.nndtrimgleaﬁrdOmmeokmemmofdwtwovwbjmfmuchdw!f
showed them in Fig. 4 by using the same symbols for shelf depth as in Fig. 3. The photog
mnnbcrcomspondingtow%ofmwmommmmdomtmuwmumbcm :
nm,urmsoan.mdasrmwmmymnammﬁnmmmwm;mm
by the whiteness measurement.
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Fig. 3 Percentagn of “brighter ™ vesponse for different photographs.
Subjects, CP and KT.

Blgmﬁﬂmtwophohwhs.monﬁnkﬁwmmem:
juminance distribution on the front wall of the experimental room
mmemhumMMmmwﬂumemcm
pueeptionofﬂubrighmdlmMOnasfuthemlmm.Thc
dﬂnp!my-phd»uldmompmwmphmbdwwnw
cmmmtiaoemmowmmmmmorm
m.mml:ofmawmwwppommmmg
of luminance at the shadow
mmmmmmmhwm»wm»mmwww
scene, Fig. 4 Average result from two subj
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Fig. SAWMamlmhthMmM ety and
that reprosenting the perception as for the reat room fright),
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