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AL THEE R IZ I 2 22 M E O RG#k & BiGFat BORF S ICET 598 L, 26 FLVMERIND.

F1E [Fil T, U082 MEONRZME LAIEO B ZIR~2%. £3, HEMROZDIZHG b5 T
R DOKHRORE L TN O OHEEICET 2 EZ RS, LT, BEOHEI VAL REB XA AZHMEICL, K
WFFED B % R~ % . BARIIICIE, BLEF IS E F a0 2 P BRINEEE 0 43 A R0 22 R 1 O RBARIC K 2B~ DB A B &2 L,
B EPE D 7= & DB AE WAL BB IE D T2 T 5 2 L 2RI BN E 5.

%2 HAREBIZI T 2P EMRE ) TiX, XIGJEMHEOEE A & Z2FEEIC X 2 BT ~O BT OV T EBRIITHT L
7=, W OB OS5 2 — B T2E F, EENAOREOES W EBEMICEILSESZ LT, fRRCBT 55
WAEL D R ARV D38 % Ayl L, BIERRICB T 2 TN EN OB E I~ ERCIE, BIEMEZHET 5 MR
LA, BA, B, BZOWTROAOBAKEGEZR L. 2 LT, TOHKETEE D 7RI TR LTE
NENERHMETERESE, YV 515 ) v VOB EERAE A2 LS D 2 LRV, ZHMBIRORMOEE N EEIELT.
BRI, BRI R UCHTE Lo BB &, LRESTNR OSERE A 35 2 LI K VIR Uiz, ORES, DB R0
—ETH-ThH, ZEHBRECHEMEEORFOBE L HEMENZEL L. ZoRIT, BREBRO XS 28MR R
VT 2 B B RV B O BEROBERE 2 B HAHZ IR E 2 DI TiE e <, SRROBKLEOEELZ T CNDL I EE2RLTEY, i
FIREINTWEZ L OPEMR OO DET L TIEFHPITE 2.

95 3T [JEPHOMEE /A L DB MR ~ORE) CiX, ShGE OB 54712 K 2 B EE A~ DB DV CREBRINIC K
Uiz, BRMICIE, YR 2 — IR o 2 MEREG 2 IV, BT OME S OEKERZEEZ LS E LT, PRICERIND
TR 2 AR H L AL RS 2 HE Lz, ZOfEE, BBROFEEIEE R U Cho T, JHMHOME OEMERAEI KT 5
L, R OMBIAE SRS D LR SN o7, T L OB, TRl oo sEEE A E D S O SEEEE LV b
BOBAICR LN, £, MEOEMERENE KT S LIBENRHEREAKRE 2D, ZOBRORHENZBILRITE Y hEL 2
DT ERM LMot —), EREOK A RGBT D RE L BEBREHEOSI 21TV, & 25FTORE &2 oEH ok
FEEERZORMICIEOHEN S5 Z L 2SN Lz, T ORI, FBRIC X0 ST - 72 8 B o B A e iR 22 & B
AR L OMEALES DBERRAS, BARBREEIC I T DI /A & BRE O BIRICKHIS LT\ D 2 & &R

FAE TEEOZEMES L FEMR] Tk, SHGEEOERMEIC L 2B ENR~DOEEL ERIOICHF Uiz, BRI,
TUELRY NAT LA T T 85 ANWDZ L THITROWEEREE FWE — IR oo E F, KR 0O IO 22 D 2 % il {6
L, FIEMRA~ORBEZRE LTz, O/, EHEME» OHEN SN D R OREOEW A EMR ~EET 5 2 EAH LI
Teolo. T, FRBRICBT2IFIEREMOMELEMORE IOWEEITY, ZNUOOMICEQOHBERS S Z & 2857
L7, T D OFERIT, FERTR S ZCRIME & B EME ORIR, HRBEIZH T 5 BE & 2SO BIRICHIE L TWn
5 L ERT

FHE RAEBR) TlF, F2ENLFEABREITCOERNOBONLEREE LY, TNOOMAESE T, BEOMEER
FHE & SRR IS S W EMR O OB IEROEERRICET A ET LV ERE L. ZTOETIATIE, BERBRNOES
NIt B0 JE PH O FEEE RS R H B K OVZE IS & I O BIFRICIEES W T, SR OMBMERIE Sh, WIS, TOMRHA LSO
ENSHEMRMRESND ET5. £ LT, A, HELNZHEMRICE T 5 22MiEE0RS & BESHEO 512
LR AT —RIIEET 5B L LTV, A% OMBEIZ OV TR~z

W6 Tkl T, AR THLNKRREELE LDk,

AT, DHEERR TR & o CE B O 2 RIHEE OB & MG B MRICE 2 2 EBEELNICL, TOMERIC
FESWTHIEREDOUHEBROET N EZRE L. 2SO LIE, AR OB EmEEOfEICZ LSSV o PR EHC R
WCHITRTRENZ TR T O TH S, 4%, FEREEOZMMOAM L BIAORIEEITY, BRI HKR S — 2 0%EMEE O E &L
L, WAL OXNEBEGREALICT LI ENEEND.
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In the first experiment, this study investigated the effects of surrounding luminance distribution and
spatial layout of an object on the lightness of that by varying the degree of scene recognition with keeping
the luminance and distance from the center of each pixel unchanged. Results showed that perceived lightness
was influenced by the degree of the recognized image contents even though the luminance distribution of
the image was the same. In addition, results showed that the standard deviation of luminance in adjacent
area affected the luminance perception

In the second experiment, this study examined whether the standard deviation (SD) of luminance distribution
serves as information of illumination. The lightness of a patch presented in the center of a scrambled-dot
pattern were measured while manipulating the SD of the luminance distribution. Pupil diameter also
measured while viewing a similar stimulus. Results showed that lightness and pupil diameter decreased
as the SD of the surround stimulus increased. Furthermore, results of field measurements revealed a
correlation between the SD of luminance distribution and illuminance in natural scenes. These results
indicated that the visual system refers to the SD of the luminance distribution in the visual stimulus
to estimate the scene illumination

In the second experiment, this study investigated the influence on lightness perception from spatial layout
surroundings given no luminance information. The stimulus consisted of random dots having binocular
disparity, representing a 3D layout based on scanned data of a distance distribution. Results showed that
the responded luminance was greater when the test patch was presented in the spatial layout of the indoor
scene than when presented in that of the outdoor scene. These results suggest that the visual system can
infer the illumination of a scene from a spatial layout given no information of luminance for lightness
perception.

In conclusion, human visual system estimates the lightness of an object from the relation between

illumination and luminance distribution/spatial layout in our visual experience.
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