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The effect of location of a shading on recognition of
3-D letters with a subjective outline.

Isao WaTaNaBE and Toru HAGIMURA

2g

Seventeen students were required to perform visual search task to examine how shading
affected letter recognition. The stimulus display consisted of eight letters with a subjective
outline arranged equidistantly in an imaginary circle. The letters were M, O, or R with
shading in the positions of BOTTOM, LLEFT (lower left), LEFT, ULEFT (upper left),
TOP, URIGHT (upper right), RIGHT, and LRIGHT (lower right). The RT was measured
for determining whether or not a stimulus display contained a target letter with shading in
a different position from the distractor letters. The RT for M and O was shortest when
distradctors were shaded in LRIGHT or ULEFT position for the target condition and when
all the letters were shaded in LRIGHT or ULEFT position. The RT for R was shortest
when all the letters were shaded in LRIGHT, BOTTOM, or LLEFT positions. The results
indicated that a shading in LRIGHT position help the letter to be recognized.
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Figure 1 MHlustration of subjective 3-D letters (M, O, and R) with shading in either
of BOTTOM, LLEFT (lower left), LEFT, ULEFT (upper left), TOP,
URIGHT (upper right), RIGHT, and LRIGHT (lower right).
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Figure 2 Example of the stimuli used in Experiment: those of WITH TARGET (a)
and WITHOUT TARGET (b). (a) A target letter (in upper left) has
shading in LRIHGT (lower right) position while each of other letters has
shading in ULEFT (upper left) position. (b) Each letter has shading in
ULEFT position.
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Figure 3 Reaction time for each condition of letter: M, O, and R as a function of
location of shading: BOTTOM, LLEFT, LEFT, ULEFT, TOP, URIGHT,
RIGHT, and LRIGHT. (WITH TARGET)
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Figure 4 Reaction time for each condition of letter: M, O, and R as a function of
location of shading: BOTTOM, LLEFT, LEFT, ULEFT, UP, URIGHT,
RIGHT, and LRIGHT. (WITHOUT TARGET)

B L OFH o SUSKEIENAE ) SECETRISHRSRENZ L
2T, LLERLBHERVB O, XFOHBEI L oBEONBOES
T BT B 172 DERE O RSB O EHE % Figure 41387 3. B
ORBIZEB2BOUEBELEILICAS L. XF0II2WTIRENE Y &ML
R, EELETO 2 00MBRAICZBVTE HICSHBIREL Y,
DM BEUEOHICKEVWREBEVAR ARV, XFMIZO2WTIE, ELE
ETO 2 20MBLEAICEWTHICRISRMARAL 22 v ) KTHENFA
DEMLIZIZFEL L D B/87 =V E2RTH, ETHREORISHEHEAGERE
XERICOWVWTIRT. EFTRUATO 3 2OMELRAICB VW TRIGKH A4
{V EEEED 2 EMFIZBWTERY,

KRICKFIZE DB EZUBOLUTLICRE L, TLETO 22OME



50 WY - HKH

£MHIZBVTIE. R, M, ODOBTRIEHMAEWZ L9 Hh 5. K. AL,
HDIEFEBVTIRODHEHHBMAMER L VEL, b 2 XFOHT
AR SRRV, EERHICBWTR, 0. MOMTRISHMASE, E
ZHIBVTIR, MEBORISHRA0OLREDEL, ThH 2XFOHT
KE&EBUMPR OGNV, ATOMEBRAIZBVWTIIM, R, ODHTRE
R A4

FOSHMICM LT, 3 (XF) x 8 (BEOE) o 2 EROFHI T %
fTolkbl s, XF (F (2, 32) = 4384, p < .01), BEOMNE (F (7, 112)
= 20.76, p < .01) OEHRRUINSOLEMR (F (14, 224) = 9.20, p
< .01 ICHMLTHELREMR OGN

KEERAPRON/-OT, XFOEFEMGTEICBREOMEICHLTIERN
DB L LSDEIZ X A THREET- 20

TFEMICBW T, BREOMEBEICHL THEELRENRON (F (7, 112)
= 2538, p < .01) BTIToZLSDREDER., ELL T, ELLET.
Erik, Bk, EEEEL ELLEDOERGEMNHE. ETFETF. AT
EET. BTEE, ATFeh HTFEEELE ATEEDERUNERY. £
TEEETERGE ETLEREDORGMICBVTHELRENRON/-(LSD
= 268.84, p < .01),

XFOKBVTIE, BREONBEICHMLTEELREXRSRS (F (7, 112)
= 1026, p < .01) BN TIT->2LSDREDIRE, ELLT. ELLET.
EriE. ELi b EEEBE ELLEOERGEHMERY. ETF LT,
BTEET. AFLE, ATELE ATEHLE BTLHOERGNEICE
WTHELRENR SN (LSD = 37053, p < .01),

XFRICBVTR, BEOMEICHMLTEELZEXRLN: (F (7, 112)
=948, p < 01)o HMNTITH>ALSDREDKER., TLELE, TLE T&
BOEGEMM,. ETLEL, ETLLOLGMNE,. LA, LEFE, L
ABTORGHMRY, ETLE. ETLEL BTFTLAELE ATFTLHAOEH
HRICBVTEELEMNR 6N (LSD = 324.03, p < 01)o

REERANRONA DT, MEOSEATEIIXFRICHL T 1 EROSHK
AHLLSDEEIZ X A THREZ1T- 720



EBRRBE O VA EORAMRIZTREN L E AR 51

TERECBOTIE, XFRICHWLTHELENSROAA (F (2, 32) = 3955,
p < .0l MNTITo7LSDREPHER, TRTOXFEDOLEEMNBIIBNT
ARLEMNRONS (LSD = 271.34, p < .01),

ET&RBEICBVTIR, XFICBLTHELESROAS (F (2, 32) =
17.12, p < .01)c FEVTIT > ZLSDREDH R, TRTOXFD LA
BWIAELENRONI: (LSD = 29098, p < .05),

E&EFIBOTE, XFICHALTARLENRONL (F (2, 32) = 14.73,
p < 0o MNTITo LSDMEDHR, MEODERMAMNE KT, OLRD
FUSHICBNTHEELRESRON: (LSD = 266.24, p < .01),

ErFBCBVTR, XFICBALTHELZEXRON: (F (2, 32) =
22.23, p < 01)o BEVTITH ZLSDEDHK R, TRTOXFOLEHE M
BWTHELENRR LN (LSD = 371.87, p < .01),

ERHFICBVTIE, XFRICHLTHELENR ORI (F (2, 32) = 14.26,
p < .01)e MNTIToLSDREDHER. MEODEHMHRY, MERD
FENEICBWTHELRZSR O/ (LSD = 33594, p < 01).

BERAICBVTHEH, XFEBLTHELENROAL (F (2, 32) =
13.27, p < .01)o B TITH 7-LSDREDKFE. ML ODERGHERT, O
ERDEHBFMISBTHELEMR OGN (LSD = 37233, p < .01),

AEREFCBVTIE, XFICELTEERLENR OGN (F (2, 32) = 6.76,
p < .01)o MNTIT>LLSDREDFER, MEODEHMHRY, OLRD
FUEMSBCBCTHELENRON: (LSD = 519.66, p < .01),

AT&#CBVTIR, XFICHALTHEELEMRRONL (F (2, 32) =
17.95, p < .01)o BV TAT o ZZLSDREDHER, TXTOXFOFAHIC
BWIHEREMNRONA (LSD = 240.13, p < .05)0

£ B
FHRTIR, 1 2L ML BEZHABT LD LENESL» L) P ERD
HHENRRBE L BV TEBNIATFIH T BB RS ¢,
T ORSHHE 2 HE Lo
HERRREIIBIT 5 UERBIIOVWTRO L HIZELOLA TV S, BER



52 M) - A

FIENA O RIS BVT, WRENARME 1 >FOMICHAL, B2 5
PMEREKRE, [BUAY) ORIBETH2IENTEZOIIHL, HBHE

LEATIE, IXRTOFHEWELKRDZET [BENEL] OREE2T5Z
ENTELRG, JO7:®, BNE Y RHUOUSHHNIIEMEL 24 L hEL
hrlashd, KHROKEEDL TORCEZHBIL. 204, BRHGORE
BEIIUTOL P LRE - TV,

BIA )R BVLTREOMEBORIILTEOMBIC L > TRES Ty
2o MEOD 2 XFREDWTRRBILEI RN =R L. THbB, K
LEETD 2 00MBEHFICBVTHICKICHRBIAREE 20, BofES
FoMIZKEVRBEBVHEROAZV, XFRIZPVWTRELEEDEGFICS
WTRIRRlI AR L 2D, o BREOWTRELBVARLNEL -
A

ENE LA BOTHLREOMBOBREILFORBIZL - TRE2-T
Wiz, T3, BEOMHBILLIABWAELTEILILRS L, XFOIZO2nT
TEERA D S LRI, ELELTO 2 000 ICBWTHRICRISH
HMIAEEL %Y. MOLEEBOMICKEVERVWHERLAL VW, TFEMIS
20T, EREELTO 2 oOMEEHFICB VTS A RN 25
EV ) HTRMNA Y RE L RIROELNY — 2 2RTA. ETRGORIGH
MARFICE VY LFRIZPVTIRT, ETRUGETD 3 oOMBELRHIZB
TRISHMA ML, ELE Lo 2 &tV TEL o7,

DEDEHIZ, MEOD 2 LFIZDOWTIE, ENOFEWELICHLLTE
EEETOMNBRACBCTRIBRMAENC & XFRIZOVTIE. D
ELOFF BV THBVYIPS D TREVAENE D OLMGIIBVWTRE
T, TR, BTOMEBLRMHICBVTOARSEERAE W EX89do 1,
CITC, BMAYEFIRRIN RO TFERET I LERD L7012,
RRENLXFORBBEOMEE L VHIIRTINELEZ LI LHATE
B0 LIHoT, AMADHRIL, BELZEGTICRET 258123 XFkE
LTXFORUFBROBES TH-7oZ EERT,

EFRFERIC LB L. BEOFOARNRIRRENSL L EZ20BELIS
HROMINEMET 288, RABBEELEY NS RFELZ—2THD, L



EWNRIBE 150 LT ORI KT TIBOMBROHR 53
20 EHMCHBLDEMET B0, THIZBEOF VA HRITICRL
5t #% A (Ramachandran, 1988, 1990)c Sun and Perona (1998) XNy
BHEREE T, BEFHTTRESATIZBE D 2HEIMCRARS
BEREE, EHRRERALBE L. H LD (2005) X, ThEToR
Wrs7F—2arTle{MBSI 77— a o2 -AEREEN
WTHEER, T ORIT S 2 WERE RO, BEIHTTIL CETICRED
HOIPBITHITEDNRAIKEL B LEPSMC L. EBRNBRT
R E I AR TH, ATICBEZ TSI XFORMARST
HHERER . INLOHRI ETRBHHE L ST ISIET 2 LEXDHS
EERT,

XFOBMBIL > TRIEOMBOMENRE L > T Thbb, RKIGK
BMoORBEL L BELEETO 2 2OMBLEMICE VTR, MOKISKZ
UPXOLREDVELLZDIIH L. MOMBLEMICBV TIRIMORIEREZ
WAL FEE Wbl bided ol o ELOFBERT
RTOMNBEEAICBCTODORKISRKEIIMN® 2 LFICHRTEILRP - 72,

AT, HHT A5 LFEOHE L, HROAD LRI LFOREKL LT
M%. HBROAPSEALATONARELTOZ, FLTHBREMBESL X
FOREELE L TROMBICREL . ROXFIEBVWTIIBEO M BEOR)E
KHELT, o2 XFehh ) REeZERSHBLNLH, ThiEMEORE
ENBXFETHHOIIH L. REGVPIENHTHAILICLBILIERS
na, ko (2000) 3. XFOFRBENED 5V IEFBHMESOXFOREED
VEDHRABSICHEBRTHERB L ANEDHERDL, LFOMEDHE
PRFEORHABEONBEOMEOMEE 225 LAWREEERET 2, L
LhoT, SHRHUBUCHHT A XFOMBEHL LAERETHIZLICLY
XFOthE L BEOMEOMEOMBEII >V TEIRETILEXH S,

51 B x #
o - MAMER - B0 K 2000 BEREOHFEICL 5 LBNERCEOMNE HACEFRE

64lm KR FEBme P 512
SE LGS B0 T 2005 MATEAMEICRIZTREOANSS 4 FoBoBE LEERR, 76,



54 WU - A

51-56.
Aow Yy GO BOMK (EW) 1985 HEOXE Fiayn AR ¥4 3 A3 (Kanisza,

G. 1979 Organization in vision: Essays on Gestalt Perception. New York: Praeger.)
Ramachandran, V. S. 1988 Perceiving shape from shading. Nature, 331, 163-166.
Ramachandran, V. S. 1990 Perceiving shape from shading. In 1. Rock (Ed.), The perceptual

world. New York: W.H. Frecman and Company. Pp.127-138.
Sun, J., & Perona, P. 1998 Where is the sun? Nature Neuroscience, 1, 183-184.



