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Effects of shape and location of a cast shadow on 3D perception

Isao WaranaBe and Liu Ovu
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Two experiments were designed to examine how the shape and the location of an oval shadow attached to a circle affect the 3D
perception. Ten undergraduates rated the circle with the shadow according to the position fitness as its cast shadow, and also 3D
impression under conditions varying in shape (vertical axis) of the shadow and its location against the circle. The shadow was
located downward the circle in Experiment 1, and rightward or lower-rightward in Experiment 2. Experiment 1 showed that the
ratings were high for the thin shadow when it was located apart from the circle and low when overlapped, while the ratings were
low for the thick shadow irrespective of the location. Experiment 2 showed that the ratings changed depending on relation of the
shape and the location, when the shadow was located lower-rightward the circle. The ratings were equally low irrespective of the
shape and the location when the shadow was located rightward the circle. The results were compatible with the hypothesis

“Assumption of light from above.”
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Figure 1 lllustration of stimuli used. A pair of a circle and an oval cast shadow were
used as a stimulus for each trial. Rows: Locations of a cast shadow ; A, B, C,
and D. The shadow was located 4° in visual angle distant from the center of
the circle for A, 1.5° for C, and 1° for D, and located tangent to the circle for
B. Columns : Vertical axes of oval cast shadow ; 0.1, 0.5, 1.0, 1.5, 2.0, and
2.5 in degrees of visual angle (Experiment 1).
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Figure 2 Ratings of position fitness (a) and 3D impression (b) for each condition
of location of shadow as a function of vertical axis (Experiment 1).
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Figure 3 lllustration of stimuli used. A pair of a circle and an oval cast shadow were
used as a stimulus for each trial. Upper nine pairs were prepared for
Rightward direction, while bottom nine pairs, for Lower-rightward direction.
Rows : Locations of a cast shadow ; A, B, C, and D. The sahdow was located
4° in visual angle distant from the center of the circle for A, and 1° for C,
and located tangent to the circle for B. Columns : vertical axes of oval cast
shadow ; 0.1, 1.0, and 2.5 in degrees of visual angle (Experiment 2).
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Figure 4 Ratings of position fitness (a, ¢) and 3D impression (b, d) for each
condition of location of shadow as a function of vertical axis
(Experiment 2). Top is for Rightward direction, while bottom, for Lower-
Rightward direction.
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AR SN2 (LSD=06670, p<.05)c CHEMIZBWVTIZ01" & 1° DMK, 1° L25° D
Xt CHE R AP R SN (LSD=0.8056, p<.05).

2. AMRIBOILEBOFME K50 105 O T8 O ARK O IR O 5EAli il o 4 %
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Figure 4 (b)\ (d) (/R $ o KXY, VAREOFHMEE S (L& O YO FHlifE & FEH ITHBL Tw 2
CEDGH B AL T L TR OB OMY S oFFMiE KW . T2, Aok se
MEIZLDECNPITEAER OGN 505,

LAT&METIE BEONELEMOESPEWICHEELE) 221005, 3. Bl LGT
EIMEOMBEERL L. BENMOEEA01 OFEMTA L BOMESEOFMMEAC &ML D
B WA 1T OEMETCOMBELRMFOFIMEIA L BOFEMEL Y &L, Fll2s5 O&MFTik
FPAAE (R S ALE SR OBV IR SNV E 0350 5 KIC, MBEOFLEET L IEHOE SO
MEER L, AL BOMBESRAETIE, Hi201° & 1° OFMTHLHEERELS. Shs k)
25 ST, COMBELRMATIE, 107 LAZTMBO 2 5o & 0 FFEAT W S & 23555 %

S ONAREROFHIEICE LT, 2 (BEHMo L) x 3 (BEHEoOME) < 3 (EEiioR
X)) O3EROGEGH AT -728 2 A, BENBOFmOERR (F (1, 9) =959, p<.05), FEHE
HORSOERR (F(2,18) =1627, p<.01). BRI E EEHOR S DOLZHENEH (F (2, 18)
=6.82, p<.01). BEllEOME L FEEHMOEIOLAAEN (F (4, 36) =598, p<.01) LU, &
RO, L & EEEORE S OLZEEM (F (4, 36) =713, p<.0l) BZThETRAETH -7,

D WS- Y [ [PF SF S i b SN SIS b I G FRSWAS 51 U2 DT = 307N i

LGEMICBOWTIEDTOMEY) Thotz, 3 (BEHIMOME) x 3 (EEMORE) O 2EKO5
Bt 47 o722 25, BBENBOME (F (2, 18) =045, p>.05). TE#MOEX (F (2, 18)
=173, p>.05) KU\ THOHOKRENEM (F (4, 36) =030, p>.05) OWIFNHHETIE AL -7,

ATFEMBEIZBVTIRUTO@EY) Tholze 3 (BEHMOME) x 3 EEHMORS) @2 EZHD
SRR T/ 2 A, BEMORIOFRE (F (2, 18) =2819, p<.01) KT, RBEZHHONM
B mEORSOLEMEMN (F (4, 36) =672, p<.01) BHETH -7

ERII O RLE O B LR R 2 RS 2O WEI O R S OGNS L I5BUMT iTo 728 25,
01° KO\ 1° OFMIEBWTEMREVPEETH-72 (F (2, 18) =600, p<.01;F (2, 18) =
379, p<.05)o FWTEEHMOMEDKSMTEIC, EEHORE S L TLSDIEIC X 5 TME
AT 77

0.1° FMICBWTAL COFMERHKT, BL COFEMEMNHTHELRAENR LN (LSD=0.9228,
p<.05)o 1° FMHICBWTIZAL COEMHFMBEIRY, BE COFMAXMTHERENRL LN (LSD
=0.6991, p<.05),

RICHEE RO K S QLR R 2 RS 72O BRI OB O K G0 L 0ot fro7c e &
Ay AL BRON C ODWTNOEMFIIBWTHENENFEIRVAERETH- 72 (F (2, 18) =1447,
p<.01;F (2, 18) =750, p<.01;F (2, 18) =20.84, p<.01)o #H\» CEHHBDOIMEDKFMT
Lz, MEEMOR ST L TLSDE:C X B TMREZET- 720

AZMIZBVTIZ0L L25° OFEMAXKO, 1° L25 OFMHMETHERESR SN (LSD
=0.6285, p<.05)0 BEMIZBWTIF01" £25° OFMNKY, 1° 25 OF5M0ETHE RS
BR SNz (LSD=07142, p<.05). CHRMHFIIBVTIZ0L" & 1° OFEMRR, 1° £25 0%
Tt CHE R AN R SN (LSD=0.7992, p<.05),
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