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The effects of the facial texture, stimulus orientation and light direction on the hollow-face illusion

Hiroshi Yoshida

In the present study, the strength of hollow-face illusion was measured using
psychophysical method (computer controlled double-staircase). Stimuli were three-
dimensional stereo images of laser scanned female face, rendered varying facial texture
(positive, negative or no texture), stimulus orientation (upright or inverted), and light
direction (top- or bottom-lit). Three-factorial experimental design investigated how these
factors affect the illusion. The results showed the significant main effects of all factors.
Hollow-face illusion was stronger for the stimulus with positive texture than with the
negative or no texture. Upright face showed stronger illusion than inverted. Light from
bottom increased illusion as compared with the light from top. First order interactions
showed that the effect of texture was significant only for the upright face, and that the
effect of light direction reversed if the stimulus orientation was inverted. In addition,
second order interaction showed that the light direction had no effect for inverted negative
face. These interaction patterns were complex, but were explained simply in terms of the
tendency that the more face like pattern causes the more hollow-face illusion.

Key words: hollow-face illusion, face perception, three-dimensional shape perception
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DOWATEMEOR A E L RIZT I EROLNT
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B. Hollow-Face

A. Normal Face

Figure 1. Hollow-face illusion.
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Figure 2. Shape perception from shading.
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A. 3D Face B. 2D Image

Figure 3. Three- and two-dimensional data
used to create the stimulus
images.

B. Bottom-Lit Hollow-Face Images

Figure 4. Monocular images of stimuli
used in the experiment.
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Figure 5. The effect of facial texture.
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Figure 6. The effect of stimulus orientation.
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Figure 7. The effect of light direction.
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Figure 8.The interaction between facial
texture and stimulus orientation.
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Figure 9. The interaction between stimulus
orientation and light direction.
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Figure 10. The interaction between facial
texture, stimulus orientation
and light direction.
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LAHDHDIERE MBS BB, S L Y Ak
AR DEHRE, 72, v VIEBE D b KM E
HHRHLTHNTWDE I EEZREL TV, S0tz
X, B OBR A T OBEBERISN LTIE, Bk 7
SALNF TR L W EEZOND, AIFTEICE
WL, FABEVERENLD, AFDOTF 7 AF XN
Wi &N 728 T, hollow-face $ 1 D §5 B EE 2314 L
720 IO OFERIL, hollow-face #5871, A
U7z &9 k% & OEHOWEHLI A F = X L8
HLTwauiEkZRELTWw5,

FEEFEREDP I, BT 2 AF v LEBERTNORH
EH b R &7z, Figure 8% & 5% &, hollow-face 4
WOREIE, RYT4TOT 7 AF v 5SS N8
EVACERENTE SIS FFCREL LD X)) TH S,
BN RIR & R RO, W b R ST 4+ — < v
A&RAETZH, ZNOIIMT LR RE2RHD, Ho
TEHB O R 2 2 MEHICHET L EvwbRTWS
(Bruce & Langton, 1994), * 7=, i H (2003) 1%,
O 2O0MEDS, HICEHEMMT 2 L) X0 ELG
7 OB BWTH FREEEEZ b2 L2 LM
L, FIEDSEED &) 2% 58T 2 WO MBI E
BIHLEMLT0D, SOOI EHND, KBIFEDOK
BiX, LVES L RADIEN -RY T 4 7OMRIC
BWT, BRSNHEATEL Y "EHE LT mxh
7 ERERTLEEZLND, 2F D, hollow-face
SEELIE, BARESNIREE Ny — U EHE LTIEEE L
HRENKEFIUE, TOHMED KE L HEM
Zha LMD,

SRR ORI FICOWTI, &fkE LT, FHBHEIC
BWTEHHEL Y SEBLEAKE 2D &) i
ZRLTW (Figure 7)o Z Of5H1%, Hill & Bruce
(1993) Ao 7=b o L2k e s LTid—8F
bo LLADS, Hio0mfges 1384y, AiFED
MR, SCHALE ORI, B ERIFIANAKS LT
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THH

HEOMEEEZDL VI LD TH -7 (Figure 9)o
EVERENHTIE, GRS THICH 2058w
WREDo72h, BINERSNIETIE, SGEA L
CH DB EPREL o7z,

A IR D OWEHETOH N F VW E 2 FRT S
7o\, — AL E A F5ARE T B EIDH %o
ZDIRED T TIE, hollow-face ® & 9 7 M4k 0 £ i
BT ORAT 5L, MROERE LA SIRIL
L EDRZEFELLARD, MRICAR IR T %2
(Figure 2)o L7225 T, TJHIGIRIZB W T hollow-
face $EHLREEASH R 3 2 ML, B/ S Y — VICS T,
HVFWRBEEY — Vs 3T T B
W= MICAL MBI TH B L b b, ZhIZ
LT, REFEICBWT, SGHEMEOR R EHON X
WAHRAF LT b Lz 2 &d, Feads, BN — st
LT, ©FLd EHNBEOREZHNTHWRNWT L%
RRTBHDTH o7z, BONTKRDS, Frhht
RERECIE R L, HPLOBEERO LT, SERALE O
WEEIT> T EHMENL, TR, RO R
&, AD, BN —ITH LT BEEICB S
FAOGEMEEZHEE L TWD EIRET 5 LD
o F/2, MFEMBEBORRE, 727 AF ¥R LESER
RIT 4T T 7 AF ¥ EMOBIH LTiE, EThK
FOREZR L0 L, HE LTREIIZC W
AT AT T AT ¥ EMOETE, ToEnIEHS
2 CThA»-o7 (Figure 10). 2O Z &b, SBEMED
HEAEDS, BH/NY — VI R B E L B L 72 H O
ThHhoHIEERBRLTN5D,

Ramachandran & (Kleffiner & Ramachandran, 1992;
Ramachandran, 1988a, 1988b) 1%, V&R E LTl
TEINDBEE Y — 2 h, ERITECPAEWE LR
8 B HVIIINERN R R Yy TT 7 b OHMENTFH
WY ELTHRETAZ L, BIUZEO L GEOE
DRI ZHAE L TRESNDREDP S, BEghd
Wb 2 03 5080, SRS O o8\
HAHERBL TS, 72& 21F, Figure 21Z/R L7228
F— BT, FA&lE, MEMONRY - EZRE
NOEDDOFLFEYELTHETLIENTES, F
72, MENE S CE ST 5 & BT EPRET 572
FT%L, MEVTREE, BSEESHELET TS
KR EICE > THRITXZORRE BT 5 T LAt
T& %,

AWFFE T, B S Y — RS 2GR E OHEE DS,
BHOM E IR L TR SN D &) R E2 G775,
ZDZ LiE, BEORHILADS, gy — 12853
KILIRD A &5, BURBAE ORI RS D ALAL
LB LML EERIEL TV,

Bl

BRI, RUIEOKRIE, SGHRMEOR RO R
TRJTIE &ML < & v Hill & Bruce (1993) @
WA L IE R > Tz, o, FEWHO 7T A
F v 7 Tl S 7z hollow-face % I\ C, BhN#E H%iE
HEORPCHEL T E, COERECTMIRIZH Z G
DB E )RR @ L CERE R ME L7, 20
I PEFEER L o720, BMFICE > T, H
B HMERAT LI LM TH 72 E2 5
Nb, 72, S OEBRTIIHEBIZB VT AR
ENMEETH 722 D, BN, WHRHERIER
IEDFRNY 7217 TR L, HEH»T I LI2L5ED)
BEOFH5 0 R, FHFREE (H 2 Vi3 0RFHPH)
DEFLELRFN,Y BFHTRETH -2 EZ LN
bo FIITKR LT, RIFZETIE, ZHEREEREEZHW,
BATT L ICR L o 7252 R T 5 2 212X ) RYIE)
REPERT 2 ERRHC, MIZRZ 20N 508
V) 2HETOBMERNEZAT) 2 & T, RO AFE
RIS 2 ZINE O MR T AME 2> 2 VIR T T
SEHRIE 2 e L ze EBIC, N=F ¥ VY TYT 4
iz s34 2 L0k, BMHEICT 255847
EF0D0H L, WMIRHAED A Z BMIZHET S 2
L TE

INHDEWHS, Hill 50FEBRTIE, IR
S N T TR N O 22 R TS HAOGIRAL O 8 55125
BL-eEz2zoN5, ZhucxtL, AW, LR
BIZoWToliiz X 0l L7 T e oz
AT o720, R ETORWDEH 72 EZ BND,
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