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Effects of Learning under the Biased Depth Cue Circumstances on the Integration
Process of Binocular Disparity and Perspective for the Perception of Surface Slant

Yuichi SAKANO*** Hirohiko KANEKO* and Kazumichi MATSUMIYA****

* Imaging Science and Engineering Laboratory, Tokyo Institute of Technology, 4259-R2-60
Nagatsuta, Midori-ku, Yokohama 226-8503
** Present address: Dept. of Computer Science and Engineering, York University, 4700 Keele St.,
Toronto, Ontario M3]J 1P3, Canada
##* Present address: ATR Human Information Science Laboratories, 2-2-2 Hikaridai, Seika-cho,
Soraku-gun, Kyoto 619-0288

The human visual system is assumed to integrate different cues for depth perception. Although the
weighted linear combination rule can account for many properties of the cue integration process,
how the weight of each cue is determined is not clearly known yet. We measured the relative
weights of perspective (density gradient and trapezoidal distortion of outline) and disparity for
perceiving slant of a random-dot pattern before and after the learning phase in which one of the
cues was effective. The results showed that the weight of perspective increased gradually in 7
days of perspective learning period while it tended to decrease after each perspective learning
phase in each day. These results suggest that the depth cue weight is affected positively by the
dominant use of the cue in the long term, and could imply that the weight is affected temporarily
and negatively by that in the short term.

Key words: depth cue integration, binocular disparity, perspective, slant perception, perceptual
learning
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Percept

Fig.1 Conceptual representation of the stimulus viewed
from the top. The difference of the slant specified by
disparity and that specified by perspective was always 30
deg. By using the staircase method, we determined the
combination of the slants specified by the two cues which
caused the percept of fronto-parallel plane.
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(b)
Right eye's image

Left eye's image

Fig.2 (a) An example of a pair of random-dot stereo-
grams used to measure the weights of the depth cues. In
this example, the slants specified by disparity and perspec-
tive are —15 deg and 15 deg, respectively (slant is positive
when left side is in front). (b) An example of a stimulus
used to measure the magnitude of the subjective size
distortion produced by disparity. In this example, the
slants specified by disparity and perspective are —30 deg
and 0 deg, respectively.
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Fig.3 The magnitude of the subjective size distortion
produced by disparity in Experiment 1. The slant specified
by the subjective perspective plotted as a function of slant
specified by disparity.
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Left eye's image Right eye's image

Fig.5 An example of a stimulus used in the disparity
learning in Experiment 2.
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Fig. 6 An example of a stimulus used in the perspective
learning in Experiment 2.
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Fig. 7 Results of Experiment 2. The weights of disparity
and perspective for each subject before and after the
disparity and perspective learnings.
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Fig.9 Changes in the weight of disparity in the whole
learning period. The abscissa indicates the difference
between the weights of disparity measured in the first and
second days and the 6th and 7th days (Day 6, 7—Day 1, 2).
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o MIRRZEDEABH THEINT 2 EA 4 5 iz (Fig
7, Fig.9). —F, £¥EF 7+ —AOHEM L EZ LIS
&, EITEERTE CEIHEE 3 & 2 A B w» Rk
BIROEAPBD L, MRGHETEE IS 1 4 CHiR
HEDEAOFEARA S, D 14 TIIHIREZED
BEAWEINL (Fig. 7, Fig.8).
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Fig. 10 The relation between the weight of disparity and
‘@’ (—Spp/Sp) measured before any learnings for each
subject.
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FRHAS TR, B2, H5FEHNDLD OEALHHEN
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1 fd

Fig. 10 12, WRREDEA & o (FERLELEER
DIRITIEE (Spp) EMIRAENRTEE (S5) & DM
RE) L OBMRERT. BTz Th, SHERE
B W TRYICITb N FE OERNCHE & L7z iRtz
DEHE a DIETH 2., &7 0y bEEEHREOER
Thd., ZOFERELY, MECREOHEERH 2 Z L5
7% (r=0.807, p<0.05). ZOFEEIZ, KEBRIZBT
ZHERE 1 DB % EL 11 LOWERE % 7z BT
DFER E—F T2 (r=0.617, p<0.05. 727°L, FfTHt
RTIIZDOFERITTREN T W),
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