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(A) : An example of uniformly coloured stereograms: a black object on a white
background. Figures A (i) and A (ii) are for the parallel view method and figures
A(ii) and A(iii) are for the cross-eyed view. No unique depth solution is
theoretically determined in the black object, while a convex or a concave "flat"
surface is perceived by human subjects, as presented in (B). (B): Depth map
obtained from the researchers' model for depth perception.

Binocular vision allows us to gauge depth. For example a dot directly
ahead of the left eye will be at an angle to the right that decreases with
distance. So how, ask Eiichi Mitsukura and Shunji Satoh at the
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University of Electro-Communications in Tokyo, can we estimate the
depth of black or white paper? With no pattern or texture on the paper
there should be no way of determining its contours. They turned to the
computational tools used for filling in blind spots for an answer.

The visual system fills in blind spots much like art restorers touch up
paintings. Extrapolating surrounding areas can be used to fill in missing
areas and algorithms have been devised from this intuitive principle for
filling in missing parts of digital images.

In previous work Satoh expanded on the intuitive descriptions for filling
in gaps in images using mathematical descriptions for images based on
contours and flow lines. Their curvature, bias and divergence can be
used to develop an algorithm for filling in blind spots that is in fact
similar to those that describe physiological processes in the visual system
as developed based on observed neural properties and mechanisms.

In a recent paper Mitsukura and Satoh apply similar mathematical
descriptions used for blind spot image in-filling, to fill in depth details.
Similar to the human visual system, the model successfully distinguishes
folds from curves.
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(C) and (D): another example of stereograms and the resultant depth-maps.

  More information: Satoh S "Computational identity between digital
image inpainting and filling-in process at the blind spot." Neural
Computing and Applications 21, 613-621 (2012) DOI:
10.1007/s00521-011-0646-y 

Mitsukura E & Satoh S "Computational study of depth perception for an
ambiguous image region: How can we estimate the depth of black or
white paper?" M. Lee et al. (Eds.): ICONIP 2013, Part III, LNCS 8228,
pp. 225-232, 2013. (Springer-Verlag, Berlin Heidelberg, 2013)

Provided by University of Electro Communications

Citation: Understanding ambiguities in depth perception (2014, September 25) retrieved 20

3/4

http://dx.doi.org/10.1007/s00521-011-0646-y
http://dx.doi.org/10.1007/s00521-011-0646-y


 

March 2024 from https://medicalxpress.com/news/2014-09-ambiguities-depth-perception.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://medicalxpress.com/news/2014-09-ambiguities-depth-perception.html
http://www.tcpdf.org

