EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

Colourfulness of colour images of natural scenes:
Multidimensional scaling

Citation for published version (APA):
Fedorovskaya, E. A., Ridder, de, H., & Blommaert, F. J. J. (1994). Colourfulness of colour images of natural
scenes: Multidimensional scaling. Perception, 23(Suppl.), 90-.

Document status and date:
Published: 01/01/1994

Document Version:
Publisher's PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 04. Oct. 2023


https://research.tue.nl/en/publications/15736735-d361-4801-83e4-b3bab2c3e0eb

90 Posters: second session; Colour perception

surface, even though the spectra of both illuminants are unknown. As follows from the work of
Maloney and Wandell, 1986 Journal of the Optical Society of America A 3 29-33) we show that,
if illuminants and reflectances are described well by two-dimensional and three-dimensional
linear models, it is possible to solve for colour constancy at a shadow edge. If the linear model
only approximates real cone responses then the attainable colour constancy is dependent on the
magnitude of the chromaticity shift between directly illuminated and shadowed cone response
vectors—the greater the chromaticity shift the better the colour constancy. Although there are
other theories of colour constancy in which multiple illuminants are assumed, ours is unique in
that it works with a single reflectance (the most plausible circumstance), as opposed to two
(Tsukada and Ohta, 1990, in Proceedings of the Third International Conference on Computer
Vision, IEEE Computer Society) or three (D’Zmura and Iverson, 1993 Journal of the Optical
Society of America A 10 2148-2165) reflectances. We carried out simulation experiments to
evaluate our method. In line with our theoretical arguments, the degree of colour constancy
attained is directly linked to the chromaticity shift between direct and shadow illuminants.
Good colour constancy is possible with fairly small colour shifts.

¢  The interaction of colour and motion in figure - ground segregation
P Meoller, D I Bramwell, A C Hurlbert (Physiological Sciences, Medical School,
University of Newcastle upon Tyne, Newcastle upon Tyne NE2 4HH, UK)

We studied how motion and colour interact in figure-ground segregation by determining
whether noise in one cue interferes with the segmentation signal carried by the other (cue inter-
ference) and whether segmentation is enhanced when the two cues concur (cue concurrence).
Observers viewed an array 6.5 deg square of 1000 randomly positioned dots in which the target
was a vertical band of dots appearing to the left or right of midline and distinguished from the
background dots by a different distribution either of speeds, of colours, or of both. The
stimulus design ensures that the task cannot be performed by local-motion or colour-contrast
detection. The stimulus was displayed for 100 ms, and was followed after 150 ms by a 1 s mask
of moving dots with random speeds and colours. In the motion-isolation case, target and
background dots had the same uniform colour, with nonzero luminance contrast. The speed
distributions of the background, and target dots were each Gaussian, with different means and
standard deviations. Thresholds for correctly locating the target were measured as a function of
the difference in target and background distributions. In the colour-isolation case, the target
and background dots were held static, while their chromaticities were drawn from different
Gaussian distributions. Thresholds were similarly determined as a function of the colour-
segmentation signal. In the cue-interference case, motion noise was added to the colour signal
(or vice versa) by assigning target and background dots speeds (or colours) drawn from the
same nonuniform distribution. We found that thresholds for segmentation by motion were
significantly increased by colour noise (for example, by roughly 10% for a colour-noise
distribution of 50% red, 50% green). Thresholds for segmentation by colour were likewise
increased by motion noise. In the cue-concurrence case, when subthreshold segmentation
signals for colour and motion were combined, performance was boosted above threshold,
beyond that predicted by probability summation. The results suggest that colour and motion
signals interact at early stages, before a global segmentation based on either is decided.

¢ Colourfulness of colour images of natural scenes: multidimensional scaling

E A Fedorovskaya, H De RidderT, F J J Blommaert¥ (Department of Psychophysiology,

Moscow State University, 103009 Moscow, Russia; TInstitute for Perception Research,

PO Box 513, 5600 MB Eindhoven, The Netherlands)
It was found that the perceptual quality of the images of natural scenes depended upon their
subjective colourfulness when the images were transformed by varying of chroma (Fedorovskaya
etal, 1993 Proceedings of the 1st IS&T/SID Colour Imaging Conference 37~41). The transfor-
mations were done over the colour-point distributions in the CIELUV colour space, where each
colour point represented one pixel of a corresponding image. On the basis of the unidimen-
sional scaling of colourfulness it has been demonstrated that colourfulness can be represented
as a linear combination of average chroma and variability of chroma. However, such a
representation held only within each scene; there was no regular rule to compare different
scenes even with significantly different average chroma of the original images. Multidimensional
scaling of the colourfulness reveals the relations of different scenes regarding this perceptual
attribute. It highlights several factors influencing subjective impression of colourfulness. These
factors can possibly be interpreted as a combination of average chroma and variability of
chroma, an overall lightness, and representation of hues. The data obtained are compared with
those of cluster analysis performed over colour-point distributions in CIELUV colour space.




