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Wolfgang Metzger: Laws of Seeing

Chapter 8. Form and substance of seen things—the Praegnanz tendency

Speakers: Yu Shu Liang (DongDong)
Chia Wei Lui (Bingo), December 1, 2009

This chapter discusses the Praegnanz principle, which implies that a perceived figure
looks more regular, more symmetrical, more unified, and better balanced than
warranted by the stimulus.

The first example is apparent transparency. Figure 130c shows the letter “K”
covered by two horizontal stripes. The upper one is semitransparent, the lower one
opaque. Yet, Figure 131a demonstrates that an opaque (mid-grey) stripe overlying a
(white) cross can also look transparent, provided it is darker than the (light-grey)
background, which in turn is darker than the occluded figure (see Metelli’s article in
Scientific American). The decomposition of an inhomogeneous surface into two layers
(white behind black or black behind white) is called scission and renders the
overlying stripe more uniform (Gestalt factor of similarity). In Figure 131b, the
vertical stripe looks opaque, but will change to semitransparent, when the dark gray
sections above and below the intersection are transformed to black. The question was
raised, why we see transparency if, in fact, the occluding object is nontransparent.
Could Mother Nature have endowed us with this ability so that disrupted parts that
belong together are also seen together?

Decomposition into two layers would also be required when we need to
distinguish between a dirt spot, such as caused by a dark stain, and a deep shadow cast
by a spot light. This distinction is not trivial and requires that the surface be moved. If
the spot moves along, it is a stain; if not, it is a shadow (Figure 132b).

Another example demonstrating the Gestalt factor of similarity in surface
perception is shown in Figure 133. When disk (a) with a radius of individual black
squares is rotated at high speed, grey rings are seen that become progressively lighter
to the edge (c). In comparison, when disk (b) is rotated, it appears perfectly uniform
(d), although the black continuous bar should also produce a brightness gradient.
According to Metzger, the disk owes its apparent uniformity to the absence of borders,
which favors the tendency to a more unified Gestalt and brightness assimilation.

An increase in brightness with distance from the center is indeed seen in Figure
136, where each ring not only looks brighter than the previous one, but also slightly
brighter on the inside and darker on the outside. This is a border contrast effect and is
known as Mach bands, after the Austrian physicist and philosopher Ernst Mach. The
bands can be explained by lateral inhibition (see Werner & Spillmann: Floyd Ratliff:
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Figure 138

The neural foundations of perception. In: Kimble, G. and Wertheimer, M. (Eds.):
Portraits of Pioneers in Psychology). It is reminiscent of Marr’s primal sketch of a
scene by edge extraction and Grossberg’s boundary contour system. Edge
enhancement helps us to better differentiate between subtle shades of grey, but is
lacking surfaces. Its biological significance is evident from the fact that it has been
shown in animals as low as the horse-shoe crab.

Figures 134 and 135, demonstrating simultaneous contrast on a bipartite field
and Koffka’s ring, were already demonstrated and discussed in the last class.

Simultaneous contrast depends not only on a luminance step, but also on the
figural context. A classical example is Benary’s cross. The small triangle in Figure
137 looks brighter, when it is part of a larger triangle (a), and darker, when it is an
accidental appendage of a cross (b). This difference may be interpreted in terms of
belongingness. However, should one not expect assimilation, rather than contrast?
The effect of context on perceived brightness has been beautifully demonstrated by
Ted Adelson in his snake and corrugated plaid illusions. See also White’s illusion and
the Craik-O’Brien- Cornsweet Effect in Michael Bach’s collection of visual illusions.

If a figure is occluded by a vertical bar, we perceptually complete the missing
part according to the Gestalt factor of good continuation. This is illustrated in Figure
138. Although the center of the cross is distorted or missing (c, d), we nevertheless
perceive the figure as complete (b). Experience plays a role, but so do alignment and
good continuation. Most objects in our world are partially occluded. Yet, we “see” the
occluded parts amodally as invisibly present. Or would we attribute the upper and
lower halves of each person in the photograph below to different people? Experience,

of course, contributes here. (Test with a zigzagging occluding strip)
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Figural completion across a gap was demonstrated in Figure 141 under dynamic
conditions. When an occluded yellow bar was moved behind a black horizontal stripe,
a yellow ghost image or phantom could faintly be seen connecting the upper and
lower sections. There are limits, of course, when the two sections become
perceptually “unrelatable”. (Try it by widening the gap or deviating from collinearity.)
A tendency towards a better Gestalt is apparent in Figure 141 (right), where the arrow
head will be seen as round, even if we know that is pointed. Phantom motion has first
been described by Bob Sekuler and Naomi Weisstein.

Up to now, the various Gestalt factors have been demonstrated in the fully
differentiated percept. How about the power of the Praegnanz principle on a percept
during its emergence from the undifferentiated early stages (microgenesis)? Such
observations require great patience and are very difficult to do. To find out, three
unfavorable viewing conditions were used (Figures 142-144): smallest stimuli,
low-contrast stimuli, and peripheral stimuli. Under all these conditions, the perceived
Gestalten appeared simplified in accordance with the factors of closure and symmetry.
They are therefore called Vorgestalten or pre-Gestalten. The same tendency can be
observed in touch (Figure 145), when embroidered figures are probed with a finger
(as in Braille). Tactile perception has been regarded as a primitive stage of vision.

Figures perceived under degraded viewing conditions are generally more regular
and better balanced than the stimuli by which they are elicited (see the various
examples on pp. 139-141). This tendency testifies to the Praegnanz principle (see
above). In order for these stimuli to be seen veridically, they need to be made larger,
presented at higher contrast, and shown closer to the fovea. Here, we discussed the
point- and line-spread functions (PSF) as limiting cases of spatial resolution on the

retina. No matter, how small the visual angle of an object, i.e., a star at a great



distance; if its PSF is sufficiently high to exceed the contrast threshold, it will be seen.
A poor PSF is the reason for low visual acuity in cataract patients.

A remarkable contrast illusion by Wim van de Grind was shown. It consists of a
rotating windmill with grey blades on a yellow background. With fixation in the
center, we first observed purple color at the leading and outer edge of each blade,
gradually filling in the entire blade. The complementary color took at least 5 seconds
to reach maximum, longer than any other color induction phenomenon known to us.

We are planning to measure the time for maximum induction of the induced
color in our next class. Please bring your stop watch along. Also, be prepared for an
experiment on variants of Kitaoka’s rotating snakes, using magnitude estimation.

Thank you, DongDong, for the four beautiful animations and the photograph
showing apparent completion across the three persons split in half by a white occluder.

Thank you also, Mei-Chen, for inquiring with Prof. Westheimer about the spider web.

Ehrenstein illusion (DongDong and Bingo)

1. Birgitta Dresp & Stephane Fischer (2001). Asymmetrical contrast effects induced
by luminance and color configurations. Perception & Psychophysics, 63, 1262-1270

2. Baingio Pinna, Lothar Spillmann & John S Werner (2003). Anomalous induction of
brightness and surface qualities: A new illusion due to radial lines and chromatic rings.
Perception 32: 1289-1305

3. Steven Lehar (2003). Gestalt isomorphism and the primacy of subjective conscious
experience:A Gestalt Bubble model. Behavioral and Brain Sciences 26, 375-444

4. Walter H. Ehrenstein, Lothar Spillmann and Viktor Sarris (2003). Gestalt issues in

modern neuroscience. Axiomathes 13: 433458

5. Lehar, S. (2003). Directional harmonic theory: a computational Gestalt model to

account for illusory contour and vertex formation. Perception; 32:423-448
6. Baingio Pinna, Walter H. Ehrenstein, Lothar Spillmann (2004). Illusory contours
and surfaces without amodal completion and depth stratification. Vision Research 44,

1851-1855

7. Yazdanbakhsh, A., Watanabe, T. (2004). Asymmetry between horizontal and



vertical illusory lines in determining the depth of their embedded surface. Vision
Research 44:2621-2627

8. De Lafuente and Ruiz, V. (2004). The orientation dependence of the Hermann grid
illusion. Experimental Brain Research 154, 255-260

9. Geier, J., Sera, L., and Bernath L. (2004) Stopping the Hermann grid illusion by

simple sine distortion. 27. European Conference on Visual Perception, Budapest.

10. McAnany and Levine, J.J. (2004), The blanking phenomenon: A novel form of
visual disappearance. Vision Research 44, 993—-1001

11. J.P. Comerford, F. Thorn and B. Bodkin (2005). The chromatic Hermann grid

illusion for stimuli equated in chroma. Journal of Vision 5,

12. P. Schiller and C.E. Carvey (2005), The Hermann grid illusion revisited.
Perception 34, 1375-1397

13. Salvano-Pardieu, V, Wink, B, Taliercio, A, Manktelow, K, and Meigen, T. (2006).
Can subthreshold summation be observed with the Ehrenstein illusion? Perception 35:
965-981

14. Keil, MS. (2006). Smooth gradient representations as a unifying account of
Chevreul's illusion, Mach bands, and a variant of the Ehrenstein disk. Neural
Computation 18, 871-903

15. J.P. Comerford, F. Thorn and E. Garland (2006). Chromatic Hermann grid

illusions occur with isoluminant stimuli. Journal of Vision 6, 904a

16. Geier, J., Bernath, L., Hudak, M., Séra, L. (2008), Straightness as the main factor
of the Hermann grid illusion. Perception 37, 651 — 665

17. M.W. Levine and J.J. McAnany (2008), The effects of curvature on the grid
illusions. Perception 37, 171-184






