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Following up on the discussion after the last lecture, we showed a number of In this 
chapter Metzger presents further counterexamples for empiricism by showing that we 
cannot read words that we have seen them many times before, if the spaces between 
the words are missing. Proximity wins over experience. Also, if the spaces are 
introduced in the wrong places, we still cannot read the sentence. Check out the 
following examples (courtesy by Moon). 
Tobeornottobethatisthequestion. 
Tob eor notto bet hat is th equ est ion 

 
Curiously, the Romans (as well as the Greeks) appear to have been able to read 

without spaces as the script in Fig. 50 demonstrates (somebody needs to check this). 
Nevertheless, spaces (and brackets) help to better structure the letters in a sequence as 
is illustrated by the two equations from mathematical logic shown on page 38.  

Fig. 41 determines what is seen together according to the Gestalt factor of 
proximity: two groups of three black elements each are clearly perceived. However, if 
the upper elements are changed by making them striped, empty, or small, the Gestalt 
factor of similarity will overrule proximity, and we will see an upper and a lower 
group of three instead (Fig. 46). (Surely, there must be a limit. Try to find it by 
stretching the distance between the two groups) 

 

 The Gestalt factor of proximity enables us to see two overlapping rings in Fig. 42, 
although the contour consists of individual dots, not a continuous border (as in Fig. 
17). Metzger asserts that we can see the so-called Mars canals for the same reason. 
 Here, we are reminded of the demonstration by Kovacs & Julesz who showed 
that a ring enclosure formed by aligned Gabor patterns can be seen in a display of 
randomly oriented Gabor patterns, although the distance between individual Gabors is 
larger than their longitudinal extent. Neuronal interaction from “beyond the classical 
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receptive field” (von der Heydt et al) may be responsible for this remarkable 
achievement. The maximum spacing over which this effect works has been 
determined. (Can you find the reference?) 
 Fig. 43 demonstrates the transition from a diamond to a smooth circle, although 
neighboring dots are not connected by physical contours. Instead, we see “bridging 
lines”. A similar example is given by Fig. 45a, in which we perceive 7 dots 
representing stars (Fig. 45) as the Big Dipper. In principle, we could also see them as 
a closed figure with seven corners Fig. 44); however, we don’t. Metzger implies that 
the stellar constellations in the sky were probably perceived by the ancient 
astronomers according to Gestalt laws, even before the Gestalt factors had been 
described. 
 Grouping is particularly striking when all the elements in a display move 
together, i.e. coherent motion. This will immediately make them visible relative to a 
stationary background of random dots onto which they are superimposed. This is 
called the Gestalt factor of common fate and is the strongest factor of all. (Make your 
own demo; also check: http://psy2.ucsd.edu/~sanstis/SACamov.html). 
Neurophysiologists have proposed that the neuronal mechanism underlying this 
Gestalt factor is the synchronization of oscillatory responses. This is currently a very 
“hot” topic with many questions remaining.  (Wolf Singer gave a talk on it at the 
ECVP in Regensburg.)  
 One can see a coherent picture from individual dots whenever watching 
television. Here, the scan lines such as shown in Fig. 52 group together due to the 
Gestalt factors of good continuation, proximity and similarity. The same factors 
enable us to reassemble scraps of paper that has been shredded (Fig. 51). Borders, 
contours and surfaces can be seen in this way as is evident from rastered photographs 
(Fig. 53). To perceive objects in such pictures, we do not need to work hard or apply 
focused attention; instead the percept is delivered to us “ready-made” by our eyes 
(and brain). Without Gestalt factors, the world would look like a “swarm of countless 
independent and incoherent points of color” (Metzger) and would make no sense.    

Note that two rastered stimuli superimposed onto each other, when slightly out of 
register, will produce a pattern that is not present in the individual stimuli, but is the 
result of spatial interference. This is called a moiré. Moirés were first used in China 
by superimposing two layers of silk in women’s clothing. (See the paper by Spillmann 
in Perception.)   

Pointillists such as Seurat, Signac, van Gogh, and Sisley used dots for 
representing colored surfaces, perhaps in an effort to mimic the retinal receptor 
mosaic. It was assumed that individual photo receptors feed their signals to a vast 
number of discrete nerve fibers and onward to a large number of individual cells in 
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the visual cortex. Question: How is it possible then that we see a physically uniform 
area as a homogeneous surface and not as a punctiform raster? Metzger felt that this 
question could not be answered, because the output of single elements could not be 
transformed to a continuous unity. Neurophysiologists nowadays propose that this 
achievement is based on the point-spread function of the retina (each dots spreads out 
to several arcmin) as well as lateral interaction within receptive fields (resulting in 
smearing).  

 

 
Pointillist rendition (Created by Moon)  
Thank you, very nice. Lothar 

 Moiré pattern 
2 overlaid gratings        

Developmental studies 
Two papers were briefly discussed suggesting that infants, 3-4 months old, can 
organize visual patterns according to the Gestalt factor of proximity. Children who 
were 6-7 months old behaved as though they organized elements according to the 
factor of similarity. Note that proximity predates similarity. These results support the 
claim of the Gestaltists that these factors are present rather early in life, if not innate.  
 
We found some websites on the internet for you to enjoy: 
My Vision Test    http://www.myvisiontest.com/register.php 
Colorblind Homepage  http://colorvisiontesting.com/ 
Test Vision      http://www.webmd.com/eye-health/ 
http://www.michaelbach.de/ot/lum_hyperacuity/index.html 


