
Object perception by primates  



How does the visual system put together the fragments to 
form meaningful objects? 



The Gestalt approach 

		

 The whole differs from the sum of its parts and is a result of 
perceptual organization 

Principles	of	Perceptual	Organization	
	
•	Good	continuation	-	connected	points	resulting	
in	straight	or	smooth	curves	belong	together	
–	Lines	are	seen	as	following	the	smoothest	path	
•	Proximity	-	things	that	are	near	to	each	other	
are	grouped	together	
•	Homogeneity	-	things	that	have	similar	
attributes	(color,	luminance	etc)	are	grouped	
together	
•	Pragnanz	–	‘Good’	interpretations	are	preferred	

References:	
Wertheimer,	1936	
Malik,	et	al,	ICCV,	2001.	Sharon,	et	al,	CVPR,	2001.	

Gestalt	principles	explain	some	aspects	of	human	and	animal	
perception,	but	do	not	quite	provide	a	full	account	of	our	image	
interpretation	abilities...	



“a	general	algorithm	
for	partitioning	grayscale	
images	into	disjoint	
regions	of	coherent	
brightness	and	texture.”	

Malik	et	al	2001		



Despite over 30 years of work, this approach has consistently 
yielded mediocre results. Parsings are highly unstable, and sensitive 
to image quality. 
 
Objects are typically inhomogeneous. Homogeneity-based parsing 
will necessarily produce incorrect results. 

Perhaps we need to consider statistics of co-occurrence besides 
homogeneity of region properties.  

Current approaches for perceptual organization 

Homogeneity-based heuristics for region integration 







Strengths  
	
1. A straightforward and intuitively appealing approach for exploiting co-
occurrence statistics.  
2. Has been shown to be applicable across multiple object domains such as 
faces, cars and motorcycles. 	
3. Requires ‘weak’ supervision.  
 

Concerns  
	

1. For clustering to work, the object instances must have fairly similar 
appearance. Therefore, these approaches are limited in the transformations 
they can tolerate. 	
2. Separating ‘object’ from ‘background’ fragments requires large training sets 
showing the object against many different backgrounds. 	
3. Choices regarding fragment size and other parameters are ad-hoc.  
	
How we parse the world into distinct objects is still an open 

question 	
But, what if we could answer this question? Would we be done? 	

	
	



In normal usage, recognition refers to categorizing an object as an instance of a 
particular object class. 
e.g. chair, dog, tree. 
This is called ‘basic level’ or ‘entry level’ recognition. Basic-level recognition is 
believed to be easier and faster than... 

... subordinate level recognition 
e.g. kitchen chair, dachshund, Oak 
 
Which is easier than... 
... superordinate level recognition 
e.g. furniture, mammal, plant 



Two basic issues:  
 
1. How are 3D objects represented?  
-as 3D models ? 
-as collections of 2D views ? 
 
2. What is the nature of processing underlying 
recognition?  
-feedforward ? 
-iterative via feedback ? 
 





Marr and Nishihara’s model [1978] 
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Representing 3D objects via 3D models 

Advantages: 
 Low memory requirements 
 Invariance over various transformations (view, lighting…) 

Shortcomings: 
 3D models hard to construct from 2D images 
 Complete invariance over various transformations not 
  observed in actual experiments. 

Irving Biederman proposed a recognition scheme 
to address these shortcomings… 



Irving Biederman 

Objects are represented by the HVS as collections of geometric primitives 
(‘geons’). 2D cues in an image specify which geons constitute the object. 
 
Object representation: Geons and their qualitative mutual relationships   

Since the geons intuitively correspond to the ‘parts’ of an object... 



…Biederman’s theory is called Recognition by Components 

What primitives does Biederman propose as ‘geons’? 

Geons are generalized cylinders where the cross-section can vary 
over the length of the axis, which itself may not be straight. 

But, what’s special about these geons? 

2 x 3 x 2 x 2 = 24 geons 



The existence of these geons can be hypothesized using 
2D features in an image… 



‘Invariant’ features for two geons that are evident in the 2D image 

Views where these invariants are not satisfied are 
hard to recognize. 



Does it make intuitive sense for the HVS to represent objects 
as collections of geons? 
 
Biederman: “Yes, geons constitute a versatile vocabulary. 
Different compositions of the geons can be used to create 
various common objects” 



Biederman’s Recognition By Components (RBC) theory: 

3. Geons do not appear well-suited to representing 
many natural objects which may not have simple  
parts-based descriptions. 

1. Invariant geon features difficult to extract in real images 

Potential concerns 

2. RBC does not address subordinate level recognition 



Piecewise invariance – a prediction of the RBC theory: 

Many different views lead to the same set of geons and their relations. 
Therefore, the model predicts piecewise view invariance. 

Is this prediction supported by actual experimental data? 



A more fundamental problem with Biederman’s model: 

3D object recognition is often not view-point independent… 



A different proposal: View-based recognition scheme 

Each view has a limited generalization field. 
Prediction: Very little invariance to transformations 

(a nearest-neighbors strategy using object views) 

Is this prediction supported by actual experimental data? 

Sarah Schwettmann
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what are objects in art?  
what are primitives for recognizing them? 
how have artists dealt with this?   



impressionism -> post-impressionism  
 
 
post impressionism:  
the move from trying to paint what the eye received, 
splotches of light (monet) to what the viewer experienced 
("perceptual realism”)  
 
“perceptual realism” as opposed to ontological realism in 
realist paintings. what are the primitives of perceptual 
realism?  

Cezanne,  1898 Collins, 1734 





Cezanne, still life with curtain, 1898 

Sarah Schwettmann
art is a personal aperception, which i embody in sensations, adn which I ask the understanding to organize into a painting 



Cezanne, the bathers, 1989 - 1905 

also see:  



Picasso, Les Demoiselles d’Avignon, 1910  



 Cezanne, chateau noir, 1900-4 

also see:  



Braque, Castle at Roche-Guyon, 1909 



Cezanne 
portrait of Cezanne’s son 
1888-1890 
 

also see:  



Van Gogh  
self portrait 
1887 
 


