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1. Introduction

We often cannot distinguish an unfamiliar 3D object 

from similar distractors when the viewing angle 

changes. View invariant recognition across different 

viewing angle develops as the viewer sees the object 

while it rotates. Rotations provide two kinds of 

experience: exposure to different views of the object, 

and sequential pairing of these views with each other. 

The latter aspect has been central to discussions about 

the formation of the capability to recognize objects 

across changes in viewing angle. It has been assumed 

that different views of each object become associated 

with one another during object rotation, either through 

active learning or through passive experiencing of the 

successive appearance of nearby views. In contrast, the 

former aspect of observing an object in rotation has 

been relatively neglected. However, the experience of 

different views alone, even if they do not appear in 

succession, may be important to the formation of 

perceptual tolerance to changes in viewing angle. The 

present study was designed to investigate various kinds 

of psychophysical properties related to view-invariant 

object recognition. To have an overall view of the 3D 

object recognition, we have designed a series of object 

sets which were well controlled in their similarity both 

physically and psychologically. The exposure of the 

objects to the monkey was also under control. With the 

sets of objects, we investigated, first, how object 

discrimination related to the similarity across objects. 

Then, served factors which were thought to be 

important for the establishment of view-invariant object 

recognition were investigated and discussed against to 

the view-invariant object discrimination performance. 

                              

2. Results and Discussions

                                
First, we investigated the effects of the object

similarity on view-invariant object recognition. When 
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the similarity among objects was low, learning was not 

required. However when the similarity among objects 

was high, to recognize objects across different viewing 

angle the prior experience discriminating objects from 

each of several viewing angles was necessary. These 

results revealed that the view-invariant object 

recognition process in brain differed with the degree of 

similarity among objects.  

Next, the effect of the prior experience of object 

images on view-invariant object recognition was 

demonstrated. The primates were able to recognize the 

objects across 30-60 deg change in viewing angle even 

in the very early period of the session, if there was prior 

experience discriminating objects for each of viewing 

angles.  

Finally, we investigated the critical points of the prior 

experience for the development of view-invariant object 

recognition. In the second study, the prior experience 

was necessary to recognize objects across different 

viewing angle. However, two kinds of prior experiences 

should be considered. One is passive seeing objects and 

the other is the active differentiation of object images. 

From the results of the psychophysical experiment, the 

active differentiation was found to be critical for the 

establishment of view-invariant object recognition. 

3. Conclusions 

The capability of view-invariant object recognition 

was shown to be different depending on degree of 

similarity between the target and distractors. To 

discriminate a target from distractors, learning was 

necessary if they were very similar. Prior experience 

discriminating objects from each of several viewing 

angles was demonstrated to be able to immediately 

generate recognition of objects across 30-60 deg 

changes in viewing angle. The results suggest the 

possibility of view-independent representation of object 

in a distinct range of viewing angle and the 

generalization of such kind of representation may 

largely contributes to the establishment of object 

recognition across views.
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