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Abstract: 
One of the marvelous abilities of the brain is its flexibility to recognize objects even hidden in 

severely degraded images, in an emergent fashion. We investigated emergent recognition of objects 

hidden in degraded images psychophysically and found that recognition times of hidden figures 

follow a rate equation which has an analogous form to the Arrhenius equation of a chemical reaction. 

To explain the rate equation in terms of neural processes we constructed a neural assembly model 

based on physiological findings of object vision. The model indicated that recognition difficulty of 

hidden figure and subject ability, the parameters of the rate equation, respectively correspond to the 

number of assemblies that lose activation due to image degradation and probability of spontaneous 

activation of neural assemblies of the subject. A new prediction of the model on discreteness of 

difficulty parameter was confirmed by the experimental results. We concluded that emergent 

recognition is caused by spontaneous (i.e., not stimulus-driven) activation of the brain.

 
 
 
 
 
 
 


