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How is computer perception done? 

Image Grasp point Low-level 

features 

Image Vision features Detection 

Object 

detection 

Audio Audio features Speaker ID 

Audio 

classification 

NLP 

 Text Text  features 

Text classification, 

Machine translation, 

Information retrieval, 

etc. 
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Computer vision features 

SIFT Spin image 

HoG RIFT 

Textons GLOH 
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Audio features 

ZCR 

Spectrogram MFCC 

Rolloff Flux 
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NLP features 

Parser features 
NER/SRL Stemming 

POS tagging 
Anaphora 

WordNet features 
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Sensor representation in the brain 

[Roe et al., 1992; BrainPort; Welsh & Blasch, 1997] 

Seeing with your tongue 
Human echolocation (sonar) 

Auditory cortex learns to 

see. 

 

(Same rewiring process 

also works for touch/ 

somatosensory cortex.) 
Auditory  

Cortex 
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Other sensory remapping examples 

[Nagel et al., 2005 and Wired Magazine; Constantine-Paton & Law, 2009]  

Haptic compass belt. North 

facing motor vibrates.  Gives 

you a ñdirectionò sense.  

Implanting a 3rd eye.  

Dunlop et al., 2006 
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On two approaches to computer perception 

The adult visual (or audio) system is incredibly 

complicated.  

We can try to directly implement what the adult visual (or 

audio) system is doing. (E.g., implement features that 

capture different types of invariance, 2d and 3d context, 

relations between object parts, é). 

Or, if there is a more general computational 

principal/algorithm that underlies most of perception, can 

we instead try to discover and implement that?  
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Learning input representations 

Find a better way to represent images than pixels. 

 

 


