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Why Take a Neuromorphic Approach?

Å The human vision system is 

the best object detector 

known

Å Exponential growth in understanding human vision system in the 
last few years

Å Made possible with functional Magnetic Resonance Imaging (f
MRI) machines

Modules of biological vision can be mapped to

real -time hardware

to advance Automatic Object Detection



Type of Image Shown to Person in f  MRI

Eggs are same size 

in 2-D image.

-Scott Murray, 

U. Washington

Picture used by permission

Is the far egg treated as larger or same size 

in the modules of the visual cortex?



Do We Need Color for Object Detection?

Chrominance but No Luminance Difference              Chrominance plus Slight Luminance Difference

Conclusion:  Objects are quickly detected in the achromatic dorsal pathway based upon luminance contrast.  

- The human vision system performs poorly and more slowly at detecting objects with chrominance contrast 
but no luminance contrast.  

- Adding even a small amount of luminance contrast makes objects easier to detect.



vǳƛŎƪ 5ŜǘŜŎǘƛƻƴ 5ƻŜǎƴΩǘ wŜǉǳƛǊŜ /ƻƭƻǊ
Color sometimes helps in slower recognition stage

Same Image as to 
Left but without Color

Chrominance plus Slight 
Luminance Difference



Recent View

ÅThe visual cortex constructs a physics-based model of an image 
ïIt quickly guesses range-to-object and object category
ïThe object is immediately re-scaled

ÅThe category guess is fed back to lower levels which attempt to match 
possible alternatives until one becomes dominant 
ïThus, visual attention is not a purely bottom-up feed-forward process, but 

emerges from mechanisms of goal directed feedback and competition
ïThey supply inputs for maintaining circadian rhythm (time of day) and 

modeling the physics of the light source

ÅThe five filter types implemented by the neurons of the primary visual 
cortex are now known
ïTheir relative distributions are knownAn Automatic Object Detector can now be 

designed to mimic the human visual cortex

(to a limited extent)



Biological Inspiration
Modules of Human Visual Cortex
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Implementation with Human-in-the-Loop
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Retina (camera) is Part of the Processing
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Algorithms
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Human
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>400 Mpixels/sec bus


