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y Orientation and N
Ocular Dominance Maps

Emerson et. al., 1996.

eLayer V1 Visual Cortex about 15 cm?
*About 108 neurons
*This image is about 20,000 cells

Bonhoeffer and Grinvald (1991) in
Nicholls et al. (1992)




Model Architecture A
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y Network Activation A

Feedforward Connectivity Ve = WX

| s (w )

W:X

Lateral Connectivity yi = LS (y,f )

K

*Short-range excitation
eLong-range inhibition
Difference of Gaussians form

strength

distance

Total Activity Y =s  wiXx+ LS WX
j K |

A y
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BCM Learning Rule

(Bienenstock, et.al., 1982, Law and Cooper 1992)

Sliding Threshold

Dw, =Y (Yi - @)% /g

f BCM
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V  Natural Image Environment A
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Network Results

No Lateral Connectivity




Network Results



Network Results



Benchmarks



Structure In Orientation Map

Difference between two points
Circular measure: O degrees = 180 degrees

“cosine map”  ¢(r,q) =cos27(r,q)
“sine map” s(r,q) =sinl2f/(r,q)

*Autocorrelation of cosine and sine map
*Average over all angles

eCorrelation in orientation difference as a
function of distance between cells

C(r)° E,[c(r,q)* c(r,q) +s(r,q)* S(r,q)]



Network Results



Simple Example Maps



Conclusions

*BCM learning rule can obtain structured orientation and ocular
dominance maps, with center-surround lateral connectivity
sIntroduced a correlation index to measure the structure in a map
*The structure in the map depends on the range of lateral connections

To Do

*Parallelize the Plasticity software package

*More structured lateral connectivity

*More quantifications of maps and map differences

*More learning rules, both for feedforward and lateral connections



