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model assumes a particular form of cortical In-
teraction, and the effect on the resulting maps of 1st-order
varying this form has not been explored. Here (0,-1,1) A
we show that using different forms can have
Important consequences for map development
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The elastic net minimises an energy function E which trades off cov- §=E
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y, Y: Cortical receptive field locations Ocular dominance
o Receptive field width annealed: slowly reduced
nonannealed: kept constant
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D: Generalised definition of continuity (or cortical interaction): (0,-1,1)
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h e With annealing, the development sequence is:
Type Stencil Effetc. cotr_tlcal j E é;(} e 1. Net unselective to ocularity.
teraction — 4th 2. Initial wave appears (bifurcation of energy function).
1st order (0,—1,1) All-excitatory 2 * 2nd-ord . . .
. nd-oraer 3. Final state Is a set of stripes.
2nd order (1,—-2,1) Mexican hat o (1,-2.1)
3rd order 1(—1,2,0,-2,1) Ll b The 2nd-order interaction enforces smoother transitions between ocularity val-
Ath order 2(17 —74,’6,7—4,71) A 3 ues (observe rounded corners) than the 1st-order one (observe sharp corners).
v ¢ Without annealing, there exists loop elimination for a range of values of K for
l l . .. cortical interactions of order > 1 (cf. pinwheel annihilation).
3 3rd-order e For very small g all interaction types give a similar map structure.
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For a continuous 1D net, the interaction term is a filtering or convolu- . CO N C| usions
tion. In the Fourier domain (z: cortical location, z: frequency): 1 4t2-cérde4r )
| , - e More general forms of cortical interaction can be intro-
cortical interaction term = | |Dyl|” dx : :
/‘ 4 . duced into the elastic net.
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ummary of results e Map structure and development Is sensitive to the type
N / U:(D)]-"(y)|2 dz = /U:(D)E !j—"(y)@ dz. 1st-order: mostly away from ocular dominance borders ot cortical interaction.
fiter  original e Higher-order cortical interactions give narrower columns. ¢ Pinwheel location: ' _ T : : ..
spectrum ery low: all interaction types behave similarly order > 1: many on ocular dominance borders. e Quantitative analysis of these differences Is In progress.
Since the types of interaction D above are band-pass filters, minimis- .g . 4 high: wider columns ’ Wfth anneallng,. nitial maps arls.e Wlth_a speciic str|p§ Wl_dth that rem-al.ns.flxed. e This pfOVldeS additional ﬂeX|b|I|ty for the algO”thm to ac-
ing the interaction term results in suppressing the frequencies in that very high: prevents segregation for 1st-order. o Without annealing, the initial stripes widen and there is pinwheel annihilation.

band. Besides, the higher interaction order, the higher the maximum . . . . _ _ 3 e The 3rd-order Iinteraction can show discretisation artifacts. count for (_jlfferences between SPECIES, and between dit-
frequency allowed. Previous studies considered only the 1st-order interaction with very low <. ferent regions of V1.



