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Modelling the Development of the Cat Lateral Geniculate

Nucleus with Hebbian Learning
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Subtractive normalisation is actually an iterative proced
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Figure 5: Retinal inputs shown over one epoch (100 iterations). In this example, only one eye is active at

a time.

normalised either after every iteration (presentation of one input vector) or after every epoch (presentation

of all input vectors). Growth learning takes place at random, typically so that it happens once or twice an

epoch.
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Figure 14: Effect of the radius parameter of the neighbourhood. (0) Weights after 500 epochs of training

with radius equal to 2, (1), radius is then decreased to 1 for another 500 epochs, and (2) finally radius

is decreased to 0 and the network trained for another 500 epochs. The smaller the final value of radius,

the more refined the topography is. As shown by the corresponding ocular dominance plots, the binocular

region in the middle of the LGN disappears only when rad = 0.
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divisive. If subtractive retinal normalisation is used, th
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Figure 15: Final weight diagrams for the normalisation tests listed in Table 3. Note: In picture 8, the

weights are free to grow without bounds and eventually cause very large weights, since there is no upper

bound on individual weight strengths. (Weights are still co
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Figure 16: Final ocular dominance plots for the normalisation tests listed in Table 3. In picture 7, the cells
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Fixed Overlapping Waves
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Figure 26: Effect of learning with subtractive retinal normalisation constrained also such that each weight

is bounded in the range [0;maxWt]. No geniculate normalisation, (0) rs = 1:0, maxWt = 0:20 (1)

rs = 0:2, maxWt = 0:2, (2) rs = 0:2, maxWt = 0:50. Pictures 3,4 and 5 show the corresponding ocular

dominance plots. Non overlapping retinal inputs were used for these experiments, but experiments with

the random overlapping inputs produced similar results.














