SIMULATIONS:

RESPONSE OF A POPULATION OF BIPHASIC TEMPORAL NEURONS TO A MOVING OBJECT

Simulations using the parameters in Fu et al. (2001)

To adjust the empirical data they used neurons with the below spatiotemporal characteristics:
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receptive field at tmax in below is  red, tmin is blue (hard to see)
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As Cantor and Schor (2007 Vis Res) pointed out the temporal profile has not neural plausibility:

[image: image3.emf]
The figure shows the spatiotemporal receptive fields for different classes of simple striate cortex cells (from De Valois & Cottaris, 1998 PNAS). 

Neither psychophysical plausibility:
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Figure shoes the simulated biphasic temporal response function using the double pulse method (from Burr & Morrone, 1993).

Moving objects with sharp edges are not extrapolated (assuming localisation is robust to these changes in fall-off of profile. If take centroid, might extrapolate):
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The width of this bar is 0.25 deg.
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The width of this bar is 0.75 deg. 
For blur objects (gaussian profiles) the extrapolation increases with width (SD of the Gaussian):
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SD: 0.25º
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SD: 0.5º
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SD: 0.75º

The RF size does not have an impact:
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sigma1: 0.1º, sigma2: 0.2º

[image: image11.emf]
sigma1: 0.5º, sigma2: 1º

Increasing the inhibition part of the response increases extrapolation:
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Simulations using Burr and Morrone parameters:

[image: image13.emf]
	Speed (º/s)
	Stimulus width (gaussian) 
	RF (sigma1 º)
	Aproximate extrapolation

	1
	0.25
	0.1
	0.6

	1
	0.5
	0.1
	1.9

	1
	0.5
	0.5
	1.9

	1
	0.25
	0.5
	1.5

	5
	0.25
	0.5
	0.7

	5
	0.25
	0.1
	0.2

	5
	0.5
	0.1
	0.7

	5
	0.5
	0.5
	0.9


Extrapolation decreases with speed.

For small RF, extrapolation increases with the width of the stimulus.

For big RF, width does not matter much. 

Motion towards and away the fovea
Instead of using neurons with identical RF I used a gradient of RF sizes: 

0.9º+0.097·eccentricity

The extrapolation for motion towards the fovea was smaller than for motion away. 

