
θ = 0 θ = π/8 θ = π/4 θ = 3π/8

θ = π/2 θ = 5π/8 θ = 3π/4 θ = 7π/8

orientation tuning map

θ = 0 θ = π/8 θ = π/4 θ = 3π/8

θ = π/2 θ = 5π/8 θ = 3π/4 θ = 7π/8

orientation tuning map

b

a

Figure 7: Commutativity of vector summation and blurring. (a) Optical recording orientation tuning data, sampled
at eight orientations (above), along with the derived orientation tuning map (below). Each image represents a 4×4 mm
patch of cortex. In the orientation tuning map, positive chirality (i.e., right-handed) pinwheels are indicated by white
circles and negative chirality by black squares. The solid and dashed black lines trace out zero-crossing contours of
the real and imaginary components of the complex orientation map. The pseudo-color map of orientation is depicted to
the right of the orientation tuning map. (b) The result of blurring the optical recording data of (a) with a Cauchy kernel
with FWHM of 240 µm. Note that the intensity in the optical recording images has been re-normalized or “stretched”
to maintain high contrast. The effect of blurring the optical recording data directly is identical to that of blurring the
orientation tuning map itself: orientation singularities approach one another in opposite-chirality pairs and annihilate,
resulting in lower singularity density and larger distances between singularities on account of the blurring.
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