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Equations to transform photoreceptor position on the circular patch into the position on the

bottem view

lensball.
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Figure 8. Computer simulation of how the 2D flat receptor cell configuration distributes spatially
across the lensball. Figure 8 is created in EXCEL using the equations for the photoreceptor

coordinates given on the next page.
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Individual sensor position
calculation:

Rc=radius of the flat
photoreceptor patch

R=radius lensball
Ac=surface area circular patch

A=surface area lensball covered
with photoreceptors

S= R+0; longitudinal arc length

Bmax = the lensball coverage
angle of the surface area
occupied by photoreceptors. It
is marked by the fat blue
curved line with an arrow on
each end.
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Photoreceptor position analysis

Surface area light sensitive circular patch A_= 7 -R_?
Choose any photoreceptor on the photoreceptor surface:
Photoreceptor position on patch::

radius=r. ;, angle=«a

x.=r -cos(a) ; y.=r -sin(a)

Assume a lensball coverage angle: 6., =170°=2.967 rad
Surface area lensball cap A=2-7-R? -Emsinﬁ-dﬁzzx-ﬁz ~2.7-R*-cos(6,, )
For the condition A=A _

2-7-R*-2.7-R*.cosf,,=7-R* ; R*(2-2-cos(d_,))=R.’

C

RCE
2-(1—cos(6,5))

Lensball cap radius: R =\/

Longitudinal stretch factor: o = R Ona _ 0 . !
R 2-(1-cos(6,. )

C
Photoreceptor position on ball cap:
Longitudinal arc length from pole to photoreceptor:S=R-0=r.-c
Longitudinal angle from pole to photoreceptor: & :% = ij Yoy
The distance from the lensball z-axis: a=R-sin(4)

Coordinates of the photoreceptor on the lensball:
x =a-cos(a)=R-sin(8)-cos(a)

y =a-sin(a)=R-sin(8)-sin(a)

Z=R-cos(d)




