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Figure 13.13 Rhodopsin is a photopigment composed of two parts: retinal and opsin
{a) Chemical structures of vitamin A and of retinal. Vitamin A is shown both as a complete
structure (top) and as a skeleton structure (middle), Vitamin A is converted to retinal,
which has two isomers (11-cis and all-trans). (b) Three-dimensional structure of the pro-
tein (opsin) portion of vertebrate rhodopsin. Seven o-helical regions of the protein span
the membrane; retinal is attached to an amino acid residue within the seventh mem-
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Figure 4.36 Principles of a simple
retinal motion detector. See text for
explanation.
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FIGURE 2. Limbic structures of the rght hemiusphere, lateral view, Cingulate 15 labeled limbac cortex
(from Trevarthen, Aitken, Papoudi, & Robens, 1998, and used with permussion of Jessica Kingsley
Publishers).




OBR. 57A

Sitnice pravého (R)

a levého (L) oka. Body

A a A’ znadi polohu iden-
tickych mist. Cernd skvrna
znazoriuje centraini
jamku.

OBR. 58A
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Figure 4.36 Principles of a simple
retinal motion detector. See text for
explanation.

IR

Stinvulus Strmiulus
n 4l

-

Sirmudis misves 1feim
righid b Jeft

Racephive
febdsof I"
Py
RETSOTY IL
EEONS

Rzl |r

el s

|!ig||.,~r-::r-:|ur |r
iemeimns '|
1

—# ELcilalory sy napae

Sdiniulus Sntmmius
m il
B profemed Proefeered

tBrection ilreciem

—>

Inhibitory
infernganm

" Dhrectionally
slocingg

—| Inhihitoay Ry RAsE AR







(d)

Figure 4.51 Descriptive advantages of visual grouping. See text for explanation.
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Figure 4.50 Examples of visual
grouping: (a) Grouping by spacing. (b)
Grouping by colour. (c) Grouping by
shape.
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Polarizované svétlo

FPolariz=d light
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Fig. 3. Two-dimensional representations
of the celestial E-vector pattern (the
pattern of polarized light) depicted for
two different clevations of the sun (filled
circle): 25° in left figure, 60° in right
figure. The orientation and size of each
black bar mark the angle and degree
(percentage) of polarization, respectively.
The open circle indicates the zenith. The
solar meridian (the line from the zenith
down to the horizon) and the anti-solar
meridian represent the symmetry plane
of the celestial E-vector pattern. From
Wehner (1994a).

o,

Fig. 4. Three-dimensional constructions required to infer the
position of the sun — and hence the azimuthal position of the
solar meridian — from at least two patches of polarized light in
the sky. The black bars indicate the orientation of the E-vec-
tors (x} at two points in the sky. The following directives
would yield an all-inclusive solution of the problem: First,
determine the E-vector orientation at two points in the sky (a
task not discussed here); then construct the great circles (heavy
black arcs) running at right angles through the E-vectors;
finally determine the position of the sun (filled circle) as the
point of intersection of the two great circles. With one E-vec-
tor alone, the position of the sun cannot be determined
unambiguously. If the elevation of the sun (1,) were known at
a particular time of day, two intersection points of the great
circle inclined orthogonally to x,; and the parallel of altitude
defined by p, could be determined. These intersection points
define the correct position of the sun (filled circle), as well as
a fictive position (open circle), which is separated by the
azimuthal difference «, from the correct one. The insect’s
E-vector compass does not operate this way, but is based on a
set of simpler rules (see text and Fig. 5). Modified from
Wehner (1981).
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Zrakova tycinka obratlovei

SloZené oko
hmyzu se skldda
z mnoha omatidif,
oddélenych od
sebe pigmentem.
KaZdé

omatidium ma
viastni rohovku,
¢o¢ku a sitnicovou
ty¢inku (rabdom}
tvofenou osmi
s{tnicovymi
bufikami, jeZ
pfechédzeji v nerv.

Molekuly
svétlodivého
pigmentu
[radopsinu) jsou
v tyCince hmyziho
oka uspofadanvy
jednim smérem,
kdeZto v tyéince
oka obratlovce
jsou neuspoifadaneé.
vVysvetluje to
rozdil ve
schopnostech

obou ofi rozliSovat
rovinu
polarizovaného
svétla.




Retinular cel
Micraovilli of
rhabdomere

detection of polarized light

Organization of retinular cells allows for




Arthropod visual neurons can be sensitive to specific
planes of polarized light
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(Wehner 1989)







