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Proteiny teprve ve spojeni s chromoforem — ¢ast molekuly
odpovédna za absorbci zareni (také zvana prosteticka skupina — nebilkovinna sl.)
mohou absorbovat viditelné spektrum.
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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-
brane-spanning region.
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— B. Retina: Photosensor distribution, sensitivity in darkness and visual acuity
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Figure 13.13 Rhodopsin is a photopigment composed of two parts: retinal and opsin
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Video aktivace rhodopsinu
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Figure 13.14 Phototransduction closes cation channels in the outer
segment of the photoreceptor membrane In the dark, the cation

channels are kept open by intracellular cGMP and conduct an inward
current, carried largely by Na™. When light strikes the photoreceptor,
these channels are closed by a G protein—coupled mechanism. @
Rhodopsin molecules in the disc membrane absorb light and are acti-

cGMP phosphodiesterase
(3]

vated. @ The activated rhodopsin stimulates a G protein (transducin in
rods), which in turn activates cGMP phosphodiesterase. ® The phos-
phodiesterase catalyzes the breakdown of cGMP to 5'-GMP. @ As the

cGMP concentration decreases, cGMP detaches from the cation chan-
nels, which close,
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Figure 16.13 Regeneration of 11-cis retinal. Explanation in text. IRBP = interphotoreceptor retinoid binding protain;
Rh = rhodopsin; Rh* = activated rhodopsin. Simplified from Harding, 1997
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The Nobel Prize in Physiology or
Medicine 1981

"for his discoveries concerning the "for their discoveries concerning information processing in the visual system"
functional specialization of the cerebral
hemispheres"

L) = =)
Roger W. Sperry David H. Hubel Torsten N. Wiesel
1/2 of the prize 1/4 of the prize 1/4 of the prize
USA USA Sweden
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Zrakova draha

Coronal section

10.16 Cross Section of the Monkey
Lateral Lateral Geniculate Nucleus
ventricle

Thalamus

Lateral
geniculate
nucleus

In the four main dorsal layers
(3-6), the cells are relatively
small (parvocellular).

In the two main veritral layers |
(1-2), the cells are large
(magnocellular).

Cells in layers 1, 4, and 6
(vellow) receive input from
the eye on the opposite side of
the body. Cells in layers 2, 3,
and 5 (blue) receive input
from the eye on the same side.

A Visual system

optic chiasm

e poe\) L

B Optic radiation
central bundle LGN occipital pole—
Meyer's loop daorsal bundle

FIGURE 1| Schematic drawing of the human visual system. (A} Right- and
left-hemispheric fiber pathways. {B) Left-hemispheric optic radiation
comprising the anterior bundle termed Meyer's loop fyellow), the central
bundle (green), and the dorsal bundle (blue). LGN, lateral geniculate nucleus.
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Komplexni bunka ,mefi* sklon kontrastniho pruhu bez ohledu na pozici na sitnici.
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Komplexni orientacné selektivni buriky kiiry makaka.

. (d) Cortical regions driven by stimuli in
f};c) Method for visualization four different orientations are each

~ of orientation columns coded in a different color (note that,
as in part b, the color coding is arbitrary,
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10.21 Complex Stimuli Evoke
Strong Responses in Visual Cortex
(a) These concentric and radial stimuli evoke
maximal responses from some cells in visual
cortical area V4. The stimuli that evoked
the highest response rates (see scale bar)
are shown in red and orange. (b) These 12
examples illustrate the critical features of
stimuli that evoke maximal responses from
cells in the anterior inferior temporal area.
(Part a from Gallant et al., 1993, courtesy
of Jack Gallant; b from K. Tanaka, 1993,
courtesy of Keiji Tanaka.)




FIGURE 4.33 Cells in the inferotemporal cortex of
macaque monkeys are interested in very specific stimuli.
In this case, the cell responds vigorously to a monkey
face and to some other stimuli that seem related. (After
Gross, Rocha-Miranda, and Bender, 1972.)
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Dalsi kvalita zraku
Jeden receptor barvu nerozezna, je potreba nejméne dva

druhy barevné selektivnich fotoreceptoru
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Plate 4 Double opponent receptive fields.

Plate 5 Simultaneous colour contrast.
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Figure 4.35 Response of a typical colour opponent bipolar cell.
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Vnimani pohybu

Parietal lobe

&= Where pathway
&= What pathway

Temporal lobe

Jak je pohyb dulezity
Zdanlivé pohyby
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Figure 4.36 Principles of a simple
retinal motion detector. See text for
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Postcentral suclus

~Motion-processing
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Lateral fissure  Superior temporal sulcus temporal areas (V5)

FIGURE 7.7 The middle temporal lobe and other
regions of the cortex involved in motion perception.




Pohyby oCi — sakkadické pohyby

A picture 1s viewed by an observer while we
monitor eye position and hance directinon of gaze
the eves jump, come to rest momentarily
(producing a small dot on the record). then jump f
a new locus of interest.

It seems difficult to jump to a void - a
place lacking abrupt luminance changes.




Vnimani prostoru
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Dalsi metody konstrukce prostoru.

— D. Cues for depth vision
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Jsou stejné mali, ale nevypadaiji...




Interpretace videneho
rozeznavani objektu




(b) ©) (d)
Figure 4.51 Descriptive advantages of visual grouping. See text for explanation.
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(a) (b) (¢) FIGURE 4.7 The Gestalt principle of good continuation.
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Orientace v prostoru nesmi byt zasadni pro intepretaci







Zkusenost — rozezname tvar i z riznych uhld

FIGURE 4.1 (0) A house. (b) Paul Cézanne’s Chateau
Noir (1902-05). (c) Even though a viewpoint shift has radi-
cally changed the retinal image, you know that this is the
same house as in Figure 4.1a.

middle (midlevel) vision A loosely defined
stage of visual processing come after basic
features have been extracted fram tha imama
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Polarizované svétlo

Polarized 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 elevations 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).

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 () were known at
a particular time of day, two intersection points of the great
circle inclined orthogonally to ¥, 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 o, 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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Arthropod visual neurons can be sensitive to specific
planes of polarized light
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(Wehner 1989)







