Zrak, sluch,
a interakce mezi modalitami

Petr Marsalek

http://nemo.lf1.cuni.cz/mlab/ftp/PHYSIOL/

prednaska 3 * 45 min



Zrak
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— A. Visual acuity
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— D. Successive contrast (“local adaptation”) (see text)
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Figure 1. Structure of the retina, showing the outer segments (OS), inner
segments (IS), outer nuclear layer (ONL), outer plexiform layer (OPL),
inner nuclear layer (INL), inner plexiform layer (IPL), ganglion cell layer
(GCL), horizontal cells (H), bipolar cells (B), amacrine (A), and rod bipolar
(RB) cells.



— B. Right eye: tear inflow and drainage —
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— D. Accommodation
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— A. Adaptation
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— B. Differential threshold and luminance
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Elektricke projevy sitnice

— A. Diseases of the Retina
Retinitis pigmentosa
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NocCni, cernobilé/ skotopicke/ videni
pomoci tyCinek a denni/ fotopickée/
barevné vidéni pomoci tfi druhu Cipku

— C. NightBlindness and Color Blindness
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Rozmazané obliceje,
K rozpoznani obliCeje je potreba
urC|ta zrakova ostrost
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Rozmazané obliceje,
osoby na tomto obrazku ale

pozname podle kontextu
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Rozmazané obliceje,

~ G. Bush Sr. - B. Obama - G.W. Bush - B. Clinton - J. Carter
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Poruchy zrakoveé drahy (na perimetru)

— A. Visual Field Defects
Left

Oculo-
motor nerve

Optic nerve

Lesions

Optic chiasma

Optic tract

Lateral
geniculate
corpus

— Optic
radiation

Primary
visual cortex

17




l‘ﬁ!l
AN
o e 2 e G B
4 INATNZ T ’,
“\nnllrnr
Vallllr

Fig. 2.3 Binocular visual field, subjective view. The bin-
ocular visual field spans 40,000 deg %. The homonymous
visual defect typically affects one quadrant (here top
right) while the region of best visual acuity (fovea) is
spared, due to the overlap of left and right optic radiation
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Binokularni vs. stereoskopicke videni

- A. Binocular visual field — B. Horopter
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stereoskopické videni vs. paralaxa,
monokularni vs. binokularni stereoskopie

— D. Cues for depth vision
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Takto asi neni mozné pochopit fungovani zrakoveho
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Figure 8. (See facing page for legend.)
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Zkusme pochopit fungovani zrakového mozku pomoci ikon
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Je popséno mnoho zrakovych iluzi...

A < 4

&, B (g
ﬁ)n)w e e aNsswoe

oFP §Qeesd dhovesd @
L X AN YT ARY S "0
%\..\./J) )\W(S%\.\JJ

VDVDR2F G )‘ e
ma ssrmes '

('( Qe WALLS MOVE .

v

23



Sluch
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— B. Sound pressure, sound pressure level and loudness level
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Frekvence je na ose X a
akusticky tlak na ose v,
oboji je v logaritmicke
stupnici. Zelena krivka
dole je prah slyseni,
cervena nahore je prah
bolesti. Modre jsou
subjektivne stejne hladiny
hlasitosti (to se pouzije pri
definici fonu = subjektivni
jednotky). Zlutd oblast
veprostred jsou hlasitosti
a frekvence u recCi.
Sedivou &arou je vytaZzen
tzv. referencni kmitocet.

Pripomenme si: Obor slyseni: frekvence a hlasitosti 25



Vnejsi ucho

VnejsSi ucho,
,mechanicky
model”

zveétseni 1:2.. 1:5

[artefakt, pouze

pro ilustraci] 26



Stfedni ucho s kustkami, pakovym mechanismem meéni
Impedanci ze vzduchu -> do vody

Stredni ucho,
[AnalogoWWchylkomér] [Kladivko meChanICky mOdel
zvetseni 1:10.. 1:20
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Vnitrni ucho (= kochlea) uzavrena v kostenem
labyrintu
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Rez Stria
cochleou = vascularis

hlemyzdem K

Spiral
ganglion

Scala

vesttb h/




— C. Cochlear potentials and electrolyte —

distribution
(See text on p. 366)
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Stavba mechanicko — elektrického
prevodniku = Cortiho organu
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Mechanorecepce — rovnovazne ustroji

— A. Equilibrium organ (vestibular organ)
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— B. Vestibular organ: effects on oculomotor control
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The Auditory Nerve and the Higher Stations of the Auditory Pathway 201
A\ A4 r
Krizeni
Y 4
sluchove

" drahy -
s prenled

]
Hair cell

Dorsal e ——
| cochlear & | J
nucleus — |

3

n 3

D1~ S-shaped segment == Superior
Ventral ' ouve
cochlear Accessory (olivary
nucleus 7 ; nucleus

__ complex) 34




"What"
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Schematic flow diagram of “what” and “where’ streams in the auditory cortical system of primates. The ventral “what"-stream is shown in green, the

dorsal “where"-stream, in red. [Modified and extended from Rauschecker (35); prefrontal connections (PFC) based on Romanski et al. (46).] PP, posterior parietal
cortex; PB, parabelt cortex; MGd and MGy, dorsal and ventral parts of the MGN.

PNAS | October 24,2000 | vol.97 | no.22 | 11805
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|

Transverse gyrus
of Heschl

Sulcus of Heschl

Left planum Right planum
temporale temporale

FIGURE 53-8
The planum temporale is larger in the left hemisphere than in
the right in the majority of human brains (horizontal section in

the plane of the Sylvian fissure). (Adapted from Geschwind and
Levitsky, 1968.)
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TABLE 53-2. Linguistic Dominance and Handedness

Dominant hemisphere (%)

—

Handedness Left Right Both
Left or mixed handed 70 15 15
Right handed 96 4 W ol

(Data from Rasmussen and Milner, 1977
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_ A. Afazie :

| v
primérni sluchové kéra

sekundarni sluchova
kdra (Wernickeova oblast)

N

area 39
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/

remotoricka klra -
rocova oblast)
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typ

Brocova afazie

Wernickeova afazie

svodna afazie

globalni afazie

anomicka afazie
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Kochlearni |mplantaty a kodovani

U nékterych
poruch

vnitrniho ucha,
které vedou k tezsi
ztrate sluchu,
mohou byt pouzity
kochlearni
implantaty, které
zCasti nahradi
porusenou funkci.
Technicky design
kochlearniho
implantatu pouziva
vice strategii
kédovani zvuku a
feci, vétSina z nich
je zalozena na
tonotopicke
organizaci
hlemyzde.




Binauralni sluchadla a kochlearnl implantaty




Poruchy kognitivnich funkci (*)
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<STOP>, zde prijde kouzlo
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Poruchy
kognitivnich

funkci

Split brain:
kognitivni
poruchu je
mozno
prokazat jen
specialnim
testem

— B. ‘Split brain’
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Corpus callosum
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Dekuji
Vam za pozornost

-Toto je v jakékoliv forme
(PDF, PPT, PPTX atd.)
neoficialni vyukovy material

- pro interni potrebu

- nesirit

- pro dotazy kontaktujte:
Petr.Marsalek@LF1.CUNI.CZ

/50 46



Kde jsou v CNS elektricke
synapse: inhibicni interneurony
vV neocortexu, thalamu, a
hippocampu

Thalamicke retikularni neurony (TRN),

Shepherd et al: Synaptic Organization of the Brain
Kandel et al: Principles of Neural Science



Rheobaze a chronaxie
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Stimulus strength
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