Cast 1: Poruchy sluchu

Karlova univerzita Praha, 1. Iékarska fakulta
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Osnova casti 1

- Uvod: normalni slySeni, produkce feéi a porozuméni reéi.
- Opakovani (?) anatomie ucha -> pro pochopeni funkce

- Kostni a vzduchové vedeni.

- Poruchy sluchu.

- Zjednodusena klasifikace poruch sluchu.
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— B. Sound pressure, sound pressure level and loudness level
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Obor slyseni: frekvence a hlasitosti




— (. Vocal range and singing range

Fundamental tones of speech
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Brodmanovy arey — dve hlavni reCova centra
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Vnejsi, stredni a vnitrni ucho
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Vedeni: kostni a vzdusne
Poruchy: A. prevodni, B. percepcni

— A. Conductive Hearing Loss
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Poruchy: A. prevodni, B. percepcni

— B. Inner Ear Hearing Loss

Sound, ischamia, toxins
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The Auditory Nerve and the Higher Stations of the Auditory Pathway 201
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— D. Afferent auditory pathway
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Sluchova kura, lokalizace (\Where)
. aobjekty (What)
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Fig. 6. 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 "whera"-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,
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Klasifikace sluchovych poruch

1 normalni sluch
2 nedoslychavost
(priklad: indikace pro sluchadla:
na pasmu 500 Hz - 2 kHz oboustranné
zvyseny prah o 35 - 40 dB,
audiometrie reci - prah zvysen o vice nez 35 dB
neslysSi hlasitou reC ze vzdalenosti 4 m)
3 (prakticka) hluchota
(neslysi hlas primo u ucha, vlastni hlas,
zvysSeni prahu o 75 - 80 dB)
4 hluchonemost
(nerehabilitovana rec pri hluchoté od raného détstvi)
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Priciny zhorseni sluchové funkce

- otoskleréza (0,5 - 1 % staré populace)
- prevodni poruchy

- vrozene poruchy

- toxické poskozeni

- meningoencefalitidy

- profesionalni poskozeni

- presbyakusie

- Menierova choroba

17 148/






Cast 2: Psychofyzika

Karlova univerzita Praha, 1. Iékarska fakulta
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Osnova casti 2

- Uvod: co je psychofyzika
- Psychofyzikalni zakony

- Logaritmy a dalsi funkce — kvantitativni vztahy mezi stimulem a
vjemem

- Webertv - Fechneruv logaritmicky zakon

- Stevensuv zakon umoznuje porovnani riznych modalit
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— B. Sound pressure, sound pressure level and loudness level
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Logarithms. There are two kinds of loga-
rithms: common and natural. Logarithmic cal-
culations are performed using exponents
alone. The common (decimal) logarithm (log
or lg) is the power or exponent to which 10
must be raised to equal the number in ques-
tion. The common logarithm of 100 (log 100) is
2, for example, because 10> = 100. Decimal
logarithms are commonly used in physiology,
e.g., to define pH values (see above) and to plot
the pressure of sound on a decibel scale
(— p.363).

Natural logarithms (In) have a natural base
of 2.71828..., also called base e. The common
logarithm (log x) equals the natural logarithm
of x (In x) divided by the natural logarithm of
10 (In 10), where In 10 = 2.302585. The follow-
ing rules apply when converting between nat-
ural and common logarithms:

logx =(Inx)/2.3

Inx=23-logx.

When performing mathematical operations
with logarithms, the type of operation is re-
duced by one rank—multiplication becomes
addition, potentiation becomes multiplica-
tion, and so on.

Examples:

log(a-b)=loga+logh

log(a/b)=loga-loghb

loga®=n-loga

log Va =(loga)/n

Special cases:

log10=Ine=1
log1=In1=0
log0=In0=* =

Decibel je definovan jako desetinasobek R —1() log (S/S )
dekadického logaritmu poméru intenzit. 0
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Obr. 5-5. Vztah mezi intenzitou dotykoveho podnétu (S) a frekvenci akénich potencialld v senzorickych nervovych
vidknech (R). Tecky znazormuji jednotlivé hodnoty u kocek; jsou vyneseny do soufadnic lineamich (Vievo) a logaritmickych
(vpravo). Rovnice vyjadfuje vypocéitany exponenciaini vztah mezi R a 5. (Reprodukovano se souhlasem z WERNER, G.,
MOUNTCASTLE, VB. MNeural activity in mechanoreceptive cutanecus afferents. Stimulus-response refations, Weber
functions, and information transmission. J Neurophysiol, 1985, 28, 359.)

23 148/



R - (response) subjektivni intensita
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Webertlyv — Fechneruv (logaritmicky) zakon
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Exponenty ve

Stevensové (mocninném)
zakone

R=A(S-S,)"

Table 18-1. Representative cxponents of
power functions relating psychophysical
magnitude to stimulus magnitude on prothetic

continua®
Continuum Exponent ] Stimulus conditions
Loudness 0.60 Binaural
Loudness 0.54 Monaural
Brightness 0.33 5" target—dark-
adapted eye
Brightness 0.50 Point source—dark-
adapted eye
Lightness 1.20 Reflectance of gray
papers
Smell 0.55 Coffee odor
Smell 0.60 Heptane
Taste 0.80 Saccharine
Taste 1.30 Sucrose
Taste 1.30 Salt
Temperature 1.00 Cold—on arm
Temperature 1.60 Warmth—on arm
Vibration 0.95 60 Hz—on finger
Vibration 0.60 250 Hz—on finger
Duration 1.10 White-noise stimulus
Repetition rate 1.00 Light, sound, touch,
and shocks
Finger span 1.30  Thickness of wood
~ blocks
Pressure on palm 1.10 Static force on sKin
Heaviness 1.45 Lifted weights
Force of hand- Precision hand dyna-
grip 1.70 mometer
Autophonic level 1.10 Sound pressure of
vocalization
Electric shock 3.50 60 Hz. through

fingers

*From Stevens.
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b 4

Cast 3: Reé: ontogeneze, vhimani a
produkce. Protézovani sluchu,
kochlearnl |mplantaty

Karlova unlver2|ta Praha 1. lékarska fakulta

Osnova casti 3

- uvod: re€ a jeji ontogeneze
- vnimani a produkce reci

- pohled na ontogenezi reci, revidovany podle novych
experimentl

protézovani sluchu, kochlearni implantaty 27 148/



Elektrofyziologie:
neinvazivni a invazivni
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Vyvojova stadia rozvoje reci

6 mésicu Pocatky zvatlani.

1 rok Pocatky rozumeéni reci, jednoslovna produkce.

1.5 roku Slovnik s 30 az 50 slovy.

2 roky Slovnik s 50 az nékolika sty slovy. Holé vety
(telegramy/ SMSky).

2.5 roky Véty se tremi a vice slovy. Mnoho gramatickych chyb,
neologismy, idiosynkratické vyrazy. Dobré porozumeni reci.

3 roky Slovnik s 1000 slovy.

4 roky Produkce reci blizka schopnostem dospélého, slovnik
s 2000 slovy.

Podle: [Kandel, Schwartz, Jessel, Principles of Neural Science, 1991]
(Jak je to v jinych jazycich?
CZ: zvatlat, SK: dzavotat, EN: babble, GE: plappern, FR: babiller,

LAT: balbuties, a.t.d...) 30 /48/
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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 iy, o

{Data from Rasmussen and Milner, 1977.)

32 /48/



Formanty anglickych samohlasek

— D. Vowel production
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Despopoulos, Color Atlas of Physiology © 2003 Thieme
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Fig. 1. Six-month-old infants from America and

Sweden were tested with two sets of vowel sum-

uli, American English /:/ and Swedish /y/. Each set

included an exceptionally good instance of the

vowel (the prototype) and 32 varants that
formed four rings (eight stimuli each) around the

prototype (8).

Prototypy samohlasek
a synteticke
samohlasky

v prostoru formantu
[P. Kuhl et al., 1992]
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Fig. 2. Results showing an effect of language
experience on young infants’ perception of
speech. Two groups of 6-month-old infants, (A)
American and (B) Swedish, were tested with two
different vowel prototypes, American: English /i/
and Swedish /y/. The mean percentage of trials in
which infants equated variants on each of the four
rings to the prototype is plotted. Infants from
both countries produced a stronger magnet effect
(equated variants to the prototype more often) for
the native-language vowel prototype when com-
parsd to the foreign-language vowel prototype.
(Error bars = standard error.)

,Psychofyzikalni*
odpovéd kojencu ve
VEKU 6 mésicu na
samohlasky rodneho a
ciziho jazyka

[P. Kuhl et al., 1992]
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_ A. Afazie :

sekundﬁnﬂ slucﬁm
kira (Wernickeova oblast)
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Brocova afazie

Wernickeova afazie

svodna afazie

gtuhalnl afazie

anomicka afazie

achromaticka afazie

motoricka trans-
kortikalni afazie

senzoricka trans-
kortikalni afazie

subkortikalni afazie

spontanni

opakovana
rec¢ rec
porusena porusena
plynula porusena
(Castecne logo-
rea, parafazie,
neologismy)
plynula, silné
ale parafazicka omezena
poruSena porugend
plynula normailni,
ale anomicka
plynula normaini,
ale anomicka
porusena normaini
plynula plynula
plynula normaini

W ﬂ_‘"
rozumeni

hledani
reci slov

normaini omezené
omezené omezené
normalni porusené,
parafazicke

porusené porugené

normalni omezeneé

normalni omezens
normalni porusené
porusené porusené
poruSené porusené

__(pfechodné)  (pfechodng)
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Rt

2. Nahofe — Blokové schéma jednokanalové kochlearni neuropro-

légyole-Prﬁbéhslgnéluvnéktmy'chmistechpfenosovécesw:" KOChleérnl, implantét
jednokanalovy

- signal za mikrofonem, 2 - signal za kompresorem (na viech
kmitoétech redukovana dynamtkq). 3 - signal za filtrem (potlaeny
vy$8i kmitoéty), 4 — amplitudové modulovany signal, 5 - signal po
demodulaci (totozny s 3)
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Kochlearni implantat vicekanalovy
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A 4. Diagram showing the operation of a four-channel cochlear implant. Sound is picked up by a microphone and sent to a speech pro-
cessor box worn by the patient. The sound js then processed, and electrical stimuli are delivered to the electrodes through a ra-
dio-frequency link. Bottom figure shows a simplified implementation of the CIS signal processing strategy using the syllable “sa” as
an input signal. The signal first goes through a set of four bandpass filters that divide the acoustic waveform into four channels. The
envelopes of the bandpassed waveforms are then detected by rectification and low-pass filtering. Current pulses are generated with

amplitudes proportional to the envelopes of each channel and transmitted to the four electrodes through a radio-frequency link. Note 41 48/
that in the actual implementation the envelopes are compressed to fit the patient’s electrical dynamic range.



Blnauralnl sluchadla a |mplantaty
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Kochlearni implantat - rehabilitace

/ Effect of etiology
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Figure 35. A three-stage model of auditory performance for postlingually deafened
adults (Blamey et al. [80]). The thick lines show measurable auditory performance,

and the thin line shows potential auditory performance. 43 /48



Dékuji
Vam za pozornost

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

- pro interni potrebu

- nesirit

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