il
Ach
o
ol
1%

Music, Cognition, and Computerized Sound

2. The Auditory Brain Max Mathews

2.1 Nerves and Brain
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- Nerve Cell Body (Soma, &l Al

ZH): )8 FEE 2D U= &0 Y= 22
- Dendrites (=&S0): T2 NEZRH 4SS 205

caxon (BEME)|): U2 ME=Z MsE &g

2.2 Electrical Behavior of Nerves
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[O& 2] Neuron Action potential?)

1) = : http://www.mindcreators.com/NeuronBasics.htm
2) %4 : http://www.mindcreators.com/NeuronBasics.htm
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- Myelin (0|2gl): SMSI|2 22 O 22 ML Y= WM TYE S22 =
Sofl dEEE=E MIMSIH =2EEHHL E0XX &H 23

- nodes of Ranvier (EHIWZA): D|Z2l0] SC= 0IC] 2. SHIWZENALH &=
M0t doLt=dl, 0leie Es8A=s HHUHZENAMN OS 2280 2222 =26tH
AL I WS

2.3 Propagation Times in Nerves
=20 M55
- axonl XIE0l dldlotd dEHZ St
— axon® XIZ£0| 2microns0|®, 8ExE= 2F 10m/s
— axon® XIE0] 20microns0|&, ME=E= 2k 120m/s
- cf. 8AHIIS &= 3008t m/ s, Sltel £&&= 334m/s
2.4 Inner and Outer Hair Cells: Nerve Signals in the Ear
Stereocﬂ.'a ?_I‘:;?"
cell
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The Organ of Corti
[0& 3] The Organ of Cortid
The Inner Hair Cell (WS Z2AIX)
- afferent fibers(&A AF E&R)0l 2o XN2EMH, A=2S ol 8L
The Outer Hair Cells (22 MIE)
- motor cell (2 MIE)
- efferent fibers(%éﬂé AA ER)0 Qo AN2E0, H2AXREO NELRHM A2AME
2 HNBE BTz &
R Z2AME BtE2s S2AIHA Aclo MDD CIZoHH otd, SMO| RES o5
Nerve Firing(&lZ AL
- &FAF = refractory period(2201: M3-2HIZIF K20 BtEe =, OIS X200 Bt
& £ gl= J|12hH0l US
3) &4 : http://www.bcm.edu/oto/research/cochlea/Hearing/
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2.5 Rate and Place Theory of Pitch Perception

Place Theory

- Fo0l Mk MZSe S2AZLE K=ot

High Low o
Frequencies Frequencies

[0& 4] A Schematic View of the Place Theory4)

2 Acle 099 As0l AB2 JINY XSS M=0l o AHE
-> 22t 25 M U2 Jis dFo 24dd

2.6 Efferent Nerves and Cochlear Response Curves
S AMSO =29 0.3%2 XHOINMA RY Jis

2.7 The Auditory Brain
Auditory Cortex(& 2+ Il &!)

- basilar membrane(21 X 2) 2 28 HAH0| auditory cortexl EH3A AN HA

THE BRAINM

Auditory
Cortex

(side view)

[0& 5] Auditory Cortex5)

4) 24 : http://hyperphysics.phy—astr.gsu.edu/hbase/sound/place.html#c1
5) 24 : http://news.bbc.co.uk/1/hi/sci/tech/1496709.stm
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[0 6] A4S & MLHZ6)

2.8 Interaural Timings

229 gtek -
- Interaural Time Difference (& 2t =& AlI2HX}I0])
- 5 A2t AFEEEO = 10 microseconds

- Interaual Intensity Difference (5 #2+ &c2l9 g XH0l)

- & A2 20tS0le AHEHS A XOI

6) =4

http://kin.naver.com/open100/db_detail.php?d1id=118&dir_id=110205&eid=UAwT5xwx6nr7hoB8iZ8rSe
Vetre8WS0w&agb=w7uwosfHwfo=
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