Le KA 2 iy 7 h— = A4 21 4 21 Voo 2 WX 2 ’L:b:
107 &%= R PRz et | 34520 Flrdpanadsio g (D010

STIER R AL § 1R 107 £ B PR R R 2k FE
F e RET IS P TP B R T AR A | TR
£ wFELR
O RAE
P RARS pE
TREEE B
BLR D O AGHES B - A B - Bt Rl g B R o FETEE A AP o

(=) j\,fﬂg * 5048 J’i.ggz Ao B OB ASE AR b RAEEL AT e s ARt .pé.%z i SR AR

EFLR*TIFEE-

1 AP E RSSO - A& 58 ?
WEHHEHAGEAEDNEES (oval window ) HY EJ5
BE R EEE (malleus) MIFHFFEZE (short process of incus ) i
OrPEEANEE - NEEIESRER (round window )
D§EF AL (stapedius muscle ) FHEHE (HALHT AL
2 PR ARG MR AL LA (efferent fibers ) K SME4HAE (OHC) KA FRA4HAE (THC ) ZEA:ZEME (synapse )
HIREZC > 3 ARy A 2
(&) OHC EyZefifmifE= (presynaptical) ; IHC R2<fmifE=t, (presynaptical )
(B OHC R2efifig ==, (postsynaptical ) ; IHC fy2<ff{g =, (postsynaptical )
(©) OHC Fyzefifiiz 5= (postsynaptical ) ; IHC F2&fFifE, (presynaptical )
(D) OHC FyZefifmifE=, (presynaptical) ; IHC RZ&fifi&fE =, (postsynaptical )
3 IR (tensor tympani muscle ) J5HH = Y #4E (trigeminal nerve ) FTSZHC - & HUGAERF A TR NG
HITEF B N AR 2

WKFEEE (malleus) ¥ (B)i# malleus FEFTPHIL
Of855 (stapes) {X1&HL D) stapes {EATAHITL

4 THMEEAE T HESTILEC (impedance match ) FEHIFVE SRR 2
WE5HE (tympanic membrane ) YA
B K55 # ket (stapes footplate ) A RENHIFALE
©#5 5 A (stapedius muscle ) BASTHFEER (tensor tympani muscle ) AYU4ESERLE
D/ [VEr§## (ossicular chain) HYMERREF4:
5 fE/K¥L2E#R%E (horizontal semicircular canal ) B » FE4HAE_EAYEN4EE (kinocilium ) FT[A5E 2 (toward
utricle ) i - (HECERAERATIEEZRAR (firing rate) S(ERy NAI{A# ?
VR (B) kD (SRl DR —E
6 THIRERESERCARES (cochlear amplifier ) AYFCL » [ #EER 7
W5 LA A AR R HYERE
B fE S FAZ ARG AT BT R R
OFHAH TR AE BRIV S IRHEM (spiral lamina )
DM EE E 5T Ay EE A AR
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FEER (characteristic frequency, CF ) HYES—{ERIME A VRS tES TTHI R FE G FEE A [EARRE 5
(suppressor ) FYHHIRTIREC D > 18 BEESEHTI] (two-tone suppression ) » 4 IEREEESEHIHIFVRGL » (ArEgEss 2

(A) suppressor HYFEZREL CF #HT » FH S BRI

BFFEAARNL CF 1Y suppressor FELE % CF SHZRIY suppressor FIHIERA

(©) suppressor HYFH A] DL i BUR A FHEHHZ

D BEENEE T EEHYIEER R 14

AT PHETEE AR AT - OE W% (cochlear nucleus)  @FMUE % (lateral lemniscus )

ONHIFRAEE (medial geniculate body ) @) &% (superior olivary complex )  (5) | fr- (inferior colliculus ) °

a7 [ R B 2 AR R e FRY B YRl 2

BORBD® BODD® C0DQBWA® DODOBS

N AE TR R A {H LS (efferent pathway ) AYFCIL » ol TEHE 2

WIFJEE Y FERZ (superior olivary complex )

(B)AZ X 2 S HIF iAo £ 2 5 PO fiid#81% ( medial superior olive, MSO ) - EI[ZE¥HAIR N4 (THC)

O X EHA AR Ry B A B8 (myelinated ) AYFHEL

(DAAE X 22 SE{HI RS o Ry B Y 14

RS A&y EEEE{E (afferent pathways ) ot » SMA|_EAffER% (lateral superior olive, LSO ) E#57

TIHAL—(EH A S AZ AT RS A ?

&) EHMAIFYETHE (| EEtH4%4% (anterior ventral cochlear nucleus, AVCN )

(B)EE (R BT HE (B EifE +H454% (anterior ventral cochlear nucleus, AVCN)

O EEHIAY % HE (I E45 1#484% (posterior ventral cochlear nucleus, PVCN )

(D EHHIAY % BB (I H05 1148 4%  (posterior ventral cochlear nucleus, PVCN )

YMHNEE Z. (lateral lemniscus, LL ) {H#zE B8N E Ff7%2 NIt (inferior colliculus, IC) FF » F3HFI|E

IER AL T 2
WEHIZE (dorsal cortex ) B4MHI¥% (external nucleus )
©PEHIF% (ventral nucleus ) (D k% (central nucleus )

THIE RATEEE KRS S B HIRGIE - o] TR 2

(W FREE AN K EEAENG S (lateral fissure) HY_EA

BEREERE K78 (primary auditory cortex, A1) AFVEEEZER S F 2R H NHIRSIRASHIRE 734 (ventral division )
ORI E 78 (auditory association cortex, A2 ) F I FHARE[A] (Heschl’s gyrus )

D /EATER R E LIS AE (trapezoid body ) 1 /Ry W (A feH& B S A A A i £ S

EEEHFEEHE - 4Ri%5 (binaural coding) BF - #MHI_EAIfERZ (lateral superior olive, LSO ) B85
HIEHEZ NoIAE ?

W EFEE (higher frequencies ) 5z ELHF[E]7E (interaural time differences, ITD )

BEAEZ (lower frequencies ) Kz [ E-HFL 7

OEHEE KM E&EZ (interaural level differences, ILD )

(DARFH S e W H 58 72
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F = 16-3

B0 20 dynes/cm’ A& 1Y%/ B4R 5y H (dB SPL) 2

A 20 (B) 40 ©) 80 D 100

R A BERVIEEEE B BEHY 4 % 0 5 A BUAIEIRYE 58 Fy 60 dB SPL - Al B BEHYESRIE Ry NIfEE ?
(4) 80 dB SPL (B) 100 dB SPL (©) 72 dB SPL (D) 66 dB SPL

B E R AHRIE (amplitude) - BITFIHIREREE » 18 & R HRE 2

(AZERE (loudness ) B (pitch) ©EZ'E (timbre) (DEiZ= (rhythm)

—{I& 2000 fifzz (Hz) Hy&EE » HAEHY (period) & NAIA] 7

4 0.0002 #» B 0.002 #» © 0.005 #b (D) 0.0005 F#»

—fE FR R EINER (reverberation time ) J2FEE S NS N BRI I 22 i@l E 2%/ D7 HATRRHY
BRERE 2

® 10 43 H ® 20 43 H ©) 40 43 H D) 60 43 H

A sy H (dBA) 5ZLAZ5/) phon {EAVEFZE IS (equal loudness curve) 2RI (weighting )
HIMRAE 2

(A) 20 phon (B) 30 phon (© 40 phon (D) 10 phon

FAEFR RS R 200 2570 (ms) BZHVTEERIES 20 77 H - B ERHER IRV & 20
ZP0F - A ERRME R FTRE K THIA# 2

(W 2047H ® 25 47H © 3047H D) 40 77 H
i<} sone scale > HH% Fy 1000 Hz ~ 228 £ 2 sone Y& 58 By T 511{a[# 2
(A) 20 dB SPL (B) 40 dB SPL (©) 50 dB SPL (D) 80 dB SPL

EETIVRREE  NHEYRRHZE S0 S (tonality) FREZEAVE SIS R (duration) 2k
Fy THIfaIE 2

(M)l B O—F&K DA —ERM
TERAU B BRI 2 (psychoacoustic method ) H » DU & & & A/ NI 7046 T > ik VE
ZREE S A NI EE T Ry T Y 2

WIR#EDZE (method of limits ) BH#EL % (method of adjustment )
O EERINYE (method of constant stimuli ) (D)5R7H#5EFE % (method of forced choice )

YA RS A A RO ] 3 TERE ?

WESAE RSB ER RS AL L R EE AL SN E

B) = RSB EE A S A A (L R IS ALy h 0 B

ORI s A AT AR A M B RIE (amplitude) BOK
(DVRH = SR A R AC B 4T BE 2 (spiking rate ) iR
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THIERIR/ N FEAEE (minimal audible angle, MMA ) FYR - fo] EEHER ?

WLLJTfirE » AE 0 BEF T - MMA /)N

B)EF#EE (cone of confusion ) #41E 90 B L

(© 1500~2000 Hz FYRIEH MMA 8K

O MMA A/ N FBEECAA M E =557 (interaural level differences, ILDs ) A

LIS 3 IR )4 (Type 3 audiometer ) AVEAERLE.  fitt) 1000 Hz FY4HE » mREZAPRAH0E f Ty 2
(4) 990~1010 Hz (B) 980~1020 Hz © 999~1001 Hz (D) 950~1050 Hz

ANSI 83.6-2004 - ¥R fE e & (audiometer) FithZEAIERME (linearity ) RpEZEK > NHIFL -
A B R ?

WIESIEEREREL S 5y HedE (dBstep) FH%ENS > mJHEZ VG H & 2HEZE 4~6 77 HIVE(L

B A S BRI R AT 1Y 0.3 52N

OGRMEREFTF XK

D&M AR AR e S BT SIE ARSI/ - HEXREEE

st = e JIMER (speech audiometry ) B » FZIEFAT FHAVHIEARE 2 BRI » 18 2 A AR ICLE 2

(A (white noise ) (® 1000 #fizz4i% (1000 Hz pure tone )

O% 2 (click) (D) Z=4EEE S (narrow band noise )

WNEEE L HA—&B oy 2

@WEgEED (tympanic) B)FLZEH] (mastoid ) O FE (squamous) DEES (petrous)

I EL AL A LR L A 2 A A A S DA S B R 2 A IS Y BT ol A 2

) S5HETRER| (tensor tympani muscle ) ~ = Y HEK ~ 25iRZE (cochleariform process )—§# 54 ( malleus manubrium )
®f5 5 Al (stapedius muscle) ~ BHE (LK ~ $E[FE#E (pyramidal eminence ) —gEAAZE

©O5%Z Al (corda tympani muscle ) ~ BHE (K ~ ZLiRk2e— k22 (lenticular process )

OFE AL ~ BREHLE ~ $8FFH (stapes head ) —#EfZE-E

5 EikBi4s (bone vibrator) B NG EHVEE/ VLR (ossicular lag) LUKt H & EH 5
BN

(W RS DY SEIAS OFEHA.ZE DFHTH

YRR B A PR AR PR A IS AR - feT 2 R 7

W FEEL AR BH A fE P EL Tl > SERIERR (Reissner’s membrane ) g 1 P Bl P

B FR i Y4E — Uy =8 0 DLUEIRG B [V s

OZREE N NI (FIRERE ~ 5208 ) DURPAHRERIEZ (HPFE) - R

O EEMELS R ER - H 2T RS TE < =

THIBER RS ES (Corti’s organ) TG HIRAIL A E$EER 7

WAL EERRE F o B FEEE > SR - R

®FFFEE (Corti’s tunnel ) & PIME

O BN EL TR A TR B 4 IR (reticular lamina) > [@FE PO EA4HHE

DN AN B4R 5 = 2 AN AR
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YIRS Y SRR ] SRR TR = R B ?

WEKFE (saccule) B HI R

(O3 OFFFKEE (Corti’s tunnel )

TR w2 N YAl RS S A AR S B & 2 4257 )7 (shearing force ) Hfh B4 _EITHVERTE R - iRk
TR ELAE R ©

WHIEER (Reissner’s membrane ) BLELJEHS (B ZE L] [ AR

(€ DN Bl 5 L EL JEc A (DB e R B 25

LUgrgE (wide-band noise ) BR&IERIHEESZ ST (acoustic reflex ) HYAESRELEL » FHIRUAUTE SR ?
WaLE RS FEE S BAFRNFLH#EIE (adaptation) 52

(O i B IR B S RS e = (D)4 B IR 2 e P

THIRAA BB %2 8 (cochlear microphonic, CM ) Kyt {a] % IEHE ?

(N ESMEARE RHIS 2

B EIRLEE EALE A AL E 5370 (distributions ) BifT)R7 (travelling wave ) HIfirE 73 AAHH{L

O TEEREN

(DM 580 Fy—FEAT M (band-pass) 2 = E 0REE Ry—TE S8 (high-pass) JEOR 2%

AR SRS (two-tone suppression ) HYRAILA E$EE5 2

() AT 3R BH ELE A RO E4R 428U (nonlinear process )

B HiH AL H#ESE = (continuous tone ) & FINHIEFH & J5[E (post-stimulus time histogram ) FY5Z fE & A
fifHE (sweep-frequency tone burst) HYRIHITIEGS

ORI EHRFRFZFEA - HIFHIRCR R

DIFFHE A (sweep-frequency ) FHEAECSAFHEIAZR (characteristic frequency, CF) » HAEH S
17> CF fmfE e IR SR LR CF H%F

NHIRETA R GBI EI RO - o1 A ©

(W B A F e EH% 72 (interaural time difference, ITD )

B {EAEH (i FHEEH %5557 (interaural level difference, ILD )

O1EARF(E HIEFZ A% (head shadow )

(D)= AR B A ILD

AR EEREES RV FRPEY (tonotopic organization ) HYFAIL » {a]# #ak ?

(WP E I PR R B S

B A M EMRE 5T AR

OISR E (A1) DUEFRNIMIRE S AAHEY

(D)2 A 2 BR 2 4445 (commissural connection ) R A%
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16-6

TNEF—fEEE F 2L (auditory evoked potential ) AN S )G 5 45 T K7 B HY £x B 9
WHERIBFER JE (frequency-following response, FFR )

B 7B S E (middle latency response, MLR )

OARUVLEZE R 7 ( mismatch negativity, MMN )

DIEEFESHER E (auditory steady-state response, ASSR )

MR Y E S (IS f B B OR A MY —TEpEReE ) ©

WEJEENL (sound localization )

(B HEZ IS (temporal pattern of a tonal sequence ) 45

O Z 5% (tonal intensity ) 45

DEEZEE (tonal duration ) 45

R 5 S EETE fE (inverse square law ) - /NIHFEREREERS E FIH 1 A ROHIRG—& 5 =58 5 90 dB SPL -
A MR R R % - E984 &% % 72dB SPL? (log;02=0.30, log¢3=0.48 )

W8 AR B 14.4 AR © 16 AR D 24 AR
i E EBA 30 dB SPL [ 5-10 dB SPL i > S5 LAYJE AL wPa (pascal ) HYEBANE Rl B BAR 2% 2
(4) 1/40 (B)-40 © 1/100 (D) 1/10000

flot& EERIMNEIERIE 1.7 cm 5 R{E —ImBHCIHYEE (close-open tube) - DIEFEIE[E 344 m/s AKETE
HA{RIIRAAA (resonant frequency ) FELE T HIHN—(EFHAREEEA ?

(4) 100~400 Hz (B) 400~4000 Hz (© 4000~8000 Hz (D) 8000~12000 Hz
F—(EHEHEHHA T (complex periodic sound ) H{E{HIZ] 220 Hz ~ 440 Hz ~ 1100 Hz ~ 1320 Hz SEFFHY55
J& > AUEASH (fundamental frequency ) &y R3] 2

(4) 55 ® 110 © 220 (D 330

(s Rt AR R E e — (s EE) - SH (B0 2 R IERHRIE (peak-to-peak amplitude ) 7y 2 B
A% » EIESZATE9 MR (root-mean-square, RMS ) J&E By N5I[{a] & ?

4 0.707 ®-0.707 © 0.354 (D)-0.354
EIEER 25 (low-pass filter) HYEGIEARA (cutoff frequency ) SRy Th#EE (half-power point) -
BV ELL R ARIRIE M/ Doy H (dB) HYSRER 2

(A 6 dB ® 2dB © 3dB (D) 4 dB
(SRR (theory of signal detection) HRRYVUEETHRENHE © syt (hit) - IEFERR$EZE (correct
rejection )~ FHAF (miss ) ~ FAEA (false alarm ) « I EETH A — {8 B (R 1% 2 B2 UL (sensitivity )
HEE?

Wk B gk
Oah « g O - EREEREER S « R

—FWI%'%E/\\Z\@ A /IME (masking audiogram ) HYRAL > (o] #5555 ?
W AR (masker frequency ) [ FTAYSEAR ISR R HE
(B HEji 5 R B SR A A
SR AT R EAEERSE S (downward spreading of masking )
AR

PR LR LT SR

@
Enw

g
—_
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