[ : e KA 2, el S e = 45 ot 4 BN e o WX
CRAD| 10BER SRR s BB B RAEL R Y AR

CIZER IR ARG 1 TR 1088 B A PR R R FEE
FT R B T T B R EH R A | R
*oE R EAR

SO R AN

PR RIS PR

YRR LR A

MOLR O E - A E - B AR ARy R AR TR A A A e
OrfLp £ 504 > #AE24 > % B AL fidt P RATHUFRFRe > YA (FE 4 > A AP0 o
EFLRYTFFEE-
1 {REESEE I FL 0= ) (R @R & Federal Occupational Hearing Conservation Regulations (OSHA, 1983)
E%&IVE 8 /NI HEFRIIFEF9{E (time-weighted average, fifif TWA ) B EZEEE > THIEE
(AR FAEERS 85 dB SPL B KFAEHY 85 dB HL CRFAZERS 85 dBA D ARFAERS 85dB SL
2 HRAEISHIAERBEZE - T YR EEE R ?
(&) B R A (tinnitus retraining therapy, TRT )55 15 SR8 AR L E2 55 ( neurophysiological model )
EIEN
B HIRREUE AN BFE TEZEEERE (directive counseling) &G (sound therapy )
OFEEEF (4 neuromonics tinnitus treatment, NTT ) 7Y B AT A A H IS Bl Ey g 7 ARV EE 2 2
LSS TSR VBB EIZ L - A S EZARILIITEE (habituation) FNBAYE
(DFRIE Henry Z5 A A 2005 fEARAFZRIS H - #2308 60%0  HIE (A= & A g iR (hyperacusis) B9
3 [FEIFFRER (deaf) K5 (blind) FYEZE » FEEL A IS - & DUEE 5 0 e S B S Eh - J7 =X > sz
FFES B (speech reception) FYHY - Reed 58 At 1985 fFEHYISEE Y, » ST EVENVEIE GG T E S0
FHSHRBA D) - EEELIRED ~ IPEROR ~ ILATR ST » AR BRI - ST =gk ?
(A Todoma (Bicued speech ©fingerspelling (Dtotal communication
4 NI RZET T A TAVEERAE R - S EEMEE IR o (HREEARTE 60dB - H AFENER
U EA=E (air-bone gap of inner ear origin; Attiaset al., 2012) ?
W NS {ERE (otosclerosis)
B/ g FE (ossicular anomaly )
©EFE/K (middle ear effusion)
(D)_|- 2457 21%% (superior semicircular canal dehiscence)
5 HRAFEEALEST (acoustic stapediusreflex, ASR) » NHIR A $ERR ?
WFRHE ANSI S3.39 - FLUHIEES 5 AL S Y= S I AT DAE 226 Hz 4
(B QOO i =& iy #5 B HIL S B R (B A% 4 95 - 100 dB HL
OFR4#% Schairer 5 A7~ 2007 FEATWFFEHEH - BAHAT (wideband click) AR EYSE S U SIREIME - &tb—
R IR 5 2RISRy 855 AL B R E 22 =
O HIEREEF AL ST > IEBE (probe) HYH-Z%f# Fy probe ear
6 (AXHIRLLTRELSER B EE  BEEigEaE > BAHENEY - HEME (£8) kH
WEEFHUS ST » AU T3 &R 2
(A /- H A RE7A BRI A B
B/ H I RE A [FHE PR
OEHgEA R HAEK
DFRHE Jerger Z AN 1974 FEAIWIFE45H > probe ear BI{#5E 5 &7 1 5dB » 50%/1{E 2 o] gE A~ & HHIR 58
=g INSE
7 REFEE S (bonevibrators) o RAIFILEE SRR ?
WREFEE R » — &I AN THZE (atificial mastoid)
(BM%)EH)\I;dfét%'@ﬁﬁﬁ%@%i%%ﬁﬁﬁﬁ%  REEE o 2 HEEE AT S A A H BT ( mechanical
impedance
OFEE SN TAZAE (alowabledistortion) fE4E » [LHE#% (earphone) @&t
DIESJRTE & T EE e KR EEREN T 2 - WERCEPEREEN IR
8 RN EIEmEIERVENES (test-retest variability ) - THI{a[ &R ?
DR EE A SRR ER] - S5 R 2 MEIVHESRZR/ NG - S5 S IR (Y B
B B E A A/ N FIIEE A (SD) sRKFR%EE
(O B HISE SRR AR AR E AT 5 dB B > B — R AR 2= B8 R e 20 dB
DFE A F M (insert earphones) FY4TEEE 6-8 kKHz [y I8 Bl
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FR#E ANSI (2004) > B A8/ - 0dB HL (audiometric zero) Ay » T HI{a] & IEHE ?
WETARIERSES (14 250 Hz 1] 8000 Hz) 1y 0dB HL » HEATEHERY SPL » DL 500 Hz A

®FTA RIEASE (14 250 Hz 1] 8000 Hz) Y 0dB HL » HF¥ERY SPL > L 1000 Hz A&
OFTAHIEAE®SR (f 250 HZ 1] 8000 Hz) 1Y 0dB HL » HATHEFERNT SPL #5—1%

DFTARIELSEZ (14 250 Hz 1] 8000 Hz) Y 0dB HL » HF¥ERY SPL > L 2000 Hz A%

FEE MR (speech recognition scores) HYSEEFLE: (variability ) » {heH NYIH—fESREHEE TR E R ?

(A)Pearson correlation (BANOVA (©binomial distribution (Dt-test
TEIERAN BRI » o] & B fy IEHE 2
(W) 5% 75 P B s (B g A 7 (B ELJER A AL A 55 Z P N A 5 Lo 2% b

OFMEAIREIA =5F > B — AR AR ONELEEAE—HE > B — AR

7> redundancy in hearing HYRCIL » N HI{A]E$HE5 2

(Aintrinsic redundancy - ¥5HY/E % R E B (multisensory processing ) DL s [FJHF RS [F B 4R R BV
¥ (simultaneous processing of different auditory signals)

Bextrinsic redundancy » BIELEE T 3E% 557 - AR

©intrinsic redundancy EFFIRIE R BE TEES AR EL - (RERE R 7 AEER (e

(Dintrinsic redundancy R fEFEEE 245 & = A ER AR

FRE Fligor Z£ AJY 2004 FRHSE » ¥ ABSEERL IR &R - &V ol g~ ol e nyEEts - REIRNiET

HIFYISE > NEIRCIUE & §EER 2

WE NP EE R eI B B RS Z 5] 121 dBA

(B FRIE E R R ik 2 22 2 Bl f4%4S (Nationd Ingtitute for Occupational Safety and Health, NIOSH ) &
e - (ESRE AR S R 70%L {8 AT H B0 H % (supraaural headphones) B - i (i \ IS IS4 1415
KA —/NEF

O yH A% (physically smaller earphones) i A& & ELig )y

<D>1jfﬁﬁ1jxﬁ%méﬁ I EREHEEXER e NI EEN 60% I HE KNS HilEE—
VAN:ES

IHIAE S EEE AT e 2 3 60 dB 2 RV A 7

A R EFEK B®YNHIEEEA (atresia)  OFEHAZEFL D HiEte3E
TR HE g b ey —(E R R B A IR B R > S 2R BN > A Sid g
A E BErE & E (autosomal recessive) ® M (sex-linked)

C) 4 s ( mitochondria) D) E B M8 (autosomal dominant )

#E EEPESR (hereditary hearing disorder ) 1 » 4975 2/ D LG B FMEFERE E4EFEE (syndromic hereditary
hearing loss) ?

(1)30% (B)50% ©)70% (D90%

o = B ARSI E B =5y T —EA R ERE h iy —&o 2

(A)SEBE Z4% (air-pressure system) BHFEFRELES (probe-tone generator )
O S ERsREA 28 (reflex signal generator ) (D E-f% (earphone)

H. (middle ear) THEBHYHE R/ (thin bony plate) - R EJ7RERE (brain cavity ) HYWEGRS » HH5 T

Fy ?

(A'tegmen tympani B®aditus ad antrum

(© posterior incus portion ligament (Djugular bulb

FR#E ASHA (1997) HYEESEEL =5k DU N/ NZEEIEER #7755 (hearing impairment screening protocols for

infants and young children under 3 years of age) - 752 A HA(HE A& M oaiEfs (visua reinforcement

audiometry, VRA ) B4 1z sk (conditioned play audiometry, CPA ) Wifd 5 AT » Hofita s &7 Al ks ?

(1)30dB HL, 20dB HL (B®35dB HL, 35dB HL ©35dB HL, 30dB HL (D30dB HL, 25dB HL

fRIE ASHA (2005) A1 ANSI (2004) Frs]ERvsli SR ITES ] > G E B ER NFIERS 2

(4)1000 Hz, 70 dB HL (B)1000 Hz, 50 dB HL (©)1000 Hz, 30 dB HL (D500 Hz, 70 dB HL

RN IEEE 4EEEHE (nonorganic hearing loss) > "INAIIFIUAF $EE% ?

(ASRT £ 50dB HL » SDS £ 60dB HL T A 92%

BT E £ IH TypeV Bekesy pattern

OPTA 1 SRT H#E 2% (H40 SRT 8> PTA12dB DL | )

(D) Stenger test IR &4

FR#E ASHA (2005) - T4 I ORIERER - BV ESR - TR A 7 1ERE 2

(A)FH 1000 Hz, 0 dB HL BA#& Iz

BREEER S =0& T “F% 10dB HL/F 5dB HL” Y FEE

ORMEFEE 2 Fymilal & EFA “F% 10dB HL/F 5dB HL” Y FE(E

DFRIE Marshall 5 A 1998 FFHyHesH » ERSHEE ASHA (2005) kK ASHA (1978) FfEPERAVAERE -
DLASHA (1978) AfE
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RIS - FEEE T > Bl asaILLp] (treatable medical conditions) K&JHZ/D ?

(A)5-10% (B)70-80% (©)50-60% (D)20-40%
PGS H SRS (superior olivary complex) #E » AJHA pR AR B ELAVERE. 5 SERERET P HI_ B4R
&% (media superior olive, MSO) Ei5MH| A& % (lateral superior olive, LSO) HIALIL » "N7Ia] ¥ IEHE ?
(&) MSO Hy##EETT S FE R 2 FefIFI{EA (inhibitory )

(B) LSO HyH#HIE T R A m iy o OAER

© LSO Y& T A EIMHER SR 2B E (FR (excitatory )

(D) MSO FyHZE T EE# (dischargerate) fEEEH.F &7 (interaural level difference) [

FiTag Y attic retraction » 2550 FAVA—{EEL 5 2

(Aanterior portion (B)pars tensa ©parsflaccida (Dumbo

{5 FHEE R (sound level meter, SLM ) sRBCAEFE Tk d EEs Al » A5 HUMHSR S IE R B S S
A o BENRCAEREIRGTHYAEAR - NI E iR 2

W AR (calibrator) EAFRERRETHYER E -

B AR TR 7= (narrowband ) 555

OFIFERERRE YIS 258 (gain)

DR & = PR B A T AT B B 2 H— 2L

ANSI S3.6 (2010) HyESHIEEAE ) » FRAE TR [E A EHE s (loudspeakers) Y25 & & (reference
levels, RETSPLs) - NHIANMEME » A FHE I EAE T ?

(4)90° B0’ ©45 (D)180°

B TER] (SRT) AI5EERF] S0%IERER R (EARAENRY - T HIRCIUo & IEE 2

(WFE 20dB [ - 4575 {1EEEFE (spondees) » Hrf = (i EHE > FI{EFERR - KL SRT £ 20 dB

BFE 25dB I - 457 {[E % F5E (spondees) » Hrf = (i 1EHE > FI{EFERR - KL SRT £ 25dB

OFF 30dB I - 45PU{[EEE 55 (spondees) » Horp ={# EREM ARG > —(EFE% » KL SRT £ 30 dB

(DFE 35 dB I » 45—l 5d (spondees) - —{iHIEMEM R - [Nt SRT £ 35dB
THIERERIEERE (interaural attenuation, 1A ) YR » (A& $ER ?

WHEEF AV (frequency spectrum) 2 (S8 FHELHEONIENY - 2B H B ERIVR T2 —

®H-fE =BT AU E# (insert earphones) iz K

O=ZAENERIZE - EEHERNIER  ZEHMERNRTZ—
ODHHEZREEEETNERHAN g8 EHEREHHIE

Se RIS (congenital infection) 7Y LB HAS TR - TYIAE R EFEEN ?

UL /5%==+ B
OfEER T2 DR EEASEEEFSE (HIV)

T IVE SHIARZE (lever action of the ossicular chain) HYR 28 I BAKE 5w 73 Al By T 51{a[ 3 27 MilmAYEL{EEY
Fyfar 2

WEEF ~ whE ~ 2801 ®#EF -~ 55 -~ 1.5tk1 ©O#F -~ AFF - L3tE1 OfEE - #8511tk 1
14 A H i 48 (cochlear nucleus) 1% » HAEHEAZ 7 =857 » 55/ NI B RN EFEEA 2
WHITREEEHs%F% (anteroventral cochlear nucleus, AVCN )

(B &8 HaE 4% +% ( posteroventral cochlear nucleus, PVCN )

O ANHIEE RS % (media cochlear nucleus, MCN )

(D2 B g tHa%4% (dorsal cochlear nucleus, DCN )

TR E57 U035 (theory of signal detection, TSD) » E &S VR0 AT :

Wt (hit rate) J§/D B)ZLEA% (missing rate) H

OFREAR (fdsedarmrate) Hf D IEWEFE4E% (correct rejection rate) i

TRIE T ¥ e B H s (duplex theory of localization) - & FMRE Y 2000 Hz I - THI{a[ 55 Fy 12
TRHERIVAR R ?

WRE-ZFE7= (interaura level difference, ILD) B® W EALfHZ (interaural phase difference, IPD)

O W EHEE 7= (interaural temporal difference, ITD) (DILD E1 IPD

NHIferE e E LAY (micromechanical ) Z:47 > ARG5S MEAREAT R E RIS (S 9% - Y
HERL > BN EE PSRRI AERE 2

—~

WHIERTAZS (cochlear amplifier) ®EEEENL (action potentials)
O B =M EE (spontaneousfiring ) (D EH45Z8 72 JE ( cochlear microphonic)

THIRE A B AYEE AL 2 Rl - fa] 5 IERE ?

WEHHAEr (endocochlear potential ) F5HYEYMNRE R E L
®H A E A7 BA+100 mV 1Y E 6%
OFNEAIEAAYEE L4 F-40 mV
DALY E 14 -70 mV



37

38

39

40

41

42

43

45

46

47

48

49

50

%5 1110
Fx 144

NEIRE A IS A T T RE SRR - )5 IR 2

WAL B2 5 (place-volley theory ) f2:f57#E A FME i 5 (e EL AR R AN [a] 1 5254 S FE A BL JEC R 40 BT HR B

B (FE%) Hizm (temporal =Y, frequency theory ) 2 A& TREH A B2 (al-or-none) HYHIZEIL
BB R TR

O IR B (resonance place theory ) &0HAr B M HFFEIEEG - 32 B EES RSP o7 Al AR R AL &
Em i R ST TR

(D)George Von Bekesy /> 1960 FEAFEHAVTTH#ER: (traveling wave theory ) BilER (AH%) HHEREC R AHIT

THIREA N EH SRR - o] ERE ?

@ o (scalamedia) HYEREAFEmINKE R (perilymph)

B (scalamedia) Bigy =g (scalatympani) fE8ETHFL (helicotrema) KA B & AH

©) Hr S EL i e s Rz 55 2 [ o3 B DAL IR (basilar membrane) &z Reissner [XHAAHIR G

(DFEL Y B FEAE H R LR A 25 - s TH AR

Ze[LifE ek (spatial separation) A BIAFRAMIEREE F &% (cocktall party effect) o » 73#F FyIfafERHE ?

WEEJEETEE (B FAEAAE ORERA P (DR AER S AT [
HEEE R AL 2 AR (lateral inhibition) » AXUtER N 51 fEThEE ?

WD H S RSB B ISEREESLE (spectral contrast) HYREELTE

© %5574 (graded) HYEE(L DIRENHEAZEREZTHIRS

BN B R N s A TRl O 5 [ = o

WEE—RIPEZTT SR > REEMRME T BRI TR - BIMAE RS TT
B®FH KT EC (efferent innervation) &— &R YITEEME 2 FRIEAE RGN _DITEH SRR
OF A MEEEmaagdE (afferent fibers) DLZ¥E— )7 2 BC/ M EAHRE

(D) SZ AC A B AHRE A A T A A 4 A 7 MIZ e R4S 44 (outer spiral fibers)
THIAERSMA_EAHERZ (lateral superior olive, LSO) AR » {4 TEAE ?

ALSO Hf [ (ipsilateral ) Fil#EF E/IHIEE (inhibitory )

B®LSO Hf [ (ipsilateral ) il E2FME (excitatory )

©LSO %r¥H] (contralateral ) IljEmE SR E (excitatory )

(DLSO HiEzEsz#H. (binaural ) FIHA~FEZEEH. (monaural ) I

T B EEUHERRS - KB 226 Hz (2% 220 Hz) M9 » R B SS FH e Z i8R ER S 2

M E <8 (admittance parameters) B®EHE JS7F1 (stiffness reactance)
©)E[H /7 (acoustic resistance) (DVFE/ [V BLE HE R 2 7 (friction)
—(& 30 dB HL {yzR%EH1—{# 50 dB HL fynEss » HiEfm#ll (signal-to-noiseratio, SNR) il ?
(4)-20 dB (B-10dB ©+10dB (D+20 dB

Punch =5 A (2004 ) K Dirks 2 A (1976) #52HIE, MCL ( most comfortable) f1 UCL (uncomfortable level )
HINEFPE - 53R MCL [He 2 RIRIE =98 595220 e fd RS EFE MCL B - [RIHLER IR E A T i i
T 0A ?

WER EFZE (ascending) #i MCL B

®fEH EFEARH MCL E - FFH T % (descending) 55— MCL {H - 23 U HEEHY R E

O TR A MCL (&

M5l UCL {H » FHI MCL {8

FragiVEE H53 8% (diotic listening) » &15 -

(&) W B[S BRSO SR R = (B) W B[S FF RS [SIHY R =
OMBEAEAR[EWFZ] > BEUCHE ERYREE O R HAEAR[ERFZ] - FRBCR B R RS
BEgmAE (admittance device) T FEZE @ (a R AN AR IE 2

WEEREfE (equivalent volume) BB ) (equivalent pressure)

OZF E=EEYT (equivaent acoustic immittance ) DEEXFEHEZE (equivaent volume velocity )
B A B = B SRR E AR > NI sEER 2

W ELAL R (dekapascals, daPa) (B B Ry Z B (mmhos)

OB o] DK ZoRE (mmH,O0) F£oR (D)0 daPa F=o~H- 78 N HY R 25 [E A SRR

NERETA N L vh B A R AL > (] IERE ?

WIVEEEHEE (maleus) ~ ffE (incus) -~ #8575 (stapes) - 5 W (< B2 OB &5 S o HeAH 2 132
B® SR TR 55 L B RS R ES BTS2 BC > Ukt o] REEE B R RS MATT [ 7 )

OFF AL EE T RS AT ie - URKERF RS S 1R L

(D) H R A o 4 5 5/ |\ S A OB SR - S e e PR SRR Y s B Ry S

ERE b & EafE(signal ) ERAE i & ( masker )2 Fil > sl il & HIRAES 95 5 2 1R ARGk 2 i ( temporal
masking ) 7§ fy

(A [E]HF 35 ( Simultaneous masking ) ®FiAE iz (forward masking)

O1&E#E; (backward masking ) (DB, (annulment masking )



