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Critical-band compression algorithms for digital hearing aids
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Abstract In this paper, a novel algorithm for digital hearing aids was proposed, which considering the feature of the wider
auditory filter of hearing impaired people. We have focused on this wider auditory filter shape and developed a method in
which the critical band is compressed along the frequency axis. This algorithm is implemented by two approaches: the
Filterbank (FB)-based approach and the FFT-based approach. To evaluate this algorithm, two experiments were conducted:
articulation test for Experiment 1, and MOS evaluation for Experiment 2. As the results of the experiments, these results show
the feasibility of frequency compression algorithm for the hearing impaired people.

Keyword digital hearing aids, critical-band, frequency compression, hearing impaired

1. LB

BHEEBEOCLZOOHBEEORAREIEEBEEL W
BREZZETFTVD., IEREO-DOTLITY) X LD
RIZBEICHEOOR, ERAMLEINATVWEFEDL S V.
EREEFFBRAEBORBLERL NS L E
SERICZ 27V o THLBE T W, —fEHICH
EREEEF2VRETCRETIEVTHEELSHE
FRT. LPALHFEGE*ECEEORTRET R,
K=V EORBTTOERZARE LSS, &%
RS EIET S, EREZOTLVIY XL ELTHE
7 4ANFTIEBHFENNR /AR T RT3 a
ERIPHVLENRTVS., EFOEFBHEOFETIX
BRETTHREEBEZOEFARELGIFEIROoA T

5[3]. ¥/, BERBEOHMENMATEDOEEN M
WELT2HEBREZOEKRDO 20D AGC(Automatic
Gain Control)iE[4], @BV BREO OO TN F < 4
77 FVIEBE—L T A= T(5]1EDOHEH
PEBICHBERCILBEEIL TS, EE 7 VIRIC
BEOWIHEL LT, ANEFEL*FIREE 7 V5
LD IBHFHIIGT, BHRFEOHFEHEFTOAE T
TRLEDLETHEL, F#HFHOTHRESONZE
HIRARTAHAFEIRE SR TOL6][7]. EBOHEE,
REE, BEEBBEOELL L HBEEICKENRDS
hi, LALIOFETCRERLEFOMEREEAR
CTRUTNERLLVWRELEVIFENDH S, FLUL
BEEmMECTRS L RIET2HRL LT, ANES



DILHHARZ PV ERBMERCESTIZ &0
FEAHDHB). COFHE, BEEMNERLETERE
REDGBOBEHAFBECHEERBES, RETLER
OENEEHTH2IELEZHBELTCVS., COEKBD
BRCR, UHFEFRLAERELAREORLERL
THEBRENF VWY, FHELTRBIEBBLE SN LD
7=,

FRAXTE, BEBEBEOHE 7 1V 5 ORKILRE
BEEOLDLERNTEN o TWB9)E W) EBICH
BL, BVWEBEBEA+LOBREBERMERE) 2B
THHLWFEEERET S, FFECBVWTANEH
RERTHREEZE L AFBRcsES D100, 78
ENEBHRIIBVWT, AR MIEKIZERTRS
EOBRLEEBRAMICEMINDZ EVWIFETDH L.
FRLTHRCOFELXRRAWBES & ILHE[11][12].
Fig. | KA FEOBMMERY. £/, Fig. 2ICAN&H
REELABEROANRZ POV I ARRT.

oy —

oW
Fig. | BRWHRESROBMESR. ANFEFIZIERFRIC
BoTHBRAMEN %, ERRATFROPLBERS
BRIV ERS NS,

2 HAMBERMD DDOT VLY XA
BRAYREROT VT XL 2ER]THDIC, =
DOFEERETS.
2.1. FB (Filter Bank) ¥

IV, ADEF2BERTROBPLBEBICEVFFR
S8 % 4TS5 110] (BEA LR 2 16000Hz @ & & it 21 7
W, 11025Hz D & &2 19FFR). THOT7 1T N>
A4 —-BIZLD FIR 71059 THB. 5%
x, [k,n) (k =1,2, ..., 2)LBE, ZOEEH»

org

LBen~nraARE, Jknt kKOS, —HELANE

BUMLBRELESECBLCRDAES %
odkrl, EOFEREE 2 HROL LN AN L BH

Magnitude

Frequency

Critical-band
ER compression

Original sound (Fs 11028Hz, 16bit)
3 R T TR X T

Frequency
S o
o«

1000 2000 3000 4000 5000 400G 000 8000 9000
Time

FB-beed Critioal band compression (Fs 11025Hz, 16bit)

% &
O 1000 2000 2000 4000 S000 4000 000 OO0 9000
Tim

FFl-bead Oritical band compression (Fs 11026Hz, 16bit)

0 1000 000 300 4000 5000 OO0 000 000 MO0
Vims

Fig2 BAMRMEROARZ bu ¥ Fa. AHERFE
(EBOICHLTFBEILLY 80%EML -BH(PE),
FFTEIL XD 80%EML-EH(TE). BRFHROH

LEEBCHERIES STV 200 bh b,

% E Jknt+3E, % %) TR cosh,, [k,n] it
cos8,,,[k,n) = x_,, [k,n)/ E,, [k,n] - - - - @

ERT ULV HURDE., EFOERELHROABTIZE
MEFTEEEINATVEOT, ¥ )V THISEYEMRLT
LHERICERHD»THEBEIEY, BEEOLL~L ok
E, [k,n) L FH 8D * x ) 7 B 5 cos@,,,[k,n] % # i}
EhbEBZILREL-TkBEBOHRICBITIZES
ylk,n] k023 L

y[k’n]=E [k’n]cosemp[k9n] SRR 3]

org

LB, BBLEERBRIbLIE - THERISLODES
VMk,nl 2 RLADEBILIL - THRENZHAE
5285, AENESGERITES S EFIE, &
BAFRTCEEOFERBICHL, (100— R) 0¥
BCAEBESSND. Fig. 33 FBEN 7Oy 2 ¥4
TTILTHA.



A. Filter-bank based approach
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B. FFT-based approach
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