"m Check for updates

Journal of KIIT. Vol. 18, No. 1, pp. 127-133, Jan. 31, 2020. pISSN 1598-8619, eISSN 2093-7571 127
http://dx.doi.org/10.14801/kiit.2020.18.1.127

g=o] 54 HEEE o8-S ALE "HAE BA7] vE
dare]go] #I AT

71 St
(=]

=

£
*

A Study on Fitting Algorithm of Custom Digital Hearing Aid
Using Korean Articulation

Hack-Yoon Kim*

o] EE< 2018~202081 350 ATt APFSATFaIE AU SGedF2ANEEDTHA) A s ATHAE

Al et A G BAlA tAE BA7)Y A ol5& AT o) AMESt Qe daEEe AY
oA MEE AL IUE ARSI ik 7129 9H dugs T, 949 WERd FHES Fo /wd
7ol NAL-NL2 ¢agFoltt. o] ¢ugFd 9o olg HEEE 7222 /i Zol7] i $evet
W BAEAA o)A JUE HEse AL FAAst dgE wekd B APdME o EAA
S Besh7] A5t 7]1€9 NALNL2 €185 7Ho = g 4 4ESE E9AAA sEvet 44 &
oAl At FAE NALNL2 €ugFs AQtstal, A4 o5 &4 2 =Y #AE vl T438to At
S d1E|E9 BFAE YT o, A G SAENA o] YuEEE HEAA A duFY #

e gdstann o

Abstract

The currently used major algorithms for fitting insertion gain of digital hearing aids to hearing impairment in
Korea stem from an overseas development. Among conventional fitting algorithms, the NAL-NL2 algorithm was
developed with an emphasis on articulation of speech. Since the algorithm was developed based on the articulation of
English, it is considered inappropriate to apply it to hearing impairments in Korea. Therefore, this study proposes the
Revised NAL-NL2(RNAL-NL2) algorithm suitable for hearing patients in Korea by embedding Korean articulation
based on NAL-NL2 algorithm to compensate for these defects. In addition, the validity of the proposed algorithm is
verified by comparative analysis of relationship between insertion gain characteristics and input/output, and then this
algorithm is applied to actual hearing impairments to verify the usefulness of the proposed algorithm.

Keywords
hearing aid, fitting, NAL-NL2 algorithms, RNAL-NL2 algorithms, hearing impairment, insertion gain

* AFdstn Axlsta wg - Received: Dec. 04, 2019, Revised: Jan. 08, 2020, Accepted: Jan. 11, 2020
- ORCID: https://orcid.org/0000-0001-8776-1512 + Corresponding Author: Hack-Yoon Kim
Dept. of Electronic Engineering, Cheongju University, 298 Daeseongro,
Cheongwon-gu, Cheongju, Chungbuk, 28503, Korea,
Tel.: +82-43-229-8438, Email: hykim@cju.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2020.18.1.127&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

128 3=o] &4 WEEE o83

.M 2

17 HAp Z1eke weh w4 WA g
A2 &7l A Zbeta ok Y &S Qe
dA BAA Bt HH & AT Y% B
7] MEE Gs] P JrH1)2]. gurE e
2 B oY AsE S 3 Ay =
opxl ‘é“z‘%‘lﬂil(Heanng threshold)& HAAA F11
29 AgE YS(Compression)ste] FAQ1S F
ol AHHAR AgE IH(Fitting)dles 9T

RA7E «L] 3ot dEle
Sl Al HbstA 2ok st EE?@ s A, W
S57F ®obA ok gt o] A%, FFH 49 A

717} B GX|(UCL, Uncomfortable level)& @A &
=% zAste] BAY7] FEoR A 3 A9
dYo] EHA Tolof FTH3|4]. wEkA G o
A AAIY AY &4 AR wet 4 {0
O27] gz o]o] BrEo] HHsA o5 F
gt Zlo] wig Fasith %7 i AS7HA
UAd BA7|ole o 7HA 9" dagEEol
A k= o] AHEE AL QlTHA4-[6].

dA7HA Ak 98 dadEEY 542 HA

O[N
l~>
o
N
e
o

=4S A8 Normalization)st] SZH A7} &
5 EEiT‘I]H A ALse AE FHRHOE
skl TH13]. I FAAE B3 9] A &F
2 sele) e B

al
}=9} 1]/_]-7<4 5}1].7]. HlolSo) =
AE o]&ste] 501X IHAFF(Independent Heanng
aid Fitting Formula), half-gain rule €3g]&0] 91
o] ¢ugEH FARE ol8Fd HEE TEol
POGO(Prescription Of Gain Output) ¥3L2]&3} 2%
S 7]Mko2 3+ DSL[i/o](Desired Sensation Level),
FIG6 5o] thEAS darg]EoltHe].
gg 5o W, 35314 55 7 IEF

e &  NAL(National
Acoustic Laboratory) ¥alglEo]l /L= ATH4]. 1

B NAL ¢3E]&o) half-gain rule ¥ 13 7]€7] H
&8 83 NAL-R(NAL-Revised)o|&t &7 E]%E
ARG B8] A= g SAoA AL
U= v I8 32419 NAL-RP(NAL-R, Profound)
dugEE ALEGT NALRP 41EEs B

g &g n

st 54 WERF SHIEHES

ENATFE ]d%ﬂ NAL- NLI(NAL—nonhnear, version
1) gagFo] AXHAJGA]7). o] LuES
25 2ol7] skl olo) 24 EE AFIL

Speech Intelligibility Index)[8]S ©]&3to] &A=
EEFE ARE ol =390 1§, HAl S
S AEAN1, T TFed ofF ARE
59 o 714 WHe FEA121 NAL-NL
2)E HE3FYTHI).
T8y o] NALNL2 ¢3Ee FoE AMEst
AEES T FOR o}, gol9 o]y HER

238

2(Version

[e

Y

NAL-NL2(RNAL-NL2, revised) & 18]&S Aok,
I F84<s gRlstaa g

2.1 FIG6 ¢12|&

FIG6 €gF4]S &9 7|5 A2 4f
(50dB SPL), ¥t 4&g|(65dB SPL), & 4(80dB
SPL)Z T, & 19 B3l A3 o] &g =
71 weh A ol5E Fug v FA AEA
A B, ol Al F7Y Ade A 223 FFY
HE IR 72 —’[Ll‘,i_—é}d AFQlo) S(Insertion gain)S 2
gk o)t



Journal of KIIT. Vol. 18, No. 1, pp. 127-133, Jan. 31, 2020. pISSN 1598-8619, eISSN 2093-7571 129

. FIG6 &112[&
Table . FIG6 algorithm
Loudness Hearing threshold(Hi) | Insertion gain
Small sound 0-20 dB HL - 0
(50dB SPL) 20~60 dB HL Hi - 20
> 60 dB HL 05Hi + 10
. 0~20 dB HL 0
'\fgl'g SSOFL,Bd 2060 dB HL | 06Hi - 20
> 60 dB HL 0.8Hi - 23
Loud sound 0~40 dB HL 0
(80dB SPL) > 40 dB HL 01Hi - 40)
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Table 2. NAL-R algorithm

Frequency(Hz) | Ki(dB) Insertion gain(dB HL)
250 -17 X+0.31xHi-17
500 -8 X+0.31+Hi-8
1,000 -3 X+0.31+Hi-3
1,500 1 X+0.31+Hi+1
2,000 1 X+0.31*Hi+1
3,000 -1 X+0.31+Hi-1
4,000 -2 X+0.31+Hi-2
6,000 -2 X+0.31xHi-2

(X = 0.15H3FA, H3FA = (H500+H1k+H2K)/3)
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