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A Hearing Compensation System Based on
Hearing Test and Fitting Profiles

HyoungWook Kim*, YeongRok Lee”, DongGyu Park”T, ChangYoung Han

ABSTRACT

AARY

Personal sound amplifiers(PSAPs) provide accessible and affordable healthcare to individuals with
hearing disability. Many studies are in progress for affordable PSAP development, but still people do
not have a best fitting profile for the PSAP depending on their hearing test. As a result, they do not
have a personalized and profiled music and sound, which are very helpful for those who has hearing

problems. In this paper, we propose a device and mobile system to provide music with an equalizer value

according to the hearing condition of an individual to prevent the hearing loss. In order to overcome
the limit of frequency band of the equalizer in a smart phone, we developed bluetooth controlled equalizer

based on the fitting profiles.

Key words: Hearing Compensation, Equalizer Controller, Mobile Application, Mobile System and Device
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Fig. 1. Playback process using PCM data generator and Audio Session,
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(b)

Fig. 6. Experimental environment for sound measure: (a) Smaart DI Artificial Ear with fanless laptop computer and

6ce coupler, (b) Acoustic spectrum Analyzer,
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analyzer,

42 N Zat

A A AFE 8 SFSH77
A Bl & o]&3t wlola
HBeo| Attt =3 M Fah VJMOHA
3t FAxol2E 1*E°ﬂ AL-8-3t
(o) 5F3 H)E 4
z2= o2 AR7IE T3l =93t
oldgtolA BA75S FIste
At} Fig. 8(a)= 7]1& JF o] =S =43 7o)
9, Fig. 8(b)& tute] =& o] 83|
7 3lHO R (b)Y 12 A 24 #& S/
=5, (b9 2& 7|2 Farolx S4HES Y
Ebd Aol (b)2] 32 Xi%%’ﬂ 27 (15 e
Aol olH g ARE

>
N

[0

Ba) B A28l %qﬂ_@ ol 28 ol gstel +
S = olAeelAE T 5 Uee & 5 Ak

l'

N

Table 12 4% A x| @2 A5 H7F 4945 &
2 Uehd Aot HojEY S4udS dB SPL 7]

% 7+ 48 2 104dB SPL~119dB SPL9] 24l
Wol ygton o] Fu4= H9E= 40Hz~ 16,000
Hz @99 % A5 E 712t 9ol Ade 3
7} A3 o]o]E & A% oF 10dB SPL~12dB SPL
o SARIsIL dem, ojdetol A E AT S
=4 H9le HA 2§ 1 &Fl 50dB SPL ©]
2ol AolE KT

)\

5. 248 H &= Il

AH3Y 717 At DEE P A
E R A2 BE A xde Be 37179
Fohd Aol Basteh BAZA SE71719] A
SAESL gobe e Ao Al B} A
glo] 71Eel APH oI o Aekol 4 4R G A



(a)

H2A2AIQ Mg T2OIQ Jldtol M2l BF ALY 1117

(b)

Fig. 8. Final result screenshots : (a) Pink noise overall frequency bands (b) Equalized results after increasing/ de—

creasing gain values,

Table 1. Performance evaluation result according to performance index

Performance Indicators

Evaluation Result

1. Maximum sound pressure level Maximum sound pressure level of 104dB SPL~119dB SPL

2. Gain frequency range Acoustic signal area of 40Hz~16,000Hz

3. Opening ratio of ear canal

10dB SPL to 12dB SPL sound pressure changes before and after
ear canal open

4. Volume adjustment range Minimum and maximum volume range is over 50dB SPL
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