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The purpose of this study is to provide
guidelines for objective ways to increase the
efficiency of information and to enhance the
emotional dimension of wusers in communicating
information to users through sound, with a study
of AUl considering the Silver Generation. It is
important to be able to take account of the user’s
situation or age group during the production of
the auditory interface. In particular, for the
growing silver generation, this paper largely
divided into two categories: hearing condition and
emotional state in the production of auditory
interfaces for the silver generation. In this regard,
the literature survey selected the subjects to be
considered after analysis. As a result, the method
of setting the sound size for setting the hearing
frequency band and determining the volume of
sound considering recognition in the hearing
conditon, and the applicaton and selection
method for selecting instruments and tones that
are good for hearing in the emotional state, were
proposed. It is believed that the AUl can be
produced based on objective guidelines in the
design of the user experience. It is believed that
standardization can be possible through specific
target selection and verification with guidelines
proposed in this paper.
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[Fig. 1] Hearing thresholds
(Wiley, Chappell, Carmichael, Nondahl and Cruickshanks, 2008, p.288)
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[Fig. 2] Gender related Mean Hearing
Threshold(Kim, 2010, p15).
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[Fig. 3] A graph showing hearing loss in the age of 60s (Lee & Hong,
2018, p784)
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[Table 1] Sound sensibility dimensions respecting sound attributes

(excerpt from: Lee & Jeon et al., (2004))
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Sound sensibility dimensions respecting sound attributes

- First, pitch regarding the frequency of sound,
one of the most interested sound attributes,
showed the significant difference on the
‘Pleasure’ dimension.

- The lower pitch tone (C2) is less pleasant than
the higher pitch tones (C4, C6).

A low pitch tone gives us more ‘gloomy’ or

@ Pitch

‘sad” feelings.
- In the ‘Complexity’ and ‘Activity’ dimension,
pitch did not show any significant difference.

Loudness regarding the intensity of sound
qualified all sensibility dimensions).

@ Loudness | A +20dB loudness tone was less pleasant than
+0 and +10 dB tones, and the louder a tone is

the more complex and active.

Timbre defined as several instrumental sounds in
this study showed significant differences in the
‘Pleasure’ and ‘Complexity’ dimensions.

Piano tones were more pleasant than string and
P wind instrumental tones such as cello, viola,

@ Timbre L.
violin, flute, oboe, and trombone tones.
Relatively, wind instruments were more pleasant
than strings.

In addition to pleasure, piano tones were less
complex than string and wind instrumental tones.

duration, a tone’s playtime, revealed relation to
. complexity on sensibility dimensions.

@ Duration plexity Y
Tones played for 1,000ms more complex than

500ms.

Table 1,Table 29] X PAFZAI}ES vlE o

= Aoy, duAdise] dEdHs 1
Hoto] oj® A7]e] oW Fukg ddew
Azt dde] gades =Y =A%
AbgARe] 218 AElE Ed ARREE A%
&t7] flaiM = AR ES] oW SHs e
oA i 7hed Aol

[Table 2] Interations between main ettects (excerpt from: Lee, J. H,
Kwang, H. H, (2006))

Interations between main ettects

Loudness was more affected at the low
pitch, that is, low pitch and louder
pitch & tones were more unpleasant, but high
loudness | pitch tones gave rise to

less difference of pleasure with respect

to loudness.
pitch& pitch increases, piano tones were more
Pleasure ) ) )
. . timbre pleasant than string and wind tones.
dimension
loudness | According as the loudness increases,
& string tones were more unpleasant than
timbre piano and wind tones

Piano tones werent affected by
timbre & | duration, but string and wind tones

duration were more unpleasant at the longer

duration

Interations between main ettects
The higher pitch string tones, the more

pitch &

. complex, but the higher pitch piano
timbre

and wind tones, the simpler.

Complexi -

; P ] ty Piano tones weren’t affected by
dimension . . . .
timbre & | duration, but string and wind tones

duration were more complex at the longer
duration

. . According as the pitch increases,, piano
Activity pitch &

. . . tones were more static impression than
dimension timbre

strings and wind tones.
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[Table 3]. The words indicated by frequency band

(sourece:https://www.hificlub.co.kr/web10/board/brd_wz_view_n10.asp?table
=brd_10232&pid=10115&f lid=100095&lid=100&level=0&ishtml=d&p_f li
d=100111&p_lid=100&cond=kname&s_text=%C1%A4%BF%B5%B1%D5)

Lower Upper The words indicated by
limit limit frequency band
20 40 Deep Bass
40 80 Middle Bass
80 160 Upper Bass
160 320 Lower Midrange
classific 320 640 Middle Midrange
ation 640 1280 Upper Midrange
1280 2560 Lower Treble
2560 5120 Middle Treble
5120 10240 Upper Treble
10240 20480 Top Octave

< 59 JlEe 29

d 7] 22 (fundamental frequency)S =4
2 AAEty, 53], 9 ddAdFEoNA AT
=4 dES aEste] 7R se] 4kHz o

X34} harmonics”}
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[Fig. 6] Equal loudness
(source:contourhttps://en.wikipedia.org/wiki/Equal-loudness_contour)

[Fig. 7] 440Hz of sine wave(left) and 440Hz of violin(right)(Lee &
Hong, 2018)

Approximate Frequency Ranges
Fundamental Frequencies i Harmonics l:l

30 50 90 160 300 500 900 16 3 S 8 16
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Copyrignt 2003 DAK 2000 INC

[Fig. 8] Ranges and frequencies of musical instruments
(source:https://www.hificlub.co.kr/web2017/board/brd_wz_view_n17.asp?tabl
e=brd_10232&pid=10114)
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[Table 4] Study on Design Methodology of Auditory User
Interface(AUI) Considering Silver Generation
Hearing condition Emotional state
Timbre : Musical
instruments  with
a lot of
Consider hearing harmonics have
loss:: fundamental ‘richer’ sound but
frequency: not simple. High
less than 4kHz frequency
harmonics should
be avoided for
clarity
) LA Ao
= o=
e | el iy
xNE A
band | o P B
- d2C|L 29
setting Knl_/\ = Nx]
consideri | iAo s
ng TCI.,::I 1‘|kHZ
Lol oy Best Loudness:
It =] o= oudness:
lrlecognl 10 QP_IZAOIOF sound Loud sounds are
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