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Correlation Between the Headphone's Acoustical Characteristics

and Subjective Preferences
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In this paper, correlation belween the headphone’s acoustical characteristics and the subjective preferences is
analyzed, and a possibility of predicting the subjective preferences using the acoustical characteristics is investigated,
The headphone’s acoustical characteristies include the total harmonice distortions, the variation of the frequency
response which were measured by separate channel and the inter—aural corretation coefficients, Those characteristics
were messwred in a noise—free anechoic chamber, using a head and torso simulator, The subjective preferences were
scored in terms of loudness, clearness, spaciousness, fullness and overall impression, In the subjective listening
test, 12 subjects were participated who have plentiful listening experiences, The programs include 5 kinds of musics:
korean popular song, pop song, light music, male—voice and classic, The 8 models of the headphones were employed,
including 4 closed—type circutnaural headphones, 2 open—type supraaural headphones and 2 intra—concha headphones,
A significant test was carred on the results from the subjective test, using a two—way ANOVA test, The correlation
coeflicients between the acoustical parameters and the subjective preferences were computed, Experimental results
showed that the variation of the magnitude of frequency response measured from a right channel revealed higher
correlation with the subjective proferences, Whereas the inter—aural correlation cocfficients have very low corrclation
cocflicients,
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Table 1. The list of the headphanes emptoyed in this paper.
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Fig. 2. The frequency responses for each headphone.
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Tabte 2. The acoustical characteristics of each headphone.

Jz | THOL THD_R THD_L THD_R THOLL THOR | FreaDv | Freq v ACC
(100 H2) {100 Hz) {1 KH2) (1 KHD (Avag) (Avg) {Left) {Right)

A | 324 317 023 | o2 118 115 051 0.65 098

B 533 563 | 017 0.19 192 1.82 160 1.0 097

Cc 243 240 027 0.24 0.99 098 | 123 134 092
D 248 293 | 03 0.31 0.93 1.01 1.96 214 0.85

E 254 289 026 025 0.99 108 | o087 1.26 092

F 237 255 | 034 0.32 092 0.97 1.18 143 0.04

G 159 6.95 032 034 394 | 203 1.79 207 0.99
T 2056 2412 0.26 0.18 651 549 272 293 0.99
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Table 3. The list of subjective preferences and their definitions.
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Fig. 4. Recording session (Top) and playback session (Bottom) in listening test.
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Table 5. The results for each preference {p-value).
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Table 6. The averaged scores of each headphones for each music style.
A B c D E F G H
e 1.03 0.34 0.30 -0.59 087 | -033 | -034 | -127
zot | 026 0.79 0.71 -027 | 081 | -069 -036 -1.25
Loudness | = 0.79 076 0.23 -0.32 1.16 -0.25 09 | -141
B 023 0.34 085 | -055 0.68 -024 -0.35 096
= | 034 057 038 | -049 072 | -013 | -018 | -121
"""" =) 0.42 0.22 0.25 -0.25 0.84 -0.16 0.01 -1.34
sor | 015 | 058 -0.18 -003 092 | 023 027 137
Clearness | &4 0.78 056 0.35 -0.21 053 -023 -0.59 -1.19
B 0.25 042 0.12 -0.19 0.77 002 0.10 144
S | 026 0.70 -0.17 042 082 0.20 019 159
7ie 079 0.48 0.23 047 0.71 -0.18 -0.21 -1.35
sot | 049 0.62 0.29 -025 1.04 -061 044 -1.13
Spaciousness | 24 056 0.96 0.24 -0.39 0.81 027 -0.72 -1.19
) 0.40 0.78 -0.04 -0.50 102 -0.59 -0.48 -058
= | 037 045 0.18 057 1.03 005 037 104
T 092 033 0.0 053 0.80 024 027 141
720! 0.49 063 | 033 035 | 106 | -056 -023 | -138
Fullness 24 0.67 0.72 0.31 ~0.22 115 -043 -0.67 -1.54
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overal | 84 | 05 | 061 | 026 -0.15 1.07 027 050 157
| m | oas | 60 | o052 062 098 045 028 122
ETH 0.55 0.67 ~0.02 -065 1.24 -0.16 -0.24 -1.39
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Table 7. The correlation coefficients between the headphone chafacteristics and the preference scores for each music category.

e SIS &Y | Loudness " Clearness Spaciousness Fullness "~ Overall
THD_L (100 Hz) 075 ~0.79 ~076 075 -0.80
| THD_R (100 Hz) -0.75 -0.84 076 -0.75 -0.81
THD_L (Avg) T 077 -0.73 073 079
72 | THDR (Avg) -073 -082 -074 074 080
Freq Dv_L ) -092 -0.87 -090 -093 -093
| Freq Dv_R -0.94 -085 -0.95 ~0.94 -0.93
IACC ) -007 -0.22 -005 -007 o015
THOL (100 Ha) - - |~ -068. -0.84 ~068 o7 | 089
THOR(100H) | 066 -082 -064 670 - | - -0.65
THD_L (Avg) ' -0.65 -0.81 -066 -0.68 -0.67
FEY | THOR(AQ) | 064 -0.75 -073 =077 . . 087 .
Freav.l - . ~0.65 -0.75 -073 -0.77 - -067
FreaDv_R . 076 -0.78 -0.80 -0.82 -0.73
1ACC - -0.23 -0.34 -021 -0.18 - -031
THD_L (100 H2) -0.78 -081 -0.73 -0.79 -0.83
THOR (100 H) | 068 -0.75 -064 -0.73 -0.80
THDL (Avg) -0.76 -0.79 -0.70 -0.77 -081
24 | THOR (Avg) -0.67 -073 -062 072 -0.23
Freq Dv_L -082 -0.85 -075 -080 |  -083
Frew DV_R -0.88 -0.94 -0.87 -0.87 -0.87
" 1ACC -0.23 -0.19 014 | -026 20,30
THOL (100 H) | .. 068 081 -0.43 063 | 067
THO_A (100 Hz) -065 -0.87 -035 061 -065
THOL (Avg) | ~066 s -0.40 -060 | -064
g |THOR{AvG) o | 064 -0.85 -0.33 -059 -0.63
Freawl .~ <t -076 - -0.80 -058 71 | -079
Freg VR T ~0.80 -0.82 -0.67 -0.79 =Y
tACC -0.16 023 002 009 -0.08
THD_L {100 Hz) -0.76 -0.73 070 | -077 |  -068
THD_R (100 Hz) -0.76 -0.79 -067 -0.77 067
| THDLL (Avg) -0.72 -0.69 -068 074 085
4 | THOR (Avg) S w74 | 077 -0.65 -0.75 -0.65
Freq Dv_L | w83 ] 076 -0.84 -083 -0.82
Freq VR -0.99 -080 | -0.86  -0.88 -0.85
IACC -0.10 008 | -o10 -0.15 -0.05
% 8%, Intra—concha % 2 Fo| AREHSI), ¥ 3] U ElAE S ARgSlE ey, AE Ai Cirewn
ol vl HEE o, A4 HEdel Bk SRS Y~ ol AWELOE R0 HEVZ Uehyolon o)
stan o)inE 2} T SHHS] 5L Ak EA Y supra—aural HEE] 7P & A vt
Gk AEE SHH BHE Jadh o a1 Welt] AT o] A AR Sl 94 A 54
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sioha), Agok S4ol hel Sk WAL STRE 3 Aol SOl e MAE G SHUL L > 9
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