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An Experimental Study on the Noise Rating of HD. TV sets by Psycho-acoustic
Experiments
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Experiment(3 724 8), Noise Evaluating Vocabulary(4-&37}0]3]), Factor Analysis(£$15A)

ABSTRACT

The purpose of this study is to propose the proper vocabularies for evaluating HD TV set fan noise in residential
condition. To achieve this goal, psycho—acoustic experiments were carried out with TV set fan noise modulated at
specific frequency band, Finally, a correlation analysis between vocabularies, and a factor analysis of
psycho-acoustical responses were conducted.

As a result of this study, followings are suggested. Analyzing the psycho—acoustical response corresponding to
the various sound level, the higher the sound levels, the higher the response values were. It is estimated that the
sound level determined psycho-acoustical responses. On the degree of response to fan noise, the initial level of
negative feeling is located on 35~40 dB(A). The factor of evaluating HD. TV set fan noise has induced three the
appropriate korean adjectives; Irritate, Monotonous, stuffy and dryness,

The result of this study may be used to evaluate the acoustic threshold level for indoor noise or a basis for
specifying the desired acoustic environment of dwellings.

B Ao v ge ARe wE

.HE 798 agge $2e) ndz Astd FA9

HT 4 FA9 tEo| TV sete= nEA %,57} Af%?}iﬂ Aol sleor e, A2s s

D *AsHE FEdte 8do] Hy A, 71EY Bet

o E TVeE gy Ao E ¥HE 5 e 9

a2 FelA RREIRA Yoz ZRwan Qe 2 @ A BaeHolg @ = k. o] MY
o ]

I:,LCD-PDP_ ’I‘\_/ set 9] 7§T_01]c c}ooh‘s_t -Ef;'_ H AEom A% 72 F-ur)S W PEA A

HE71 Sd del EsE S FAYE S g9 as soz s POP 48 371 99

a4 CAS T Hdw 1 oA ol Mu it W@, PDP 489 SHAY FHo

azu, TV A S Azstes § B 2% 34t Pag= Wwztale A28 TV M3 = Mdxe &

+ 71'-“’:”17\]' ;4;]:4 7<-ILH:H61 %3_'-}__1:1'_ Agxol' Q@oﬂ 'E';l(j%]'}“ gi]ﬂoi :%E _)J\_%o tg;ﬂ‘i'}

E-mail : swkim@chonnam.ac.kr ARZE dojun, o= e BF B AokA ikt

Td - (052) 5301635, Fax : (062) 530-070 obroom olf YR LYoz oAEHIE

N if‘;é&f;“j;ﬁﬂ FlEdTL o} PDP TVSH shai7bxl2 LCD TVE W% 2

o EPE REAARDT AFATIEAY 49498 €2 A @sl elgol B4Aoll AEA A A

8o olg @7 Al A 2gwar b, Bl FT % FA FEE



of o 483 2% ol @Al wAsA wof
MALGel R Aokl TR rgUoz A

oX,
o
!

N
A
X o ax

3
7ol AMAES UAX emz
o MEE AL old
tl, TV set& H| &3 o}t
sob AQHT AT ABEA FURA A
A gan DA BAS Yo Azke
ARH| AL AN ATl @
£ F3H spABDORN AL YA
sl Qe pE
sy e
Hel A@dog susted AT HBAZ

<
0
e
[eud
N
——
i o

o

o=

% o)

ofN
=l
lo
F
glo
by Tl
o ngt H; ot

go o M
Lo o

B> o
I

dep B AFIME 288 BHHoE 37
S Soxtel AnAA wee FFsa: A3
oz MEFRNY a2E HAadd ARAPL
£a DA TV set 298 BT 5 A 53
7% #39t 478 1990 21 Aoz
S 2gedel Hese AYAe] A wgA
2 w487 s edvz: FPade AAsa
o 2 A% AGgA RARoR JAstE L8
we BHstgon, sARy %
e

°©
28 n3E TV seto]l thd £-2H7Hsound
quality rating) ¥ F% A&7& AAHE A4S 7t

o=zl e AA st

2. ¥#dd
2 Ao AL 23 Tv setd] thdst 23
dile] digste HerteAst FrhHE A&
o gloeng wsE TV setd] A&8 %85
4 Z(sound modulation) 7Aoo A&

e Ade wara
3 AR 248 od 548 vgow 29
=3 2AY FasoddAe) B A7 2 WA
sgeMe WEA AEe S92 A4ss A
ol ch,

AAE A8¥ BB TV sets] EFRE
d

1LCD 527 ¢ PDP 507" 8] Al FujdlA 713

]
55 ——L 52 |
w ——P i) ||
N e
4 / N \ ——p @ [
ER]
%35 /\ )‘\2\:4
I AN S/ AR NN
£x v
SuS =
H
R
16
1w
5
[
100 125 160 200 260 315 400 500 630 800 1000 1260 (600 2000 2500 3150 4000 5000 £30C 8000 10000

Fig. 1 Comparison of sound power level between anechoic
room and reverberation room
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Table 1 A-weighted sound power levels

LCD 52" 399 399 415 415
PDP 50" 480 43.0 475 474

Table 2 Sound source for psycho-acoustic experiment

SPL at dummy head 55 523

SPL at dummy head 50 S08
PDP | SPL at dummy head 45 S12
Level |50” | SPL at dummy head 40 so1
modulation SPL at dummy head 3 S14
at overall
frequency SPL at dummy head 30 S22
band SPL at dummy head 45 S09
1.CD | SPL at dummy head 40 S11
52" | SPL at dummy head 35 S18
SPL at dummy head 30 502
v5 dB at 160Hz 524
v5 dB at 315Hz S03
v5 dB at 160, 315Hz 50 S16
v5 dB at 100~ 150Hz S06
PDP | V5 dB at 630~1000Hz S20
50" |v5 dB at 160Hz S10
Level e —
modulation v5 dB at 315Hz 525
at specific v5 dB at 160, 315Hz 40 S15
frequency v5 dB at 100~ 150Hz S04
band E—
v5 dB at 630~1000Hz S19
v5 dB at 100Hz S05
v5 dB at 250Hz S21
LCD  ain
52" v5 dB at 100, 250tz 40 513
V5 dB at 100~500Hz 507
v5 dB at 630~ 1000Hz S17
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Fig. 2 Subjective responses for all sound sources
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Fig. 3 Subjective responses on the level modulation of LCD TV
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Fig. 4 Subjective responses on the level modulation of PDP TV
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Fig. 5 Subjective responses on the level modulation at specific
frequency of LCD TV(reference 40 dB(A))
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Fig. 6 Subjective responses on the level modulation at specific
frequency of PDP TV(reference 40 dB(A))
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Fig. 7 Subjective responses on the level modulation at specific
frequency of PDP TV(reference 50 dB(A)
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Table 4. Correlation coefficient between evaluating vocabularies
of LCD TV set(R)

Vocabulary |Disagreeable| Strident |Dissatisfied | Disturbed
Disagreeable 1
Strident |- "

dissatisfied
disturbed
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Table 5. Correlation coefficient between evaluating vocabularies
of PDP TV set(R?)
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Table 6. The result of factor analysis(LCD TV set)

Strident 0.922 ().216 0. 140
Irritate 0917 | 0101 | 0.142
Disturbed 0.898 | 0295 | 0.114
Disagreeable 0894 { 025 | 0.192
Dissatisfied 0887 { 0.286 | 0.184 62.3 Irritate
Dislike 0.869 | 0264 | 0.256
Undesirable 0.797 { 0405 | 0.196
Continuous 0.728 | 0421 | 0215
Annoyance 0695 | 0384 | 0.259
Regular 0.248 { 0.790 | 0.180
Monotonous 0418 | 0735 | 0.265 748 Monoto-
Uninteresting 0.330 | 0612 | 0.499 : nous
Dreary 0373 | 0567 | 0.452
Empty -0.030 ] 0257 | 0.838
Dryness 0205 | 0.367 | 0737 | o SZ‘:;Y
Stuffy 0485 | 0.011 | 0695 ’ d
Have no feeling | 0274 | 0568 | 0572 ryness
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Strident

Dissatisfied 0.928 | 0.239 | 0.163
Trritate 0918 | 0.234 | 0.112
Disturbed 0916 | 0.283 | 0.043
Disagreeable 0.913 | 0.281 | 0.076 63.7 Irritate
Digslike 0902 | 0.281 | 0.160
Annoyance 0.892 | 0202 | 0.231
Undesirable 0872 | 0.306 | 0.161
Continuous 0.801 | 0.484 | 0.059
Uninteresting | 0.235 | 0.734 | 0.355
Have no feeling | 0.297 | 0.701 | 0.455 Monoto-
Monotonous 0539 | 0675 | 0.064 779
Regular 0484 | 0547 | 0132 nous
Dreary 0.444 | 0529 | 0.491
Empty -0.129 | 0.209 | 0.831 Stuffy
Stuffy 0.362 | 0.133 | 0.770 82.1 and
Dryness 0.114 | 0.580 | 0.627 dryness
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