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The Research on the Consumers’ Perceptual Image

on the Hitting Sound of Hammers

Abstract

In recent years, the product design has explored the characteristics of sounds
produced by a product, especially the electronic sounds implemented in interface
design of a product, and their influence on the users’ feeling, in order to improve the

quality of product image.

This research analyzed the physical and psychological characteristics of hitting
sounds produced by hammers or other metal hand tools, and investigated the felt
images of theses sounds through®survey. First, to include the range of studied
sound samples as broad as possible, we collected and recorded varied hitting sounds
generated by hammers as wellias by other metal prdducts. The sound samples were
recorded by high sensitive instruments in the real working environment. There were
140 sound samples recorded and analyzed '‘on their physical composition (such as
frequency spectrum, etc.) by specialized recording software. Some samples were
adjusted to change some attributes in order to make them varied enough to

distinguish from other samples.

Experts’ then were invited to screen 80 sound samples out of the pool of 140 sound
samples according to the discernible power of the samples. The number of sound
samples was further reduced to 40, through analyzing the data in the pilot test, for

formal experiment.

On the other hand, we collected the sound adjectives often used in relevant
researches.  Subjects were asked to group these adjectives according to the

similarity in meaning. Cluster analysis was conducted on the classified data to
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conclude some identical groups which include adjectives describing psychological
feeling and physical feature of the sounds. Thirty sound adjectives were selected
from each group of adjectives and were verified for their suitability through the pilot
test. At last, 10 adjectives were decided to be used as scales in the formal sound

image evaluation test through the factor analysis in the pilot test.

Thirty subjects were recruited to evaluate the 40 sound samples on the 10 scales of
sound adjectives. The evaluation was rated on 7 levels form 'not feel strong' to 'feel
strong' on each adjective. The sound stimuli were presented to subjects by
specialized recording apparatus in a sound isolated laboratory during the experiment
session which was arranged in the time after dusk to reduce the noise of the

environment.

The averaged scores over 30 subjeets-of the evaluation of each sound sample on each
adjective were regarded as dependent variables; whereas the physical compositions
of sound samples were treated as indepeéndent variables. Accordingly, for each
adjective, the corresponding linear regression analysis was conducted to conclude
the influence of sound features on each‘perceived image. This result is expected to

assist product designers to design appropriate product sounds with desired images.

Keyword: sound spectral diagram, resonance count, sound attributes, sound image,

factor analysis, regression analysis
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LNt B M= =TT 2 0 Al [T N il s AR ?E[Jf@‘jg’[ Fx]u b ¥ (sound pressure
level) » I'] SPL - l@‘?’l ik AL

P1 EL P& pURRFES > Po B2 HERES > 0dB [V 3 s HEEEL 20uN/m? »
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9 i

(4) ENFIRRE

ﬁjﬁl —T\ fl%éﬁj:?i ’ AF{I[%K [gi:FEI[ ¢ I&T*“Hﬂ]ﬁEﬁ > %_ﬂ" %FIU&T{"I ’ _' ?JF [J’_'Lr. I;F“
[ ! Wﬁ Ao Y @jfﬁ FlJiﬁiﬁlF[ ;;i,,@g.zFbl F,J;E,ng i 5 3L ,\ e SR
SOPTAIGE U il&ﬁﬁpJflﬁ[mlfjﬁH.i_;fl?x%&

A F;E? F—[’glﬂugjli’ Beas > = 94 38 (oscilloscope) fL it Eﬁj‘iﬁﬁ(time domain) s 21
?4%??%V%Wﬁ% @ﬁwmpﬁw s P AN R S | R PR Y
HE B P A AR - 2.5 KT -

B 2.5 > 5 9

(&¥R[ 9 ¥f ¢ http://www.oka.com.tw/chinese/Product-2002531113235.htm)
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2.12 " KR

LA T R e ST B JORERLE B 53 s T S
ST HIEE 63~ 125+ 250 ~ 500 + 1000 ~ 2000 ~ 4000 == 8000 » 5 {14 Hi

Freb = W pl-o S poRy i I 2.6 T

Hz

— 8000
— 4000
—2000
— 1000
— 500
—250
— 125
—63

W 2.6 7 FFEHFIR B A3 L 1o S

GRVR ¥ ¥F1 £ Bl 8. 2000)
P Ele k% 1
1= '"‘V i §

BRI BT 'IM“? '/MH #” FRF] 5957 48 3 (i - 78
U3 T T - TR -SRI ~ B 13 < R "I
OB BV (et 2 WECRISE S GIOp 2.7 SRS R TR
P%?”{ [73’F’T > o1 WD 7 ?”I e “’Jl PERRY I ~ = g flaf e dak > [ sy
@ﬂ‘jﬁﬂ‘-ﬂqmﬁﬁd il ’—Jlﬂﬁ“%’%%@*@}f 1 L AL VTR B TR M i (AT
%@%F’[@%Tj: a;@ﬂ,&g F’ JPCAE > T RO 5T TR -

100 -

2 gp / \\

B P WL AEER

7}( 80 i s \

£ A AL \A DN e s

& Ml M\ \Q, U3 \EE R
50 \‘: 530 /\[EE &

B i Hz

W 2.7 SRS ETR S ElfJPﬁJﬁ] ﬁ#’f;’?ﬁ‘
(&R $¥f : Industrial noise manual, 1966 )
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213 BFEHE

PR i R WL T IR - R R T
IV SFAER DA R~ BRI s R P T
[iRE % (reverberation) o Jf P LI A f1 B gt Y 78T £ SRR ] & BL LA T
?”[ 9 T A [ IS R YT FJJ N Fﬁ%ﬁmﬁ;ﬁr RN ITEREE E"IFb' VLA
T > Ji 60 53 E{”rﬁ%jgl OB > IR 2.8 A o

dB‘
80

P =
60—
o0 T ééOdB
40—+

30—+

7 B r ]

101

| | |

. 1 2 3 time
' 2.8 > RER

GYRI 3R - FR T )
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B i (BN = e
R B e
source)fy * f J?*@EHE‘-'J@%?ME'WJE

=i

BT ??§§EJIF il h r‘ﬁ?ﬁ_ﬂsound
I 2.9 B -

[F# 29> Jg,ifgxp@ T ETEER S

("*H*H”I F 3 )

it SRR

1

%Bﬁ“ﬁl%EIHJ%‘%%?{WEIJ%H?‘%WF# I 2.10 HF 9
%QQ[[Wﬂﬂ%m@{wiﬁw—%WW%ﬁﬁ“@ﬂ@ﬁ%@ﬁﬁ%l@ﬁ$ﬂ@ﬁ:

R iy R oo B PEERI Rl B SO D I E T LRI
%@?‘ﬁ fet P B S 0E R E R f[ﬂ—ﬂ“:*é AT EJIF”, T Ik A7

/
/#%ﬁﬁ%/ ) '
,f’ /N

\ /// /// //, ey ,f'f
. / \ /S o / ,-/ /
N
VAU NP PNmwy
i 5 | '-,‘ £f Hy 'l s - ’/ M l “"H"’%
/ Q/‘? I'| '.\ /_.Jf.-" 4 \ 7 / " X‘ === ‘,\ j}f ~a
T A \ ! - W= |
! TK?@ Il'u V Py /)I\ \ ) ’ ".I / ‘ 2@
kS S Jpmdl ! \ { /&
N \M /él :ﬁ"\ [ /&
\\1‘%\:\ |II | // > = \\. \ | /.rr%
=R \ I,n"lll // ; "é?‘ A
LR W
N !/

i 210 » ¥R [N R S RO
GEYR[ % f : F AT )
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2.1.4 H $RHIF

F{’?F?ﬂ’ FH P28 | (resonent frequency)ﬂﬁ%?”?EthJ’ﬁg PJ%B 2 g'ﬁﬁ; 2 IR
RS O FR Ik o — T F PR H PRI R K] ﬁ[ﬁ[ﬁ;
QR R -

ifﬁ‘

_-EHU

(IO P 5 PR p = BB R o S HOREEAS ~ ZA ] o S BRI g AT A
ST e O PR R A - BRI SRR AT ERE (R
FrRy ~ FAY SRR A~ SRR A S i f‘fifjflﬁdﬁﬂ* H=Hs

PRI P2 5% B AR B8 P38 38 <o BT TR [T TR R e SR
- [ £ f?ri;" * 3 (acoustics)fUEE] o (http://staff.pccu.edu.tw/~tdl/percept9.htm)

2.1.5 BRHC

T S SRR A DT AR T ) 55 (0.0002 3 /T 2
53y BT - T T R

PRI A A = pxﬁﬁﬂﬁf} AL ljyz%f,,~—{ CANESE [FSNE e f*f

FREET) OB 5 oA on R SRR L [ = ﬁ{n FRZL A o I

R I 2 20 T FREE S Ty e IRRLEY o R AR SRR > A o

ﬁﬁ?%ﬁfuﬁ%{Pﬁﬂ@’ﬂﬁﬂﬁﬁi?ﬁﬁﬁ%@%#ﬁﬁ’ﬁﬂﬂ
jFﬁﬁulﬂ 73 o (Z BHE > 2000)

W R EE - T BB N T BEIR 0 N S BB iy 90
SRBRNCE USRS SRR
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Ot R i

‘ﬂL

gﬁalﬁ)‘“ = AT R N 2 e ST PRI AR (VRS R G A ST

o iR L TRRRR S T R E B R 10T PR L = 2 R
R [ PR R T TN 0.5 = 1.0 53 FIVF B [ o [NIT] 1000Hz K5 5L ¥ - 20
7% IR 20dB A BEL o (LR 40 B S T AR 40dB T EEAL -« i 2.11 S
NG o

140 T
\ /,’ 1
120 i 20 \_/// ]
P’
// i
100 (N IQ\JV//H >
) A | N
NN ~ |k
= : g 60 '’
= 60 < \\\ £ — ,/ 4 N 1,
=) ! . ¢
gm o 40 >-Q““—-—. 0 /f/'_:\“'l
sm 20 \\ S~ ZL /,,'/"‘ :
~L \_4/ _,.-\]
ek L -/
0 ~—=tp
—20 — == 60
20 50 100 200 500 10002000 5000 20,000

SHZS(Hz)

2.1 > SR

(E¥R[ J:f : Robinson & Dadson, 1957)
S B 5 2 ¥4 B J (American National Standards Institute, ANSI)ﬁj[Ji‘—_"J'@?ﬁ A RARE
Y8 A B~ C S AN 2.12 o A IR (ST iFLHﬁ*HI{ pRY

A BT 1 F{‘*guﬂiﬁ w»‘i"jﬂi ppapAlE s C fliseds L:JE{U,%FI'LEJ (it 1 S Ui

pLps o~ ;\TE/‘F IEIJ@‘?'[ AR R AR B %IFIE%E{%}% e B E L
A RIS (S D O B YR A T U R -
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]E[H | A ;[@ ?E”’ﬁ‘jﬁl B Jl“‘{H:IZI % £% dBA - [@E'lﬁkﬁf fu CEr E =
BRPI R 1% E“WM:Fﬁﬁ’”EJFAJM@WH@JHIvwf"uktﬁﬁﬂ>~f%ﬂ~f
| F{J@Jﬁﬂt bR o

-

//

o I i P e
.//7
/

FEEFE dB
X 8
s [ L
%

10 20 50 100 200 S00 1000 2000 5000 1000020000

] (Hz)
@UJz,ﬁwwgﬁﬁdM¢1VA B~ C il
GEAY e g% 1 1996)

2.1.6 BIFE

SRR R I RVRORS 9 RS R 9

DEets o AELEHRE A (localization of sound)fj= v

L e PR L Y R [ e R o SR L
}F[J@?‘?IF‘]—LF? ]:—k[tf é&:‘:l;\i‘jf/‘,ﬁ?'[ lf[jgﬁ}%’f":—?ﬁjjr :FB?{Q?JFIF | IJ’@‘ ", ]:_k[l[_%‘_rl‘i}“
gl e T G

b B S e AR B R SR ] AR ?Eﬁl

SR 5 B O E T RO A AR IR pAR o 2 S SR
2.13 FERR TR IV REAOARIGE 22 o
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BRI T R LA T I AR PR AR o (RERR
FIIR] DR o e R 50 IR o P ik S i E g e
SUBPES S T [ PN AT ) 0 = TR 0~50 T Vs R R
ORI D o 0 R o LT R 13 R AUR = - (RN
IEL ~ ST A0 1996)

IO ARG - T S0 EES RV 8 PO S 2T R
T liﬁ"ﬂﬁf W'F“bff(ﬁljﬁliﬁﬁla?%;” Joo IR EE i’sr%gui*“ijm
PEB= 10 )b "fﬁ WEJIE“EJ J\Iﬂ 75 RLE R e T R« P

BESR i 30T R B = R TSR T 53 L 3R Eﬁﬁl% i
B~ ST A0 1996)

F PUCE I SR BN R P PR RO L R T o i

(3000Hz '} )fopk R gT » (29 FL H,T@ﬁﬁ’ﬁlﬂ[ﬁ B R R O
(A (1500Hz I') ™™ )ik 7 b 5k et ;F%rf% (Ixmﬁg G 4 > 1996)

EZELEH

EELH

[ﬁ' 2.13 > BRI P S EIROAR AR

(&R ¥ ¥ : Kantowitz & Sorkin, 1983)
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2.2 @?’, Elfjr,?: IR

7+ Donald A. Norman [ " The psychology of everyday things | — ?; FIT o 2 FﬁI},
* Eppy E[ﬁﬁ@‘ﬁ fﬂr ’Z/JELI'FLL?J ! Fi[j\ F{Jm*&rjﬁgll :

CE T RO TR A

U PR ’ﬁd@ﬁﬂlfﬂ\p%% .

A zpfii@ﬁnﬁﬁ » FESE GBS sfiz E}’ﬂélj\ﬁu%?ﬁ
SLLRFREIR B (R CRLECR

B SRS R o o P SELALA P

25 P T 7 SRR R SOA -

2.2.1 A

i SRR o B AR (IR O A
%y?_@?ﬂ E[clijuﬂj,ﬁjﬁ g"ﬁ%gﬁgﬁﬁ}qﬁto

B+ & T il e 5 5 B (3 > e {0 RL I o 0 ) T RIPOER G - B
P R T LR R (e R A i e
fo

AR :r%g¢ﬁ]f§r ANE BIRZpY 9t 7 7 RLl % (stimulus) fﬂ FJJJ By R
TP RS A e R I O [ SRR R R R R

(sense modality) °

g T p@mum F&«?Fuﬂp | Hijéfgjﬂp [ F S 4 B @l 15\@;3] T F' hﬁg; EJ
ISR A f[ Tl 3 B A o Pl S PV BT #F 0 W (sensory
receptors) » R El i Bl {5 fiRE Y o fek v RS A R AL o R S B L [ =

4\9}1 , HE[‘J‘I‘TFI VTR

-19-



93 i~ YRR

‘IiL

(Al 2,14 FIFRUERMSLC [ B (e B05T | 15 (perception) » [~ g 5
1@ °

/,
NE

e EREIRIR oI =
= i i |
X il LR - R
7 R
EectE
R
R

214> % B R

(EYHR[ J:¥F1 © Wickens et .al, 1998)

AR BT~ [ B R R B o e 2 B R
FE LV R sE B

L ASEER VA > R RV IRE o BOTTRLIFTIVELRE  [HE REF 4
EHITEUE E -

RXTERLAR H AR Y S BT ORR] (data) - AR FILRL i fROR] ROTE R 22 A B
SR PR o [N AR AR (information) 1 > E &ﬁf&%ﬁfﬁﬁfﬁﬂo
3. (RTINS EEH SRR RN R o

Y TP (TR A R T IR % D I £
@f%p@wM%oﬁ#WHw%wwuﬁyPﬁuﬂﬁﬁwﬁ%u v 48
% s E[ SR = B 2 NS L A I lﬁfggﬁw[ﬁ Z?ij“f%@flfj%‘; £l B

'J ST Y fek [EEgF; B oYEF LT BIRET (difference threshold) »



A f@"{[fﬁﬂ?y@?ﬂf@}fi@ [l ﬁl.@%?[’fﬂﬁﬁ EISJTHUWQ@ E{Jiﬁﬂﬂ‘;’/ ill Elf@{fi@ Eﬁ I
ﬁ??ﬁf]’ﬁl%?ﬂﬁ’?ﬁ‘ﬁﬁ” ‘I‘ﬁ P#A " (just-noticeable difference » {4 j.n.d) - ‘I‘ﬁ Ao
ALY S B3+ LS R+ (ALY # FLEIE

EREE g AN R E e ST T I Rl AN i N IF 3 Ry
HIPUATRLE e o B I @G RL © WO (™1 > HEIRE B ] ﬁj’wmu@zﬁjwu
S RCTERIRIAY T I Ep o (R R (D PR AR AR D R IR
LR ¥ = ZE R 1R 7 - AR [P B o RS 2 0 A BT e o B 1 (K
) > RURLES {15 Br(Weber fraction) - (BEH ¥ » 1995)

_ﬂ

2.2.2 B o B T

r{%l]ﬁ[ ﬁjrﬁ-jﬁl“‘ I
p%[#l@iﬁ B A 9 Frfol SR 5 BRI LV R
R - |
—Donald A. Norman

Wﬁ@ﬁ@%ﬁﬂ@%ﬁﬂ%ﬁﬁ‘W%ﬁﬂﬁ%“%%ﬁ%@ﬂﬁ?@%\%
ﬁj?{*‘*ﬁfﬂ%[t@h’* %EB@?-IF”, guﬁ]@f pé £ [ﬂ Eﬂu 1 Eﬂ&[/ﬂi#JFIJ}ﬁ‘ij? NESS
F?‘@JF"[ > ai‘%jfﬁ FURCTY e F LIRSS ST R - e

2.2.3 B puS R Yo

A S LA B SR B L S (RO L R 2
| g /Jaﬂ;i{ t(narrow-frequency bands)fUyRIL 35| EJHFIJ tH ?ULFE@?[ B Y A
=R Fﬁhﬁ”f?ﬁﬁ%‘l‘() mzH*fFFF[[ﬁ‘H PIRGYE £ VS 30T 23R 2 F BN YA
OV + (1 SRR - S TP BN POSITE 00T B G 2
EJEFAT °
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*ﬁ‘jﬁ[ AV ZE g1 E 3T (frequency) #éﬂjf {(amplitude) ~ 47 (wave) ﬁlﬂ:\j‘}ﬁ‘%
LR R E T;'”,E (pitch) ~ ?”[ &l (loudness) - IF"I I (timbre) °

iy SRS W Rl R 5 e iyl o AL AL

- = pusbE - (Steven & Volkmann - 1940)

Tl = PRSI REI I o WTER SR SRR R 2 A Y B TR RUR R
HIR) GV B0 A AT SRR b 9 AR @ i~ e e A
s g B VARRE A  2 L | AT F L

g IR T RS o BESRD R 03 E S [OALRIR B (E) R R s
o FE ST TR B IR R < O B I AR
Elljgz?»[ l%mg[ﬂim ; k*lﬁgf ﬁ“?l AU B 7}3;,;@'%?" FUFE X o

e AP B B :Fﬁnﬁw%ﬁ P PR
AR R A @ﬁvm SAEANG 1Y - AR O (-
WL drig o WF ;{4/%%3@»?, Y ‘

a:‘ﬂi"»ﬁ?'[ Jﬁljgip %IF"I LAY E I e ?'[ S IF"I; gF“u 'T'Tz\i_zﬁ[ mo—]f
_j’f‘-%EjﬁﬁJ%Jl LR LA R §J;cp RL AT ~ o B~ A L
fY g ]ftFaS”;p

Il

Flike 2.1 B4 f{’?’?* i B4 5y 55 > A ij'[Cl @“% ?ﬁcl’pl | EEFE T, T — F
@%%gu#ﬁ[i’“—‘wj&#dﬁu @?-Fgujﬁ giﬁﬁl@%%gug{f
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jﬁl%‘“ﬁnﬁﬂﬁ LHrRLE IR Ry o ﬂ[%‘“ﬁu%?’[ % RLY RET F%?gu IEZEZ IR
T A AR R PRV & - A% RO AR T Sl apeT
AR T AT R ) Y A BT B FOE TR R AR RV
P (= 2 > 2001) -

£20 0 %SRBSR R A% 0 1919)

RO SRR SR TR AR | R - T2 AR
fie Frers @ﬁ Hre
B AR FIER ~ B e
e 94 144
Ay % F=" AT afy %

2.2.4 @ﬂﬁ, F[fjﬁ%ﬁ E}% ﬁﬁﬁsﬁim

;%[gJ;;D EIESEECIEE TR ﬁl%ﬁ;ﬁ%ﬁﬁl‘rj%ﬂ?}fﬁmﬁ? EUEY rirﬁ:s'zﬁ P
Jj\%fﬁ ;Dr—y?ﬁu CEIHEE) Tﬁjﬂ £ " (Likert scale)ﬁ‘/ﬁ:éw £1E N

(semantic differential scale) o [F=y7E 32k fffl ' |4 FA'“ ﬁi%%ﬁ’@ VSIS i

=, A Elfj = t@“’:’?@«iﬂ%{ 77 R EJE 3l o

LH

i U D5 AT (semantic differential method)fipl [ 5 | [y {5 U7 FF"E:HTI_FT%W
Hijy P s [ﬁ? I'ﬁ[ o SN ﬂﬁ S Y, F"ﬁﬁﬂ Ry R SRR RLA -
- (F Y  1999)

],
—

YHE

pet
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93 i~ YRR

=i

A SD PV B gu“r Fi7 Flﬁgﬂﬁﬂjllfg S RLIHET fol o R« R a
P i SRS T T RS AR o R I 2R S B Y R A
sl 1 A rﬁa@u £l > Boyle & Radocy (1987)y f 5 &1 S5 3 SE i 41

P;_\E; Ha A LT 7 B

1. 24 % (attitude) -
2. &% (interest) ~

3. fifilk [ (taste) ~

4. fpjle 1% (preference) »

5. Fj Fj 1% (appreciation) ~

S

JOEE PN (sensitivity)

7. Z_ 2P (aesthetic response) »

[FED ~ P SR pu T 2 1 e RRRERTIIM AL Hevner S2H] Ak % Frg
R F’\[ M A% #< (P B Henver’s adjective circle)» ilm%‘ﬂ 2.15 B o (G 7EE! > 2001)

& % % A2 Farnsworth 31477 Hevner El@%h’#‘,’?-ﬂﬁﬁ?i?ﬂ%“ ST A Y 2.2
Fra. o (G FEEN > 2001)

4.



St

ﬂ%

8.
emphatic 4 JJHY
exal ting Bl&EgY

majestic FLREAY

T
agitted MY
G

exciling YT

martial

ponderous SKEEAY

dramatic )

vigorous f#

exhilarated SiEEY
impe tuous FEFENY

passionate IS
restless BHREY

sensalional SMEHY
soaring FEFHIN

triumphant JEFIY

L.

Awe-inspiring S0 Aoy

Dini fied Zrity
Sacred fHEEY)

Serious #EAHAY
Sober iy
Solemn FEdEy

Spiritual SEEfligmy

[F.i' 2.15 > Henver’s adjective circle

(&¥H

6.
bright WH5aRY
cheerful [fih
gay T ELERY
PR happy BRERHY
joyous ZEERIY)

merry Y

PAEARIi0)

2.
dark B
. depressing B
doleful ZEHY
Frustrated Y
gloomy FEIEEY
heavy {JLEHY
mel anchony 82114
moumful ZEEIT
pathetic Y]
sad LM
D)

traagic

[ ¥E ¢ FLFER > 2001)

-25-

5
delicate fECEHH
fanciful &J4EMY
graceful {S4HEM
humorous 84554

pght HHERAY
playful Brigny
quaint #FFRFALBENY
4,
calm 4Ty
leisurely 1€HIMY
lyrical FE[HEER
quiet ZHEH
serene ZEFENY
smoothing ZEMI0NY

Lranquil ZEsEfy

3
dreamy &MY
longing A
plaintive LMY
pleading 383K
sentimental BEIE LMY
Lender JEEEMTY
yveaming jSE)

yielding ZENEL)



St

# 2.2 > Farnsworth &%} Henver’s adjective circle Hr{ST-Aufgi) A

YR Y90 © FL 7RI > 2001)

A B B D E
Cheerful Fldt® |Fanciful $J48f% [Delicate BUELY Dreamy 25 %0Y |Longing fIIEHRY
Gay SESLMY  [Light 1 R A9|Graceful fSEHERY [Leisurely MR |Pathetic WT{fRY
Happy %M Quaint #74#F45 BB|Lyrical EXEY E Sentimental R&iEPlaintive R5EHY
Bright 5267 |1 ig JE Pleading KM
Joyous 4R |[Whimsical FAEX . Serene ZCRFHY  |Yearning iBEEHY
Merry 851 Bary Smoothing %JIB’:IB‘:J
Playful Hr4smy Tender JHZEHY
Sprightly 454 Tranquil ZE%EMy
' Quiet ZZFHI
- F G | H ' I ]
Dark SR Sacred #H¥E)  |Dramatic KRB 1E[Agitated Y IJJEI’J Frustrated 4
Depressing JWEHIHE [Spiritual 5|1 Exalting MRS |11
Doleful #(5MY HTEM Emphatic A9 |Bxciting Hli#Ey
Gloomy [Nz Majestic M) |Exhilarated BUTH
Melancholic =851 Triumphant %5 £/

Mournful ZEFRIT ) Vigorous #%FE 7
Pathetic 1Y i)

Sad B/

Serious BZANAY

Sober ¥HHREY

Solemn FEEEEHAY

Tragic FEHIHY

Henver’s adjective circle Hlﬁfﬂﬂ/?}?ﬁ]:; fol SF2AF & (PP S o s AR 4
BRI 2 R T B [ %?ﬁ'?ﬂ%fﬁ‘ﬁf@ﬁfﬁi@%m“ gl
E&Ef % % ¥ Henver’s adjective circle » "ﬁ?"’ﬁm ¥ ﬁlﬁjw FL Y JME“H
R L R S w@@m' B R
i%FAH &QFETEJ}JZE&@‘F”W F"ﬁ]upﬁ\’ °

&

ﬁﬁ
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2.2.5 Bl =53

EEn FH,EJ%? r,gﬁﬁ 1% (questionnaire survey)gy Eﬁ'ﬁ?ﬁ% * (experimental method)f[1 >
fy o P R

I
H

VIS B )R R O I - O
Eliiﬂm%ﬁ“ % o) N £l A (Likert-type Scale)ik » &1 3 ﬁ}j? HFEIT AR
6 %@E?&d; s B 2 * [El L %gﬁlfj‘[‘?ﬁ&"& » T EFE | Z< (points)fLF i e

Vo G T R - 4R S BB LSRR o (ELRLSRS U L SR o b
|§ ]mﬁl %ﬁ ﬁ %kyﬂiljj j&F&

- R ] A asj,g,lmﬁf MHipilot test) - F RIS S5 g 4 TS
K T2 S B pS B GME B AR o

2 R
Fﬁ & [l i By ljj?ﬂgliﬁﬁg\ g ;Hj ﬁ,\ [/% N I%JH ﬁ
PIRSE > PLRUR S A% SFerpl VB> %) o A

P4 ZEES A
SRR ATAE RS SR R - RIS T YRE T (critical ratio s A4 CR ffl)
S R ) R A O T AR (SER - T 25%%
33% KL A 0 1B 0T 25%2 33%H HLSOTAT o SRy SRR O H
R 5T e B PR R WD CR R EETE N (a
<05 5 0 <.01) » A 55 I 2 S S H S R o 1) 2]
SRR A R PR o
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N
g
<
ﬂ%
T

et

P57
TFE TR o BB R R AU AR $E (construct validity) > & T NS5
Fr o rrraatgri“sr@ H’LF T AR £ Ff’” Ol S R oY g -

-y

[R5 TR E S 5 R AR R o YD RECEOEEE o e
i Py ﬂ*ﬁ'@dﬁ*ﬂ“@ i o FSUBEESL [ (scree plot)[N v gl BI Vs 17
TG TR T BEBEIR 1 G [ A B I R AR T A T AR
NIRRT NS o

to (REIAT
w%”%ﬁ&’?f§“ﬁN%Wi£%ﬁE@%ME%WE@%%oﬁ
F:jﬁlﬁm At & (reliability) » fiERLEN Al HATEN > 7 2R BEATE F[mj B
ﬁ?lr # 943 5% L.J Cronbach FTAIAY o (7 Hr » B 244 ¢

2
K-1 &

0::

K EhENRAT G IJEIEELT

2 =1 2T
SUEL 5 i B RE CE AT RS BB -

s’ B R e Bl AR F[J;'@-F—‘IEI °

@ FEEER R 0% 1 VR @ HE OB 1 P (AR 55 R o B IS
B BTE R 0 S H DeVellis(1991) 53| BB o GBI
.60 % .65 VR TR o Y AT.65 2 .70 BLELE ] T o
FEBH .70 280 DRI+ o (700 9080 2 .90 2 e -
(SPSS 5 S}l ™ [Z2 41 555 > 2000)
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227 B ET &

T 1986 B {2 KK B RIS B P ORI R RO = 4 e A2
FPAS PR AR TR fﬁJ RIS 5 (Kanse
Engineering)— & > ﬁ*riiﬁ TR FIE R B Rl g[8 ’?’4 ERBICE SRS
ek 1987 B KK & BT ARTEPTAAT > A0S o TR T SR

7 1988 # rjﬁii?ﬂﬁ,&*g?—” SRITZ & BREEWIE N HE A R
22O T L R TRET

Bt S FOE ) R R TR AR [ P
e ?ﬁ; oI PIEEENT MR SR TR 5P (Sensology)
r‘l‘ﬁ?}ﬁj%J\rﬁﬁj%“J\r%?%j%ng 5 S S g
TR O BLRE o (F 20 - 1997)

AERS LEEE SR U IERS- = m g P(RPTSE 5 1997)
(1)Category Classification([7 & [~ &R 77 H1F)
R IR R A+ ] AT 0 R B RR) -

& gl (break down) » [ [ i ISP R BV L I

(2)KES(Kansei Engineering System)

Fop 55 P 1 R EwH$I(database)@rplzﬁiﬁ_gﬁ?ﬁ ﬁ Too AR - f[ﬁigj’ *
=k (expert system) o I iz o J[J & 5P B WO RV RS pVEEER T [ .
KES ~ [ i 53 85 T ffij [ BURE T 29k ) 20 Dathpp B RS T 5905k, iyt -
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(3)Hybrid Kansei Engineering System(¥d ﬁ SRR T B0 R )

JFEJF[ PR D SRR S A L Y > H'[i@?fﬁ’,ﬁ‘i‘["fj AL “E"F[
S B R T S T B R AT R R A -
ﬁltF[J%ﬁi EH?F[[FE{ETH” nf[j\‘ ’ﬁ&IHJFEJF “}jyliﬁ —rwﬁﬁj E,Y“*:l

?Uzn.% U (R R R R o 3‘:{“%5{’ lrjﬂﬁr%ﬁ”f]%[ NN ]EjmxHJFEzF[
TS0 R SR P AT S R AP S Eﬂﬂlﬁw[i*]ﬁ[ B 2.16 1% JFE!H?“’EX

E=EA S =

T

Forward
Kansei words Kansei elements
% l’ff — Hybrid KES Y avsteig
Kansei 7} f{ WET 5 AR Kansei drawing
«— -«
Evaluation PR
{E%'l‘ikﬁzj I'F‘I
Backward

216 WA BT $258
(5¥R $¥F : Yukihiro Matsubara » Mitsuo Nagamachi > 1999)
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T e PO £ o B ]S T UL O LR [ ()
(s PGB~ Bt [~ L o o8

T TR LTI B R RN B (R ST SR AR
OB [ L S0 IR £ ?E H%%’n%fﬁﬁ%
B L hﬁﬁf[gﬁﬁn Ter A g R A ﬁjliﬁﬁjj’rﬁ

2.3.1 ?Vﬁfﬁ?c

Ut @?‘?’[ ﬁ[J&lF(analog)%W N ﬁEIHI o HEL (= ER EE P (digital) B ;E:EI'IfIH
V)f;i;gulHig HEF! erJ Q’FI Fr{ ] u?”, ﬂ,}g#ﬂ* Bl EL g7 1 7 (wave) TV SR
MIDI(Musical Instrument Digital Interface)fi % Tﬁy‘a 3% IV AR LA ﬁé‘ Rkt

VRIS (sample rate) ~ TV S o (resolution)=" @'jﬁ #13f (channels)&™ -

HP T SR ISR T 44K HaCVRI)  16bitCV R ] )%
stereo(F ﬁ“)ﬁf{ ) 0 I 1}5{_] FIF ’J:,FJF(EJ:{L};‘ :

(1) 44.1K Hz R JIf TV BLORE o T S 2 030 B E] 96K ~ 88.2K ~ 64K -
48K ~ 38K ~ 22.05K ~ 16K 57357 o A i~ SB[l T Ay By o AEAR S AR
FOZ T MR~ o SRS AR MRS B RS RR  l 5 « SAE
b I VAL - G5 44, 1KHz I TRV ER 0 gk EER s B - [y P 4R CD
jﬁﬁ*ﬁﬁ;‘i R 441K gufr&%:! 4;&;4?[ s o PRI ,+¢’pﬁ4hﬁ4§>ﬁu%€aﬁ MR
H| 44.1KHz °



(2) 16bit ke FVARFOA o RUBE VBRGSO Bl A o
Bepy A %Jfﬁ(resolution)%;“éj 8-bit =¥ 32-bit o F| kL 8-bit fUN ] VA HIF I
@%Iﬁ BEA AT RS 256 (2 pu T R ) s 16-bit FIIEL 64K (T puA o) s e
KEHE 5 32-bit BL T AU A T R o - g TR E;?:?F,;@ 16-bit [V A A 2
[ o R SURRT ] 16-bit T -

(3) *ﬁ‘f{ B T Ry PE'*F”, (stereo)= i1 T;*”[ (mono) ° stereo - ﬂf’, HIEE F,[ﬂjiﬁ‘
ﬁi, wr gagij &,ggg&?} any pH?]Fﬁﬁf E:?}éhﬂ FxmﬁA;ﬁjm§?] $p&[ﬁj
PRF=FLRTE |~ :ﬁ LR e A ﬁyi‘&»Jqékf*f?E?]lJl/Z

232 i A
(1) MIDI %

MIDI (Musical Instrument Digital Interface)ﬂﬂl—%“;[ﬁﬁl MIDI %ﬂiﬁ&ﬁ?ﬁ?{:ﬁ@
MIDI@#&Q# 1983 & H [5 il i, = riﬁﬂﬁ\ | FEL I Bl 4 ‘ﬁ”a%ffﬁ;[/éﬁ}ﬁ“[‘ﬁm
E’E{ °

MIDI F 5% P REGE R~ 9 f USRS o 5 VL 8RR
- il 3 F $@%;@’$éSSWV'wH~Fr\@émﬁ%oﬁﬂ
— {li MIDI i fipE4¢ fL &¥ 2] - I'[E'E‘IQ'%%E‘E'@@% wLf o MIDI siel A ELUHE LRl
- R EEEN F o WG ETE R R PR G RT ien S B
ﬂﬁ FEFEL Ffrﬁ%f%lﬂiaﬂﬁr [ JE[FIJ ol ﬂmlﬂfﬁ b B 3T [ B A

75 <

FloFs MIDI A RLEH R ﬁjfﬁfﬂﬁ*/ﬁuiﬁﬁ ) |¢FL PAINEL T TR Eii‘fl‘ﬁ“v%ﬁ? Tl
O T o i (wave) JURHE R RIAR ™ T T [T B R e E AR F”?’l’ﬁ [
I R IR AR | wav MRS E VB R > 1 BUR) B U RS R i T ()
ﬁ!?ﬁ 2003)
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(2) WY (wave) VL%

(— ) wav #f

wav B £ RLET Microsoft 2 Tl » 7 ULl e Windows 7 VR

wav fii {7 4 5] MSADPCM ~ CCIPTALAW » CCIPT-LAW ¥ ¥ (5 BShifi 1 -
VAR CTEY A PR RORAT PR (LI VLA S SR i 2
SRUIRIVER o (g e SRR [ S S SR AR SRR A
I il £ 5 P g

(=) mpl/ mp 2/ mp 3

mpwg {3 mpeg I FRY i BT EE > mpeg SR R PV RL mpeg AR YR FITHV I
#1532 mpeg i #1'6t - mpeg HH R AUBURSH U BV A AR 0T O3 RS e
5= ORI W ) B ASL iy o S T

mpeg audio layer 1/2/3 75 {[[Z*=mpl/mp2/mp3 x5 # i jF" M4 HIEHE » mpeg ij'[

Eﬁr'}ﬁ! ] fﬂﬁ,fj fUESHES - mpl (mpegl-audio layerl)fl mp2 (mpegl audio layer2)
OB TPIEE 4 0 1 A6 ¢ 1~84 1o |i) mp3 (mpegl audio layer3)[i/Esih s Pl
#10:1~12: 1> “Jiﬁi_;‘?’z:’j:%,l 1OMB [ % [0 7 5% » 523 mp3 B ESHHIIE

pUfel IMB =y o [T = fUR 3 By el e

mp 3 FRRE AR KA o BRIV DR 05 ORI TR - AR LB A
YIS E IR AR AR @iﬁa%&@iﬁdﬂ%ﬁ LR R it RN N R A
SV BT mp 3 AR (RS O R T BURUR) o e S ERE R TR
AR BB < BEGR L R RS (L O AL B L
oo g R P ESEES o (R > 2003)



EUPIHT pLER RS =

PO T [ 2 TR 82O AT » e 29 09 8 OB PR
PSR SEL F) T S LB A (- 2003)

me%EMmmwﬂ@BWﬁ?ﬁmﬁﬁ°

2. .au f%.snd £% Sun = NeXT il E'JEIU@‘IF”[ ’rﬁi’ﬁ‘,?c o
3HWQEWAdUbﬁ%W@ﬁﬁﬁ?’Cmme%ﬁ%ﬁﬁ%®W§@ﬁ§°
4HMHEﬁummeﬁ%$ﬁﬁﬁﬁﬁﬁ“’$Mmﬂhwmw@Gnﬁﬁﬂhﬁﬁﬁﬁo
5@&%&Ambﬁ%@@ﬁmﬁ?°

6. .iff £ Amiga ElfJFE‘f[ ﬁi’ﬁ??“ o

7. .mat £L Matlab ffi "'[fY @jﬁ Tﬁi’ﬁ‘[?“ °

9 M AR 2R E RSB PSS - 2V R R Y TR D R

o) < o R B SRR R 11 7 (wvav OB BRI
OB S E SR A |
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