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(A Psychophysical Bvaluation of Passenger Preferences of Coach Interior Design)
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The psychophysical magnitude estimation thechnique can provide a useful tool for determining
the best design features of a product in terms of user preference, especially when it is
difficult or almost impossible to obtain objective and quantitative data on the user
performance. In this research, several interior design features of a high speed train such as
arrangement of passenger seats, and availability of interior facilities were examined
quantitatively to provide interior design recommendations for the high speed train. A train
simulator was built to provide a realistic interior environment of the high speed train, and
individual design features were manipulated by using a three-factor within-subject experimental
design. At the same time, a psychophysical scale of verbal descriptors ranging from "extremly
like” to "extremly dislike” was developed to explain the magnitude estimates of the design
features in ordinary language.
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Category Scaling® M| Fo] sUg MUt gosH UIEE FFste 7YPLE, &4¢A
HERERG HAsta, wEAol 3AAE 2 4 A& FHo] A& W, g3 Y2 BHFE
7} it} (Lodge, 1981).
- Adejgrio] AgtElo] glo] MUY &FANE 7iciyY 4 gich
- AygtRel Hixs FAAs Y EZ 3718 vad 4 o
- AP MustEong Ao, JAUd gAY AVIAE AFY AYNYFAYN gxHog F
¥rA]7ich
ol¢} & Category Scaling®] ©EE HYsln, Hrl MUY HdExe &B& #3AM Magnitude
Estimation 7]'J& A}&% 4 glth o] 71 W&l Qo] Px}3(External Stimulus)oll chsl =7
= ukge] A7|(Internal Sensation Magnitude)& AA o A7 s AW 7[YF shlo]
T} Gescheider, 1985). Stevens(1957)% Q1Zto] FolA =}Zo] tis) e =7 FEIt AR A8
Ql A (Linear Relationship)7} olugl A|4Ha TA(Power Law)g& WO, Stimulus
Magnitude®} Sensation Magnitude$}e] BA|E Power Function®® FA3}gcl. o] Power Function®]

Y Peie

& = kSb,
¥ . Sensation Magnitude
S : Stimulus Magnitude
k : Coefficient
b : Exponent,

olt}. Exponent bi= QAZtoA Folxl A1Fe] FFol ulel clEch ol o], Folxl xpFo] 48]
(Loudness )8l 7-2-2] Exponentt= 0.6784, Q7 4] A7|E of o], uzsiA] ¢S e}
U, #7138 &3 (Electric Shock)oll thsiA& Exponent7} 3.52 4 uf$ w1ztstz, $¢j(Cold)el cf
3[ A= Exponent7} 1.022 A AP @A &L Yehiz glch

ojH ERY AlEo] iyt oA T g slollH B Y Pover Laws] BAXE ol &, MBI
i E A AA| P E(Sensation Magnitude)d] BX 9} o}& e FAAA AV|7HA FFY 4

2 usA Aelst g ety wo] AMgHI glth o] 7PHE YFAITe] thf Ate] UAx|dt=
25 & Abt]ael 4xt8] A7) (Numerical Estimate, ©}3} NE)U 48] 32 7](Line Production, ©|3} LP)&
el A ez 3] Z7)ef AXZHEZe] BAE Pover LawZ ABY 4 UA ¥rh(Gescheider,
1985).
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A} (Physical Stimulus)ol th3] QA Z=Ee WHE FH3l=d F2 AM&Eo stou, HIde 28
A 2p3o] ohd A AU Wxatolul, FBA] Uiy M3 xQ mietolx AMEEH I 9t dE X,
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Sellin3} Wolfgang(1964)2 “The Measurement of Delinquency” &} Ao, HEREFo wE Wzl
B Zd(Seriousness) & o] 7| o] &3t ZAs}eir).

ol 71l HEIAL ATl ¥ B uia] A =@ AEE ulgE H Al (Ratio
Judgement)¥ = Qlth= 7HH& AASIZ glon, o] /1AL ou|Ad thAoA HAMS Bt " £+
dth & AP} vlgo] & HrlsYol YEItE AUM WA FAZsjo} 3o} ol& 93te] 4
AE AFoR AL ¥ Fxlo] st M A SALHLP) M ZAolE 2oz 3t 7=
Hole] BEE =22 HAISIA 8l whH(NE)o] o|£E|3 glth.  LP2} NES 7% Exponent7} 1¢)
Pover Lawg WHEE 2 (Stevens,1975), MAHale] 77l FHY ALl M3} £x]8] u]g B 7}bx] 7}
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el BEol 3lYshe 2H(Rear-view Screen)oll HAMAAOH, GAlE AL T4 MM Y &
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% 1. Simulator?] AAF ZAMT
A% 7|% (Experimental Design)

¥ oAde BHUR ANU $AYE. 2D 7 d9Ee SYEss s 3w
Within-Subject Design© 8 ZAsleic}. 2 ware ax , s
Activity), &z, HA, witjezyY u ££08, 123 A8 FdE, 293 Ada9
Al SELR2 F4sidct. Z Ad¥Ess FYe ¥ 13 ol AAgAs 74 APz A 4B
MIEE 7MY ¥ Cross Modality Matching Paradigm(Stevens, et al., 1960)o] u}a} HlAdxE A
& ZoleHLP) +AZ(NE) E83}1A =] o|& FH5HLE sto] EML AAlstdrl. &, & 4¥=zA
oM IAHEAZL =7le HEEY A7E 9 AU MY F72 BHIA Yooy M3 Y
A Mol 7hedtA stgen, HITo] A WL FriA WHos H3¢oe N, AP
Y g A3 ' 4+ UEE stgdrch
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£ 1. M3Ix A¥H4(Independent Variables)e] & ¢]

w4 3 & 3 9
S gt 294 o] s}
A5 9% ok 30004 494
FdE qt 504 o)At
A3 712} 313y wskg slo] A
b uiel
A 712F R} wie) wWakg 8slod 2y
FA Uz} g AL Yube vieiRm of 3y
st=Z 53 o] 5 Y 25}x] U=
% A¥olMEs et ulel BT E slgc
SR E <o 4 SU4E Eon o3sHE AL APAL
Ear Phoned %3] &4 Ex & 3sjair).
54 AEolut Mg gom ogysis AL,
AEolM e AEL U=E stgr).
2o dX]H MonitorE £3) ujt]e g 7
Blt] e ZHg | At 924, VCRI} MonitorE RojA¥
BRUol dx3te FE BAAsIEE st}

2 ¥ Within-Subject Design® 2 TAHEHYLEE, ¥ MUY} UojA 27} Erlsgl bak
Mg Aestz, AUy} A0z & wae x3tog o] Fo]A g rix] MY AL 2 3
HE=7E ¢ 9y 2E £3358 stoc). olg ge Within-Subject Designoll &= BE A ¥ =7}

< A2 4 AY 24 +YsiA 2 A9, AgzAY Mol & H(Transfer Effect)t} 3} # 3}
(Learning Effect) 50 % Qla] ¥ AW 7S 235}y T2, BRE mlAdHAte] Ay
ABEAME thz2A Fsts 71 29 3l Balanced Latin Square Designg ©]&3le] Mo|jF L} 3
sa23E ¥4t Weiner, 1971).

Ay Mkt

oAlH] A ¥ (Pretesting)
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(Familiarization), 24#olA AT AVIE 71 ¢ YA EEY + U=F 317] |3t
Al g AASIATE  oulARE drtx] Hole] Mg WA IA HASZ A8 FolE FA
2 E@sHA AL, wiE AAY £XE MY Lol BHA st Yo IMWstach ER,
olglgt ofuAEe MAHRI} ul-gol 2% HrHsY(Ratio Judgement)o] UEAE UTtte ZAR
o] &= drch

HAI¥H (Main Experiment)

BAadME 7zt mAgaiyt A4y 87kxe] AyzA e nja] FA Aol w2} FIisisich
2} MAEAs shbe] AHZAoA & 42D NITE Y ¥ FrARE AY Hoi(LP)o 4
37)(NE)E HAI5}GITh Magnitude Estimation 7]'-& Ratio Scalingol WRY ZX7|7|&& AAlshe
ezl 27|71 AR W SEATt AREA J1ES dFse £ el vk Azt
Ao AAE Qo] Wiy Fo] sAEAte HiZEH TE £ U], AEAAI HEH YERE T}
2ol glo B2 (Zwislocki, 1983) ¥ A¥elME FHY 71EE A sHA 4 MAEAR sloiF Y
oo 712e AR stn, HIE A7E A2 71Eo] iy v 2 Feh(Ratio Judgement)SE
& stadr}. 2t DAEaL 8 AEZAL BEF ANRY Tl I I7|E 494" 8ol2 =
®sly) elsted mlg Ay, Aok, ‘g Aoy, ‘3A ook, 9 gob, ‘gob, ‘oie b
o] 774 Bl sPste e 7S 48 Zolot 44 AJE WA st oYL E HY
thgt Aol 7oy B3] 2UAY AW AERA Foj iy nagaty 94 71§t

3. AYZEAY Y =2

ofl8| A& (Pretesting) ZA 2}

Ay AxjolA AZE niet Yol, oulAEE Ested ¥ AE=EI} Magnitude Estimation 7[fell
SHAEE FAAZ 4 9 BWat ohjal, dulAE AE Mt md@ate HEAAEHE B
7bat 4 oltt.  okolA AFR uiel o] LP} NEQ Z$ 47} 14 Power Lawg wt2RZ, 7} ¥4
# 217} ulEA v &2 A](Ratio Judgement)E $-¥3leiriA, LP} NEQ] X & Log HEF ¥ ¥
212 (Linear Regression)& AlAlstalgwl, Ay 7&7E& 1 of IS zlololo rth
(Lodge, 1981). Magnitude Estimationo] &St&olx B33t BAALE 7124td ¥ &(a-Risk)E 1%
2 dAste 7 AP FFXNE 2MY A, F 303 F 20%d 62 yAHAI JIE R
T E 0] (& YIS Magnitude Estimationd $33tx] @& Ao2 wPFo]) Bl Ao,
oul Ay Arl Gy 248 APARTE MIE F4ef o] §3igirt

2 A8 (Main Experiment) Z3}

Az E AWAAHAE AP AAEA A AP2Ao] i HEES FA/ELE AASHA o
2 MAEx UETiRe] EEIES ARsHA st 2 IS0 wet MIEE FUishA sfelenz, @
gt cheidE 2 AYzdo] whE HI 9 Xolulart shssht Mddal AAY dx= Bt
A= u@rt Brpssich. ol Eol, 158 107422 ¥l W] 20 dI=E FU3 HAdwAt
o] Su3 1RE 10002] Mol 48 MIEE FHY YL 4T wwst Brbsich ojehA WA
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HdEAte] HEE B MAAE U BEAS M=z mudxie ®wy Ans XE3
(Standardization)dte} W7} 715328 W lA2E HBA A Y. F2IYL 2 YA H=}7t B
7P HEE AE O mARAY B4R 29 Hojx, & o) FoP e oS 2ok o L
St Zholl iyt WE L= EYsidch & EEY HMITL JbY 2TH100) 9 A ATH-100)"
Ate]e] x| & 2)35A "l

A AP, FAYY, J2l3 AL Mg £ WXo] W2 MIE 2o S uHetsty] 95
A B (ANOVA) S st o B 20] EMANE Fe)sigt). MTTe o]t i Ao nt
Y Aol thsiA s Newman-Keuls Test(o]3} N-K Test)& Fslo] wido] 2zu 2ol & Hlaygow
SHAY dE o] Tyt LMY dieto] JEIES stadth. 24 W4 LPe} NER Y ABBAS
2 A Re2 wHA(r = 0.98) BENol= LP ARt Algsiact BEqAzE 2t AEgHeEz
fopstd o2 Ur),

2 FAEH E

Source Degree of Sum of Mean F P-value

Freedom Square Square
AGE* 2 38997.07 19498.53 4.44 0.02
DIR 1 32162.51 32162.51 9.49 0.006
ACT 3 32273.69 10757.90 6.94 0.0004
AGE'DIR 2 3301.34 1650.67 0.49 0.62
AGE*ACT 6 11178.41 1863.07 1.20 0.32
DIR*ACT 3 3509.00 1169.67 1.52 0.22
AGE*DIR*ACT 6 4066.74 677.79 0.88 0.52
SUBJ(AGE) 21 92248.13 4392.77
DIR*SUBJ(AGE) 21 71139.03 3387.57
ACT*SUBJ(AGE) 63 97650.80 1550.01
DIR*ACT*SUBJ(AGE) 63 48548.11 770.60
TOTAL 191  435074.83

* Note :
AGE : Age of the subject
DIR : Moving direction
ACT : Activity
SUBJ : Subject
(1) d3Eol2 HYHY MTE 77
VEE A71& GAEIE EASL] flstd “uf$ Hr) BE “ofg Foh7xe] 77 o] o
3te] Y= =29 371§ Mo Wolu 49 AJ|E BAISHA ¢ A3, “of-¢ Hcl” (-89), “Hrl”
(-45), “epzt u}” (-27), “2A Yl (17), “ F}" (34), “FT) (53), “mS Ftl” (96)}
2 H7}t B4(Rating Score)& Ylth ol8} o] Magnitude estimationof &3 MIx IJE At
Foiote] AR vehdo gy 7 AHzAdo] tiyt HIE Hrte) shH g Lo]si g 4 olch
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(2) 9438 V3= 2o

HEaEA Azl £7¢ dEZo] 2 MITE Aoyt BAHLE /AU £ELE EAFe AL
2 UEPTHp<0.05). Z dEd MIxe] FFILS 1Y 29 Yk 5 AFFEEE NK test(a
0.05)8 AARH Az, 23 20 Uehd nie} o] BEHY SAMEE B 45)3 FUF(HES
W 10), 2UE(MIE HF 22)8) IS slole] EAF LR RAY 2olE el on dFo]
4% 71 AYZEAo] Uy A7t Gojxle Aoz uPHArh ol AM Wi dAd A,
HdzolU 230l ATEE Z7HA2 4 Ak UYOT HANEL HdPsteiol A HE2=I S5}
U ojojich
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(3) 2 Wtol] WhE HE =2 Ao

2t wigdo] mpE 428 MIsE FAFOE xo|7t v RAoE WFHATHD.05). "‘"’%:I 3
ol LIEh Higlgio] AAL o 399 MIE(‘FTH o] 3TP)E e A2 FriEgded, FAUL @
138] MFE('2A 2F¥ch o] Y E A AoE BIUkE, Flof s AL of P ’tii
sl oz el U, Fdol thyt Wb A Mrhs &) b3 (Negative Response)E oh]
2 AU AT Z B ¢g e ditdrh
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ol BrtAE AU HAVIELR o8 FE, A, HAYS vyt HIEE ¥ 7e}
7] fAE 7ol Y A WYeT ANYU 4+ USE A s(Swivel)o] 27EH, Sx, A
Azte] HATlsol WE FY A2, $4715 $45Y 24 5, AN MAzAoD A
dzte] ABuATE B Bpole F2 waos ogusiA Yol wel wAsis 47 EHAYE
Az goeet ogHrct

(4) AU $2] YFo| WE YT o]

AdUlAe BFol TE $AEL YR Mot FANLE FeB HOE Urehuth(pd. 05),
Adold 2T UK BWEY YT BEe] aY o] Url gtk 7 WEo) iyt HBES
U8 4Y gol2 BUNS o, gof BYS Frhol, 54 Te utle pHS 9 Fr, Fae
‘24 2ol 72} st

100 -
GO
80 1 -
70
60 1

50 4 o
40 4 :

Preference

20 1
10 11

aY 4. 7Y YFo njE M3 HF

A WY HIE=S] FFE NK test(@=0.05)F o] &3ty £NY Az}, Solpare e
HEE7} OE ¥Eg Yuicl BAFCE 48 Hol§ Urhich £74e 2og Son o 3=
ROBTE 45)& 543 Yol glo] st A(F IR} o th) AE o HBsln, SAS 3}
AVHE S 27) vlt| 2§ ZAbshe (BT 22)8THe o S 3% o M3Isle Rog |24 37 ¢t SIS
o AYE thE WEES v Y MIVcim ¥ 4 Ach Ty, Selna ® ool gt SA{e}
BTl Zhgof ot 572 MIERE £ 20T WIHGORT 7 NI AuS f13te] Al
Uil Sobzhad duieh wltj 2] M2 @ 2# Information System®] MX] 7} xj|etEic).

(5) z} A=AHE2] 2% 28 (Interaction Effect)

A9 Aol alE AW/ FUol G MIEE BAHLE $2T Aozt Urhix it
(20.05). & $A4Fe d¥ol FUsh) AU VTajdctn T 4 ok 49 Aol P 7
Aul BEol o HEE o AT KoY Holrt Uriix dgton mely 4AES AR
of FRASA Sob 2ug Y 4TV ¥ 4 odvh Ten AyuR S99 A PEo] ojgt
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AEE ] BAFLR Ry Aol7t Ushiiz] dgtems s22] Y YyPo] vigolx 2} ¥EE

+RY oo X =7 depiiciae ¥ 471 ek

(6) B7tAxe 18 A%

Magnitude Estimationof £j¥ HIlx]e] FAEE ZHE3}7] %} Cross-Modality Matching
Paradigme] 7=l glt}(Stevens, et al., 1960). Cross-Modality Matching Paradigmol] &|%t A8 A
o REE ZFE fI%tq £ HYPAAAM ALY F FHE4(NE, LP)E HAEA S o83t Hrisia
Tl NES} LPO] Logi¥x|of thdt MFHAUEH Az}, F 4 HpUY JdAleE 0.98012 29 3]
Aol Al 0.9601 AT IY 5 H=x). =R, HAML AlSA o ot 95% 41272 0.92FF 10]%]
2o, o] Stevenso] &% o]E3F A4 1& X Qe 2oz B Adyolr AREH Magnitude
Estimationo]] & M3 = EF X7} FAY F7HX LS Liepdct

100

-"
8 " % 8
amB ™
60 - X2 ——
40 i z
- ) w { 1}
A iem—
2 =1
94 o L
--
20 -
-
40 ool ol
" Bt
0 - -
-
80 -
'100“ -
-100 80 60 -40 20 O 20 40 60 80 100

NE -

2% 5. NES} LP &A x| 2] Plotting

Vel Sle ZleZ veht AN 4o dIEE A H3AE FdFelu ¥d
st A WF dAlel Wtgsts Fo] F& Ao o HTl. A Yate] B3|
B3R s W& vebdou A Fort Ao FoRoh of 3uf Fx A
Aoz Ueht 79 =pzg AMasty] g HAgxty Aol 27"t AL
Eon o3t A 5EY Yol glo]l AMl= ARt of o] Fx o HE3in, HFA
AU vit| & ZAdste ARt o Ful Az o AIEZ AAUFY HAF Lrie Adu|st
A3l 2oz AgEn, tjgo] vlte du] W Information System 58 Hu|§ wiA]3tL Zo] %
2 g AuAF = & Aoz e

2 dFoAME AF e FHEZ Oy AT HIEE e HERAL 7YY Category
Scaling®} ol 2]5lo] FHI181x] okxr ek A7)l Psychophysical Measurement& ©]-&3%}e 7}
stz AEEA QL AUFo |E5HA AMEE ¢ S-S WHon, FaHY dFAes A 2
434 A UZEAY F2 HAVELE AEH 222 o4ddet

K-
=]

=
=
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