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ABSTRACT

The growth of function in vehicle needs complex display and control system, the In-Vehicle Information System(IV1S).
Although current IVISs are widely implemented in commercial vehicles, a new form of VIS has been recently studied in
order to reduce drivers' workloads. The purpose of this study is to suggest an appropriate menu structure of a new type VIS,
to be implemented on the instrument cluster panel, using Taguchi's parameter design. In the research, firstly, functions were
selected that are appropriate to control through the instrument cluster among existing functions of current IVISs by
quantitative evaluation of ergonomic principles. Then, menu structure alternatives were extracted by investigating priorities
to those functions selected. Finally, menu structure alternatives were evaluated through an experiment and suggest the most
appropriate one by applying Taguchi's parameter design. Taguchi method was used not only for planning an experiment but
also evaluating alternatives. SN ratios were a key value to evaluate the alternatives and to find the most proper one. Through
the research, the most appropriate menu structure for the instrument cluster 1VIS was finally suggested among the alternatives
and it is expected that the results of this research could provide a guideline to the instrument cluster IVIS.
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gt E Aol o33 33 (noise) LA = A7 ek

G =Aow a7 we] & A7) go] F
B9 28 7t

2. 917 W

oA 9] dhetelE "41} 1%94 A5 =
EAJo] AHg-87 9] Wizl K- w53 Eokd Az
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3.1 O+ CHekS

Hir dijks 91t 7w A A
o]Fo] Fth

AR =2, Instrument clusteroll A Z2ze 75S AA31)
Atk AR 7S dEskGlth 719 AEjojgdel A
et 7ol it ‘?ﬂ?oﬂ/ﬂ AEo]RF oA 2287 ol 4]

= AAA

gk 277149 F2 7152 Akt Bl Aok(Lim et al
2006). o]o & 04?01]*1L Qke] Aol &9 Vs
o 2 A 2ol HgEo] e 7Y JRES F

Akl F 1509 M9 71553 4R dolgHE 35T
AR, YR NeER ARES Euﬂ 371A1€] 5 met
ARl FYoZ YrojA] AR F3S AR B3t
® 37KA 2 FHe e HE EEH cr1ter1a°ﬂ 93k A

ZF4 F7F(Neal et al, 1999) & Fd39th % 12 7%
B+ 715 criteriag, 18 1 Safety specific information
TRolA e A=A Frk S YEeRd,

21 75 2R 7IE

=R 37} Criteria

Safety — Required Response Time

Information — Control Usability of Related Function
Driver — Frequency of Use

Assistance — Utility of Function

— Degree of Potential Danger

Information if Misinterpreted

Driver — Frequency of Use

Convenience — Level of Convenience

— Degree of Potential Inconvenience

Information if Misinterpreted

This function will rarely be used,

Frequency of Use Score n This function will be used somathing refatve to other function
This function will be used very often relative to other function
+
This function is nat likely to have sy utility
Utiity of Function score [l Tis tunction could lead to some added wilty
This function is likely to lead 1o significant added utilty
o

n Misinterpratation presents no danger o person or property.
Degree of Potential Danger

Score Mzsinterpratation could lead 19 vehicle or property damage
f Misintorprated n B property :

n Misinterpretation could iead to death or permanent disability

T——
Total Score
m Lovel 1 It hias no problems in controlied By stearing wheel control
BB oz s OK o bo controliod by steering whael control or sub-contral
m Lovel 3 It needs an independent control

8l 1. Safety Specific Information2| Mz HIH

AAZ, B7H A5 Sote] REoF el 242 A
7% 46705 ARSI 715 TAASL ¢l & 29
L

B2 25 UEE M7 IS

=5 7= &9 AF 71
2
Information TPMS, EAS, Malfunction
Driver buke]
Assistance
Information | TBT
vln]Ale] A On/Off
24 &)
=)

AM, FM, Disc, DMB TV,
g\;MOde DMB Radio, iPod, £+ HDD,
it AUX, Bluetooth
Trip Trip A, Trip B, F37s714],
Computer =3HANR], HAn], HAEE,
A FYAIZE

AR LA,

L/H Q.:zz%

A EFA,

/QLH = ;(]_EZ;H

. AYeE 75 24,
Driver Vent &3 =22 ﬁakiéﬂ,
Convenience BN Tz
Information A F 43&1}4
37 ]LHT—EQ'
371215
= . HT FAEE T WSS,
A A | gmsr W 3]
FYRC AW | w2 BT A¥E BT
0101/\47\% \;]-_?4/\424 91}37]/\424
3 U2, T2, = =73,
System 28| gy, wds s
= Azl A8 A8H,
AS #¥ AR A
2587 7% | Door Lock, Lamp Control, IMS
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= A3, 7HdE wAs) Slete] 24 2719 & 3t Ay 2Eojd ) W2 ¥ Seat Buck, F

A& 247 8mme} Amm=E Y3k thH(Green et al.,, 1993). A 73S 9 23 PAas 93 FHIA W o
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= A =k
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o] thA sehuE] TiARRlE o] g-8te] A3 dlojEfel v e A 7
TS SIS WA 1993) 0] AR vhA ghebv] 9 s dobry] fiste] SN g akiAls A
t} s |

B A7 WS vt 2 Al BFlth SNHJof| T gk EAREA 2 wHEo] EAebA] ¢k
1. AARTER Olioi{] Ade T Foll 74 AEA el vl e 91X A8 oll® Poolingst

oA ] wHy A=AE deth o p—valued etk vl AHE R0l SlolA vl
2. 78 A9 Rk ASA RN Y H2of A5 Hol o] fref gt Al Wl &*QE YEREIL SNl

YEA, TS, dE543] SNH|E A, uket w5 Hol 7l 7 A %?JE% Hol= 2o
3. SNHJo|| gt #FAEAS o] 8-ste] SNHol| F&2 7| 2 Ut BARA S *‘/\IEP A= % 69 2ok Hly

A= AARSE Feth FA] A9 Afolls Y= b2 WFR YERARE
4. 4F= vA= AA WHFEEY] HA S22 SNHIE 24 B FEoM 6 A2 By 2UEE B3tk

H 6. =HT SNH| E&=MHE

FEEH ey A5t A FBAE | p-value
B AT A= o] AAje wpet A3 S skt
w7 8.520 4 2.130 0.0208
51 2T Hal 2M A 0.095 1 0.095 0.529
7 $] %] 0.799 4 0.200
FHE A vy AN EHE HE] g A9E 2
JEloirl HE Tl ZhO o O R ER] =
A O]'ME]' g\_——]—_]:—\__ 1'_|E_’—'_I *o‘\—_ 1305\——!}\0017] u—HT’:Oﬂ ]:]' 52 _/I\_%clslAlju_l' jEdJ_'—I' _E_A_."
S 22 2o g3 SNu|E 33t
1 FHE HE vy AR BEAE Ho o]o] AdE A
SNi =-10log{=> ;%) ol Z=siAl 7} 3 A= BAEAT 2=8A)7F wak
n 4 1] 1 T o 1_01 EHL "/]' O AT, T 0 sl F
= 4255 £ PAEHOILE ol Ao BHEG} 2 4
3]

9] Je5/dA 0, ne gt A NA L] yo] RHTSFrolt]).

919] 2] <Jsf AR SNHIE ZF RAE it o)

o seelE PRl ¥ 5w H 7. £#AI7 O mhetole o xfel
Outer Array

=1

i -
(2 vifts ANZ Yol i AR wg iy ) SIS SN e Wg— SNHIS ¥ad £
REe

B 5 SHET OTM mi2RlE T xRl Inner Array ! ! ’ ’ SNH|
Outer Array 1 2 1 2

1 1 9 9 1 1 | 1058 | 14.79 | 31.72 | 46.03 | —29.36

Inner Array 5 . 5| S 1| 2 | 1062 1497 | 3251 | 4419 | —29.23

1 T | 2328 | 28.49 | 5057 | 72.42 | —32.27 2 1 | 1075 | 14.37 | 34.73 | 42.91 | -29.25

1 2 | 3224 | 5504 | 42.45 | 69.29 | —34.32 2 2 | 11.09 | 1412 | 31.29 | 40.24 | —28.63

2 1 | 3690 | 50.23 | 39.11 | 58.04 | —33.42 3 1 | 943 | 1201 | 3265 | 4049 | ~28.65

2 2 | 3299 | 48.31 | 4296 | 55.38 | —33.19 3 2 | 918 | 1160 | 29.82 | 39.87 | —28.29

3 1 | 1762 | 3635 | 45.80 | 60.37 | —32.66 4 1 | 838 | 12.17 | 28.36 | 33.55 | —27.30

3 2 | 16.48 | 42.39 | 33.11 | 50.79 | —31.57 4 2 | 894 | 11.84 | 28.44 | 37.29 | —27.82

4 1 | 2009 | 37.86 | 36.26 | 47.72 | —31.33 5 1 8.81 | 11.33 | 30.18 | 39.72 | —28.28

4 o | 34.24 | 55.04 | 4245 | 5771 | -31.98 5 2 | 917 | 11.81 | 29.87 | 41.92 | —2856

5 1 | 3690 | 5023 | 39.11 | 59.90 | —32.99 Total=—285.38
5 2 | 32.99 | 48.31 | 42.96 | 55.54 | —32.63

Total=—328.24 BE A W el ik SNHlE A3 A W)
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GEFEs dotrr] fste] SNujof| tfst EAREAS AA|
SFSAEt. PRRPZEA = SNH] o]l thst EAREAE whgo] 4
3] 947] wiiel H e FEd A s AE-S oYE
Pooling3te] p—valueE -8tk vl =2 $2381] 710
QAXE w5 Hol FFEo]l Fos AA WrE VeI
FYANTAAE PIRIZIAZ w57 ol 7ol 78w
B TP Hol= AoE Ytk kM-S AAgh
A= % 83 2o} A QoM E wlF FA] YA
E YA @& HFER YUERANE 4 A FEellA
o A& Fit AR BT
E 8. $8AI7 2ASME

ot w3 A5 Al | p—value

| 3.429 4 0.857 0.0344

HA 0.011 1 0.011 0.769

W] 9] 2] 0.429 4 0.107

E A= LCD Instrument Cluster?} A~E|ojHE
ol NEZYE o] g3t A2e IVISY Age Wi 7%
% MAA F7VE o] gato] A|AlstaAt

234 Fa4 -
St ol& flste] vl Hlol eI ®A SRl wE
w5 ik 10708} wly di]l MEES S19h 48

215 ARt A A At FRGYS et 24
BAaE FashaA Az v oioks W el
off 87 REEYE ol&sto] sl Aoz XY
wlir oh]lel tiek T EH —t— =74

I FHAE T2 g oste] AaE  JEE sHcH
APE AR eakE Fo)7] °1 3lod Within Subject
Design®. 2 =331}

o) shebule] TRRlS o] g-ato] SNl 243
FAA Al 5 o] 5
Hol o] o3 A iR =EY
FolehA] o AAER Yebstth vl wels 7l
M AV Ae BEES P wE FYANE Wl Ao
= e
6.2 E2|

AT AIE B

Falo] vl Wol 7pEe] MY A B

S S0 wolis A0 e oliz vl 2
o7k ol AmTk= & AN B AnE HAshe
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o
N
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g VIS tAZdolgl ZEES] $14] wto= Jehe
t}. Instrument Clustere]l $]x]38F t]AZ#o] 2 Qlalo] A
A2l Fato] 71E9] MY HA o} FAT AR} A3 AF
ool AAT FEEL V= AlEH FEF FEZRT

= 23 ZYel M o] =9 ofFo] #7] mie] 71FE IVISe]
A AlkeR= 5 o] wlir Wol FERY ¥ B 4

5 BAShE o] whE TRl A2 SHRE VAR
ZAoR ogent. F WA o= Al e AdAA
o] JFom detEn 2 A= AR FEl9 TVIS
7} FEAk] A8HNS woll T ARSALR Al dE= 20T

Skl 30t xR v AEAES o ddE 73
Skt o] 20t FRkellA] 30t &RE Afo]e] AT il

FAE L ALY 5 AA77] ARl - 9
o] ]oﬂ o]_c_o] EIn=Ra /\]/KEﬂ zzL ‘*g}o] i

R} AlE
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S
LIS S
fo rlo
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g Gejo] el o b FAwg
EHEE HQl ZA0F oAildr),

PN vy TS WIS EEEeAE

e

=2 ANOVA

Se) BAA WS olgtol thakES wlaws) gk v
A B QTN B steble H41e ol 3to] 4
& =S therES Bk 71Ee) ol ek
o BANOE FT Aol E Fohi dle] Aol Y
Hio] hegt Qo159 thet Hrlel FE 1A gl
BE 29152 TGS el g F& ke AAla)
= ofgithe Mol @At ek e theA stebole o
ARl 4He 9Q1EE melstol AR theEe SNHIE
olg3to] iRlES oA olel 7h QQIEE e
e W g AAw ke ANSEE gdeld 1 4
Aol glekit & 5 Gtk @ ATl A 2ol
o JL FL FYBT Wi A AT BHEE
& elow Agael A%E wEadlrh Teh VIS o
3 ARl Glold 2Rl Al JBE VAL A
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