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Design Consideration of Optimal Seating Package
by Generating Korean Manikins
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ABSTRACT

The primary objective of this research was to suggest the design dimensions of
automotive seating package that has an important effect upon seating package design.
To conduct the research, a set of manikin dimensions that are representative for Korean
was determined by using a statistical scheme. With these dimensions, we generated nine
maniking for male and female, respectively. Also, the preferred driving posture was
investigated using the experimental setup. To find each joint angle for subjects, a driving
monitoring system was developed and a three dimensional motion analysis system was
employed, The joint angle for the subject was established and compared with related
literature, With the generated maniking and each joint angle, the driving posture was
simulated by using SAFEWORK that is a program to generate manikins. The positions
and adjustable ranges from the accelerator heel point to the hip point and the steering
wheel center point that are important variables in order to design seating package were
suggested. Further research is needed to determine the seating package dimengions three
dimensionally.
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A2 A AHge] dFEE e B He
T A% nF ERem Asd 2HT, ¢
F Y A% ol B ATY AL A¥A &
oM XA B} 53], mF FHo] AAH

A B e B4R T2oMe SRR AA)

L $AE A HoE2N FAREL B2 74
Ho| gAY &3 BF, 54H B 79 2
ZAA A ¥ P4 =gHo] SHt(dE
9], 1998). ols} A Alo] wR WHEUA
Ao FHES T AL HAE, 43
g, AH|Ate) eIy e RSN AER
wiRolAa glch. HAzH oMot e¥ A AA
of AJAF L Aol i3 EETE, A
T 22 Q3 FEAQ AL Bol AAHR
gon AE MA R&3A Bol ol&sx AU
. & HZ FAZFY (Concurrent
Engineering) ¢] /3¢l Z915¢] 2 @A
AE AL 33E F3H AFEN FEHYU B
A& Hihe Axrt B 71904 A= 9l
o

a, o) REAsh: &7 &0z AF
Mg I el Wle] ©E tfgo]| ojFn &I &
Ul e @919 A4 FEd AF AEe
B9 REoz wipe] /g Y §olA ¥
o, dA dAsE Bl QIzbE tg¥ &
Ae o] aFHan 27 A dA e 4
A9 ABAQ HAE H8te nhdiZle] Algo] g
FAolt), £ 2 @ 43, Man-Machine
Interface®-2] 5% el 878 Wl vl
9 3840 Zgct 717, Agd, AEA
o AAAE vhizlelgtn BEe ANEHE
AHEEEaL gl IRl JRQ1Y dRe] we A
45 A AF dAY BHd %= ST AU L
7HA Bt sl oA}, Adl, 2AFA AWEF
o AA, F37) Az, AEA FE AL, 23R

AEAL, A AR N, HeY A4Y TN
wol ArgEnh. FrldAE o2@ shiizle] tg
AEE ey TR AR @=9l9 HAHL
718328 Aol& Holw lovz Y o|fd
Z1E ofeigel giok. AF7RA AFR LN
€ vFeivt dEdA /idH SAE-2D, JSAE-
2D, HYBRID-3D%%# Z& npi7& i A4
3T glch whEA, AR iR 3ot A
28] A&7} g=elolA AReiA] e B4 ¥

ov 2y AYIHE @0 o @ B

o Zol7t Wol YAJH(FFTEFATA T,
1996).

53, A% n¥ +89 AT oh,
A o AdoiozH Ut A vfe A3}
th I ool BFE L 4v] B3 A 17
371 gl w2t AR vled Be ERd= #
T, AHEY BT e AHAE] E
T 90 Het AR A At a7Hn
At 4 HAL dhte] AgdFRe=H LR
g AR dAE B ol v, Add 33t
dx 2e W=z EHHES H4¥ ¢ =S &
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21714 2% AH $9 23 7MeET op#
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8 WA dr.
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V¢, f32HelM, AFAY AAdAE
scale drawingel\t H&E3 (template) < AHS-8t
A 8d} ol 79 scale drawing /MAE0]
Yao wet AdeAY ofd §A% dEE 7
£ 299 ¥uE /Mg, o9 239 + UE
#AE 7GR, oW shie] ddAE YA}
gz, Ao 23E opfjzlolzta F2d, 9w

oz faxeo|ld dAAEL o€ AFEE 4
A7) Askd ALgAe AA S4AE 23A
o}, o] BAAE A F A AL A
o) fEAZ UL 2, R Ee ®
7} ol 88l Avs AA9 e F Ui
o FA X37| HEd AHA FdE BF BF
AF gtk add RS §HE HeE
ol wehlie vhilzle) o] Baste o 3
¥ Ui F U= BIE 2719 A
Tdsteiof g,

ofd FLAMEA A FASL qFg 7]

1. o4 SHAE st o7 gA x|l
3 o4 ozl =2
A 4 i 5 3 4 5 5 7 8 3
1) 7| 163,6 | 158.3 | 164.0 | 1587 | 152.8 | 1475 | 153.2 | 147.9 | 1558
2) £50| 1523 | 1473 | 153.0 | 1481 | 1419 | 1369 | 1426 | 137.7 | 145.0
3) ES%0| 139.6 | 1354 | 139.9 | 1357 | 1296 | 1254 | 130.0 | 1257 | 1327
4) i5[57=0] 786 | 775 | 797 | 786 | 715 | 704 | 726 | 715 | 751
5) 2ELH| 462 | 453 | 407 | 398 | 451 | 442 | 396 | 386 | 424
6) JFaH| 30.0 | 298 | 257 | 255 | 301 | 299 | 258 | 256 | 278
ICECEL] 340 | 337 | 300 | 30.6 | 332 | 329 | 301 | 29.8 | 319
8) JIEEH 248 | 249 | 194 | 195 | 251 | 252 | 197 | 198 | 223
9) SHA 230 | 243 | 182 | 186 | 242 | 246 | 185 | 189 | 214
10) Yo=®2ZEZ0] | 803 | 80.0 | 789 | 786 | 748 | 744 | 734 | 731 | 767
11) o7 90.0 | 843 | 897 | 841 | 865 | 808 | 863 | 80.6 | 853
12) SFSE=0| 792 | 739 | 788 | 735 | 763 | 7.0 | 759 | 706 | 749
13) SFE0{7HE 0| 601 | 56.6 | 593 | 548 | 585 | 541 | 577 | 533 | 56.7
14) BHEHEX|E0| 278 | 234 | 2713 | 229 | 284 241 | 280 | 238 257
15) IER =0 483 | 477 | 475 | 470 | 443 | 437 | 436 | 430 | 458
16) H2QFE0| 387 | 384 | 386 | 383 | 355 | 351 | 354 | 350 | 369
17) e REC RIS 151 | 149 | 131 | 130 | 145 | 143 | 126 | 124 | 137
18) Z=0| 20| 554 | 551 | 535 | 53.3 | 514 | 511 | 495 | 492 | 523
PEENEERD] 460 | 467 | 449 | 448 | 433 | 432 | 413 | 412 | 440
20) SJ5i2] LSBXIU0]| 104.3 | 101.8 | 1026 | 100.1 | 956 | 931 | 939 | 9.4 | 978
21) O EEXI0] 329 | 330 | 326 | 327 | 302 | 303 | 2990 | 300 | 314
22) ZEAIEBZ0| 423 | 421 | 418 | 416 | 390 | 387 | 385 | 382 | 403
23) 220] 777 | 175 | 175 | 17.3 | 15| 164 | 164 | 162 | 16.9
24) 0| 230 | 234 | 235 | 230 | 225 | 219 | 221 | 215 | 227
25) =5 68.0 | 649 | 525 | 494 | 635 | 604 | 479 | 448 | 564
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&3 Ed, & B P AR Y £ &
o] (sitting eye height)E 16th percentiled]
=A% F2EY (functional reach) &
60th percentile, 949o] F&Ze](buttock-
knee height)= 70th percentile® ZHe AlEE
Atk (Roebuck, et al., 1975). wald, olF &
A1 (95th percentile)® o}F FL Al@(5th
percentile) & WES vp|Fle] AN AlgA
AP re

n2bd, & dFdMe AYS dEE 5 e
izl 1S s dA ez g

a8 A 2949 A7E AR HEA B A4
T AL Y E BESS (I EE e
AT, 1996). ArE P oIl afe A
717} d#9) 79 % (contribution of each
factor for total variation)el we} whdg <+
AEE Gom, ohllel g AHgAle 4%
(accommodation of a population) & W3 Al
714 %1 Ay HHE Mg 1 MYE A
FEA 24 5 =2 9 oy gdeg
99 siEe 1Y £ JonE 543 EA9
|zl FRde] o] 88 £ ek & AT E

E 2. B 2TXE 8 oIz dA x5

B} =4 ozl 2
LA =9 1 2 3 1 5 6 7 8 9
07 1774 | 1716 | 1757 | 1700 | 1659 | 1601 | 1642 | 1584 | 167.9
2) =50] 165.3 | 159.9 | 163.6 | 1581 | 1545 | 1491 | 152.7 | 1473 | 156.3
3) 2H%0] 1520 | 147.9 | 1615 | 1473 | 1414 | 137.2 | 140.7 | 1365 | 1443
2) S 71%0] 862 | 842 | 858 | 838 | 788 | 768 | 784 | 764 | 83
5) 2ELH| 495 | 485 | 439 | 432 | 481 | 474 | 428 | 421 | 456
6) 7150 320 | 316 | 285 | 280 | 314 | 309 | 278 | 273 | 297
7) o] 347 | 30| 319 | 30 | B3| 325 | 305 | 297 | 322
8) JBEA 240 | 241 | 203 | 204 | 237 | 237 | 237 200 | 320
9) theA 240 | 235 | 163 | 192 | 247 241 6 194 | 17
10) YOEWSZATII0] | 851 | 845 | 833 | 823 | 796 | 786 | 778 | 768 | 8.0
) e 9.4 | 906 | 950 | 894 | 931 873 | 919 | 861 | o912
12) HREE0] 850 | 700 | 838 | 778 | 89| 759 | 807 | 7a7 | 799
13) SIS OTEO] 648 | 595 | 634 | 581 | 626 | 574 | 612 | 550 | 604
14) CIETERIE0| 293 | 247 | 285 | 239 | 298 | 252 | 290 | 245 | 269
15) SIS EE0] 525 | 518 | 517 | 509 | 480 | 473 | 472 | 465 | 495
16) SIEQRE0] 425 | 424 | 427 | 426 | 387 | 386 | 389 | 388 | 407
) egetEEA | B4 | 48 | s | 120 | 49 | @3 Bo [ il 139
18) &igo] ==0] 582 | 570 | 662 | 560 | 535 ] 532 | 515 | 513 | 547
19) FFoT 2ZL0] 484 | 480 | 3| 469 | 42| 438 | 430 | D6 | 455
50) Sfe1a] EIBRIZ0][ 1117 | 1089 | 1001 | 1062 | 1037 | 100.8 | 101.0 | 981 | 1049
3T OTNEEEAIZ0l | 358 | 355 | 352 | 349 | 330 | 327 | 324 | 21 | 340
52) TEAEEZ0] 260|460 | 457 | 454 | 435 | 423 | 420 | 418 | 440
23) 220] 190 | 188 | 186 | 84| 177 15| 173 | 71| 11
24) &20] 259 | 255 | 253 | 250 | 243 | 239 | 237 | 233 | 246
55) B 80 768 | 640 | 598 | 742 | 700 | 572 | 530 | 670
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2.2 ehRelel Y RHAMEY

AR Al 34 2 AEY AT FHHlH
4 FERQ Holopxe AAE HsME BA
s Ao oy AFe FHAAMZ BAH
of @tk Ao FAAAL ZFHY o|HF ¥
ARAAE AANAE 5 e AW 3T 2 AE
o] #HololxE mhjjlolt HE 2¥L o83}
273 248 4 . 2% AR A E] 23 7)
T Ut Ay A e &S] HAFY &
AAANE FASHEA e B A Ee] 4%
¥ 23E ke oA F8E 98-S ¥

Rebiffe(1969) ¢ Grandjean (1980) ] <J& ©]
4 AFox B7ekm, el A4 g3t
£ AA AAe} NAEAE angled] R @A
i & o B2 HolHE 1Y "Yaiel Ao
o]9} o] HE5H Ho|HE T8 449 Az A
HE BFA7)7] Y8 Hag AFA Haxde)
A 7Y AEEY 24 49 2 ARSI A
g 4 1} (Porter and Gyi, 1998).

Rebiffe(1969) & £AAES] 7ol oig 4
€ P o|@Ho AN 832AE
3 AlZta 87 23-& B /A & e A4
9 JA HAE 7Y FAE Alel9) Azls
7 W99 BALE2RH A A9
g3 gt 713 &8 8 e o
o gulE AANE AT oled 42 4 ALY
F 0%} 2 BHEL FF A4 AE AR
the 3 flazelde] B35 X4 wg=
5 S 99t Grandjean(1980)& 41
A ANZE Adsked oA Wi, dal e
el o8 Rebiffest vl&E 7H8& Aoy

2d AAHa e AFEY T 4A7% oA

9] Aol Bj#) power steering, servo-assisted

brake, automotive gearbox, cruise control
o 2 Y5 F v 2 2] Wi oy A
BEo| ¢ AAHK ¥E & T dFIY
th olg o] A S ) LEE A
ZAxEgd #5E LA} opt o]8F A
of ZA%CE wehA, € dFdMe 48E 53
THAEY ME AHE BA%n A3 LHAA
& % NE 2% P Aol E45tn 9
& Ed2 #3909 A g AFA YR A
B w7l A A4 At

2.2.1 48 4|

AR dadhe HFHY +AXAA ¢ 2AEY
AES 93 F ZI=E A7) A8 £AAA
2UEY Al~€ (Driving Posture Monitoring
System; DPMS)o] L=t AAAH 2y
EE Al2gY] AlE 2APPRL Al2de] 4 2
A7l% - A% ¢ ¥°] 23 (cushion front
tilting), % H ¥°] &&(cushion rear
tilting), AE AF A] 2 (seat sliding), ¥
% 2% 23 (backrest reclining) - o BEIE

a1 4EH MYS St LAERY ME
2T 7
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Aasla, zZ+ Zeo) 1 3ASFE A3 F e
A g BFele] AE ZH FEe 279 93] &
g &3 o] A2dE 7Ra 29 19
Zo] geating buck & AXsAr)

olgl 2 A9 AAL B +AA} HA9
FARAE 3] 8 24P AE 242 F99
£39 93 2 455 2AAM 2UEPE o4
3o &3 Al E A4S A48 HHA
A AYe] 53 o Wi i FER AHE @
3, Aol Mzshe AR R AE ZAFE
2E F s FRY A5 AT

2.2.2 Ay % HRE

gz .

$A7Ee] 2d o 4379 AdPAL E
Agd A7tegin. a8 AR R dAE
A& F8F Aol glo] 5th, 95th percentile
o W& e HEHrE EFaL o 200
Fboll A 400 Fuie] AL AR FHE
BA4sn 7] W =9 A A7 tEA
7b HEE o FA AWHUY =Y SHAA
o 4%& vd £ e 10719 QA &2 P5S
AR gy A FH71E oldstd F3t
Ack. E 3& 1070 ¥52] QA £ 24E B
F1 9ok HAYEAEL 19979 FYr|eEAY

H 3. IYERQ QM &Y At

. Unit; cm
Classification Total (n=43) Male (n=24) Female (n=19)
mean (SD) mean (SD)range mean (SD)range
range (percentile) (percentile)x
166.2(7.32) 170.2(5.79) 160.5(5.21)
4 151.0~182.9 156,1~182.9(5~95) 151,0~171,0(10~95)
627(10.08) 67.8(7.98) 55.7(8.41)
&77(kg) 44.5~82.0 56,0~82.0(5~95) 44 5~73,0(5~95)
o 90.0(7.27) 92.1(4.30) 87.0(9.40)
iz 61.2~114.6 84,5~107.4(5~95) 61.2~114.6(5~05)
83.8(9.13) 87.2(9.96) 79.0(4.91)
HHEIZ71=0! 71.8~1181 73 5~118.1(5~95) 71.8~87.5(5~95)
- 44.6(2.99) 45 4(3.40) 43.5(1.89)
FEE7|20| 37.8~525 37.8~52.5(5~95) 39.7~46.9(25~95)
OITHE7 [0 32.9(2.40) 33.8(2.26) 31.6(2.01)
maRITIXe] Hay 27.7~39.2 20.8~39.2(5~95) 27.7~35 2(5~95)
. 31.5(2.84 32.8(1.87 29.7(3.05
SEXI0IM J7XIS| 72 19.6~36.()3 28.1~(36.6()—) 19.6~(34.0()-)
50.1(2.82) 60.5(2.14) 57.2(2.61)
R207E0| -52,6~64.3 56.5~64,3(10~95) 52 6~61,2(5~95)
) : 18.7(2.68) . 18.5(2.65) 18.9(2.79)
25%0| 13.2~24.5 13,.3~24.5(-) 13.2~23,6(-)
34.1(2.11) 34.4(1.89) 337(2.38)
30| 30,3~37.7 31.1~36,8(5~95) 30,3~37.7(5~895)

X 1907 X0 EENY XA AT BIAO| WEAE LIEHND 0] HTMK| SHFS0] 20 b2
O

He (2R HIEINE.



B18%, B2, 1999, 8

FRY v TR 9 A A" g7)A] dA A5 AL 63

33 2. Vicon 140 % 24 A|ARIO} A
oA AAF FNEEAY2AL Ao A
Zt A 5% ¥5Fc] 5th, 95th percentiles
7hed @ EF EFIEF AdHAL

AR FAEA Ak

A A @ QA F8 @2 A
2= H9E 343 A8 339 T2 4 A
¢ VICON 140 System® o835t o] Al

9e AN o] Y] W w5 (marker) &
Rasa Z94 FpAZ ol FHse wAE
4 g Agehe Aulolt, o] 54 #4 A2
W) Y4l 28 20 AN ok

#HA AR 4R

O¥ 28} 3o| WAL F2 #A ©F opA
& FAY X, A9 MIshe HH AAA
& FABES 817] faA HAddAst 299 ¥
T &3d 7PA EAAA EUHE Al&afe] B
E| AEEYE o83l AES $3] € ZxE
2%, £ d¥dMe J4829] 74 $49
VAo &F vAE &A%t (acromium,
lateral epycondyle, ulnar styloid, greater
trochanter, lateral condyle, lateral
malleolus, 5th distal phalanx).

A £ 4] 4% 24

39 33 Ze] 3AY FH EA2¢4
VICON 140 SYSTEM3} s494e +8 84
of F2E dFe| npAE ol 83l APt Az

I8 3. M5 SEXMOING 2t BEZo| £
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e HAY FAAMNE AL W 2WdMY
8 @A 2494 A4z E Al2% A )
Asle] de Z2IPE o431y 33 vE 24
3o, 449 HAZE F g3 L,

- BFAZ: ulnar styloid®} lateral
epycondyle] ©° £ A I lateral
epycondyle®} acromium®] o}F& AAle]g] u
2z

- o7z} lateral epycondyle®} acromium?®]
o] M#} acromium¥} greater trochanter
7} ol Aol g

- ¥%%: acromium¥ greater trochanter
o] o] A3 greater trochanterd} lateral
condyle®] o]F AAtele) Wz}

- B 8§47 greater trochanter¥ lateral
condyle°] °|F= A3 lateral condyle®
lateral malleolus?} o] §+ AAtol9] Wz

- % 22: lateral condyle® lateral
malleolus?} ©]§& A# lateral malleolus®}
5th distal phalanx7} o] F+ AAjele] Wz}

294 7}
FHAY LAY g 4T FuE 329
) A A FAAAE B AN AYA

23 ¥ 845 P AR 2AHE AAFAT,

3. &l &

3.1 HX 2N £ E1

H

2 A8 53 459 JAYAEY) M3 A
AA Ae ® 49 2om EAAAC O &
o d72nd vmstgct. 5574, $84, ¥%
45L 71&8 AT7AT vwEl F & Hol
a9t F, SAPAEL 71E9] AFAEd 9
3 ANE e 2 254, 784, ¥4 A
T3 Ao ey 97N FEE U A}
e AYe] Jugez e §IQo] P399
THAMNRG FE FE el ozt #5¥
T AT AR 7|EY] 4F AREL ANE &
Ao AR 2 AYE AMHA g @A &3
A9 B4 o g Ay AAsn glof o
2 33 AR Rakn o3P Wiy A
AE vehiz de RS ¢ £ Ut a8d
EFA2L Porters} Gyi (1998)7F AAE 7k
MR 2L ghE vebdc, 22ja FEY, ¥
Az, aga B84 YAz 7129 412

H 4, #SE 28 XM
a2 Rebiffe Grandjean Porter Observed postures Male Female
{(1969) (1980) (1998) 'rnean(SD) range [mean(SD) range | mean(SD) range
~CHE|2 _ ~ " 17.47.71) 115,9(7.62) 119,4(7.56)
2E-0i=2t | 95-120 | 100-120 90-115 oot | Toarse) | Mot
o _ _ _ 133,7(8.53) | 132.9(9.89) | 134.7(6.58)
fEZL 95-135 10-130 99-138 120152 120152 151146
oz _ _ _ 113,0014,01) | 118.8(13.68) | 105.8(10.95)
TpRx| 2t 80-120 86-164 8614 05144 86127
m=r _ _ ; _ 100.8(8.61) 102.3(8.15) 98.8(9.01)
422} 90-110 90-110 80-113 Py 51124 o
ozt _ _ 19.5(6.38) 23.2(5.34) 14.7(4.06)
7-37 13-37 7-22
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o] {4 ¢t =¥ 2,

3.2 AlE ZHZ &% Znl

AAZ seating buckolA ZA4 wlelElo] T
g AgYo] nEojo} & Was} gich R
A YECAE ol 4T ANG FHL e 2dR
8 BAEA ¢ Pl wt £ AFoHE oA
29 A E AZded Fg 71EHon A4
FANEL HTFET GU] A8 39 ubE Ay
€ P54y, = seating buckdMe #e
Y AN} A FPA Y A gigoe i
o7} logj=t WaE ATl ol A diF A+
€ 33 A4E Aovh & AFA HAPHA
Fo] A3shs A FARNAE FA%7] d4)
N AYE AE 28%F &4 A3 B 59 2
BoA AAE gEL 22 7FsE A Heldd
# 229 WY #HE&2 HAHCY AE 24
Fol duiztel FAFHLE Aol7l UYEAE Fol

B7] 98 T-test® 835t E 6o AN
viel o] FHie] Au EolE AYdln BF 3
Hile BARCE f7 2o]8 Helzm Sith
g P gol 249 A9, @Al HlE o4l
¥/ 2dshe AL BJch ole Ui ¥9l9
gutzhe Fol3m AL BRI A% Ao
Hgdnh. AE APAY 249 A5 B4el
dEct AEE H4 HE AANAFE AE B
F itk ol BT dAte) 79 LAKE A
ole] JE) Aew AWEr), Fu A= 2Ho
Aoz gAo] Adl vig) AE FHE HEo
2 %ol 71¥0le AL Btk o9 4dg
234 29, oAq) vig 77} & GAL AES
A2 JANANRN FHE ol 1= A, F
Be] AAME 27 S Aoz B £ Qi

3.3 &4 Wit #n

AL HAE 2ARAE e oA

E 5 ME =EZ &7 g

T &8 Front tilting Rear tilting Sliding Reclining
oA B 25,7 124 481 371
MR} 233 15.8 17.7 6.2
o A %E_ 24,5 23.9 325 33.9
FEMZ} 26.2 2711 184 48
® A B 25.1 17.5 1.2 357
BEMR} 245 22,2 19,56 58
B 6. AIE =0l st Judzte] T-test B4 Zat
T-test for Equality of Means (Ho : t=u2)
E Mean Std. Error | 99% Confidence Interval
t df P-value , . of the Mean
Ditference | Difference Lower Upper
Front tilting 0.277 113.080 0.782 1,2244 44184 -7.5291 9.9779
Rear tilting |-3.023 85,458 0.003* | -11.5409 3.8178 -19.0957 -3.9862
Sliding 4.867 118.184 0.000* | 155848 3.2019 9.2442 21,9257
Reclining 3,304 126.990 0.001* 3.1923 0.9661 1.2806 51039
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887 adhs a9l FUAXNE golry]
A8 HERALE AAlsgo ¥ 78 ARRA E
BE AAEL At H7)H ¢ F URel EEL
% 83 AL 7 Bol udhe 8o
$HH ole AP AE % 4% 2w
el A3 ¥4 9 YAE 18P 8F AAe
AA7L o 28-S Jele Ao, £8 Z
9 el ¥ diE R4 tE FasH
13 8902 Yk, Yoyt iy gt
#e NES B#H BAD ge @] AT,
NES AX Az ZAdx 9%E Tevhan ¥
G Ak ZHEE 434 WY A4¥9AEe
o] NEshe Ao FAAANE /257 4
& AE S% 4% 24 2 AF A 24¢ 8
a7 zelste Ao gddd,

B7 FEY @ an

o 2 HE B o
= 1 2 | 34| 5 i°"

1. g5 4 112 |11 {81 831
2. R84 1T 11| 9 |15 7 |34
3 &4 0O |4 |13|26]|46
4, o7zt 3110 (6| 8| 4 |34
5. HEXIZ 3 |13 (|1 |8} 4129
6. dgolfulz| 2 1 116 (1410 |37
7OHERe 13 [ 2 (19 (14 5 |34
8. RFXXY | 0 1 8 (13| 21 |43

*

S5EXMER T 17K Hol maBict,
571g @ nasicy)

4. &kt Al I7|x] 4
XIE w2t

Az At FEHH HAE & A% 2§
HolA AEY Yoyt Atk &, Azt AA A
g AE 1 A Aege] AR A A A
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a8 4, 9 opdIZ) 12 04Xt Otd|Zl 82 STARMIL] off
{Ma1; male manikin 1, Fe8; female manikin 8, SWC: steering wheel center,
EP; eye point, AHP; accelerator heel point)
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=9 F% Yoy ozl E HY FAAAR £A
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A9 54 (SWC; Steering Wheel Point) 9]
AXE TaAHL. 28 4= 4 AN AFdM =
7 2 AgE dEse 97 el 1% 2R &
< @& vEhile oA riiIRl 89 A
& dehd Aeldh. E 8o @ 2 vzl iy
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8. g4 Z otiizlof chst 24 2ot

AHP-HP AHP-SWC
T ~BUd a1 >34y S
EC oy EC o4 =2y o1y ey oy
Manikin 1| 72,759 65.855 22,927 23.518 54,092 56.283 70,729 63,730
Manikin 2} 70.004 64,955 22,908 23,255 51.489 54.113 68.551 61.307
Manikin 3| 71.808 67.245 22178 22,907 53.357 55,456 69,648 63,234
Manikin 4| 69.998 66.353 22,304 22,590 50.656 53.341 67.489 60.395
Manikin 5| 68,372 63,956 21,158 21176 51.484 55.097 65.397 58.089
Manikin 6| 63767 58,940 21,084 21,363 48.947 51.070 65,545 58.455
Manikin 7| 65.508 61.213 20,551 21,050 50.540 52,517 66.141 60.737
Manikin 8| 63.752 60.340 20,576 20.715 47.986 50,370 64.405 57.910
Manikin 9| 67.783 63.149 21,523 22107 51.085 53.375 66.698 60.782
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Unit: cm
a = = o 4
T Y M HH
AHP-HP 2H7{9| 68,195 73.0 ~ 63.0 63.556 66.0 ~ 58,0
5 21,690 23.0 ~ 200 22.076 24,0 ~ 20,0
AHP-SWC 28742 51,071 55.0 ~ 470 53.514 57.0 ~ 50,0
~E| 72| 67.178 71.0 ~ 64.0 60.515 640 ~ 57,0

AN E & & %] FA AFA AlY 7
A7t 3 Y532 A= JSE AgE | o
A FAANAE AR g EHE FAodH &
g}, o) dA2RE AL Y £4
AAE AN ¢ de AA 1E A4 B9
o} o] gkt H 9olAe] At Afe
E 8olA AAE @ Z apdiZle] o £4 2
#g Ed2 spi7] 1e0M epildl 98 2% ¥F
=g AA Aol g FEUN BYE A&}
o FAIF RAolt}, o] A JE A5 T 2N

3§ 5N E dak vkl 1o g 24 =9
=38

5. 2 E

2 a7e ASAY U2 T 4AE 94
BT99) UM A% AE 1 A Asste) A
R gmae) WA A% A} AlEt dolop
£ A9 BAC 8 AFaAT AEA AH

33 5. M2t Mg 7K of



#18%, M, 1999. 8

B39 vzl 7R A HY A9 B7)x) A A5 A% 69

W7|xe) A A FE7]) A% 7124 AT
Ren 33 A7E F3 AA AY AR E 4
Ashe ez $Asojor & Ao, & A7E
B Y9 498 393 a9 oe &
=8

AA wpille] g nS FA A4 ¥=UE
HEE o Sle IS A7) f3AM vz
AAC g 718 QA A sl HESHH
.

obfE] f¥§ vhiizle] BAdEt strite Al
8 W74 A 2HAA @ slolEzE AA
312 X8 A+ Ao 278 9 4 fct 0g
A, & dFdME 48 B3 <@ 359
A7 4 A o AYsac ez
olg@ UL A AAel g A7 AAEA
BA7A = B wlolE7t AN

=l A BA7A dRE 23599
LA Aol & WA F e, B
A AFA W5 4AA AEE0 29 93 A8
a2 E HYPre AL FAREE &+ UA
th

Fade] ARGt AA vl BAATE
Efs 44d riE a8 e iy 4A4A
F8Y 4A AFR AFFHE AHPENH HPs
SWCe| fAd] dig 7123 478 FP3HA.

7
£ A7E 1974 % @A HEr)e

712FAAT A 7Y AYez FYHY

on, old] AAA A A 4L A} =@,

SR

(1 g&9, A AEY =g Frpggd 8%
AT, SENAL AHY HALE =8, 1998,
2) PEEARATY, AFA AES Y 7} 7

<, KRISS-95-081-IR, 1995

() AXEEAHATY, AHFE AN D A9 U
88 BE 4734 Y 97, KRISS-95-136-
IR, 1995

4) FFEEAFATY, ¥ 334Y QA RY
S/W AlEHole e @¢ dF, KRISS-96-
022-IR, 1996.

(5) Bittner, A, C., “Computerized Accomm -
odated Percentage Evaluation: Review and
Prospectus,” Proceedings of the 6th
Congress of the Ergonomics Association
and also Published as Pacific Missile
Center, TP-76-46(NTIS AD-A035205
/48T), 1976.

(6) Bittner, A. C., Wherry, A. C. and
Glenn, F. A, “A Family of Manikins for

Naval Air
Development Center, Technical Report,
No, 2100.0713, 1986.

(7} Grandjean, E., “Sitting Posture of Car
Drivers from the Point of View of

Workstation Design,”

Ergonomics ,” Human Factors in
Transport Research, Part 1, Vol. 20, 1980.

{8) Porter, M, A. and Gyi, D. E., “Exploring
the Optimum Posture for Driver Comfort

of Vehicle
255-266,

," International Journal
Design, Vol. 19, No. 3, pp.
1998

(9) Rebiffe, R., “The Driving Seat: Its
Adaptation to
Anthropometric

Functional and

Requirements ,”
Proceedings of a Symposium on Sitting
Posture, pp. 132-147, 1969,

(10) Roebuck, J. A. JR., Kroemer, K. H. E.
and Thomson, W. G., “Engineering
Anthropometry Methods,” John Wiley &
Sons , New York, 1975.



