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A Development of an Occupant Packaging Tool Using
3-Dimensional Coordinates in Passenger Vehicle's Driver Space

Sung-Jae Chung - Min-Yong Park

This research suggested a method by which the driver space can be designed to best accommodate the
driver's anthropometric characteristics. Three-dimensional manikins and a variable seating buck were
developed and used for this study. Manikins were designed with 18 links comprising the 95th percentile
male and Sth percentile female data. The seating buck was built to create various driving environments
using the distance and the height between the H-point(hip pivot) of the seat and the AHP(accelerator
heel point), the angle of the back rest, the angle of the steering wheel, the vertical distance of the
steering wheel, and the location of the T.G.S.(transmission gear shift) knob. Measurements of each
variable were collected with a coordinate measuring machine by positioning the 3-D manikin under
various combinations of the design factors of the seating buck, which was constructed based on mid-size
domestic passenger cars. The data were then converted to the joint angles of the driver. The com-
bination of the measurements for an optimal driving environment is suggested by applying sets of the

joint angles at which the driver feels comfortable.
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Apply Comfort Angles
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2 4. 5th percentile female manikin.
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3k 5. 95th percentile male} &)} Sth percentile female®] &3

344 - g

7 =8
Male
ID HX HZ BA | WX | WA | TX TZ
974 997 207 110 502 | 1893 | 610 415
975 997 207 110 502 | 1893 | 610 450
978 997 207 110 502 | 1893 | 570 450
983 997 207 110 502 | 2143 | 610 415
984 | 997 | 207 110 | 502 | 2143 | 610 | 450
987 | 997 | 207 110 | 502 2143 | 570 | 450
992 | 997 | 207 110 | 502 | 2393 | 610 | 415
993 997 207 110 502 | 23.93 | 610 450
996 | 997 | 207 110 | 502 | 23.93 | 570 | 450
Female
ID HX HZ BA WX | WA TX TZ
277 802 137 110 462 | 18.93 | 530 380
286 802 137 110 462 | 21.43 | 530 380
508 802 172 110 502 | 23.93 | 570 380
511 802 172 110 502 | 23.93 | 530 380
512 802 172 110 502 12393 530 415
513 802 172 110 502 | 23.93 | 530 450
517 802 172 110 462 | 1893 | 570 380
520 802 172 110 462 | 18.93 | 530 380
521 802 172 110 462 | 18.93 | 530 415
522 802 172 110 462 | 1893 | 530 450
526 802 172 110 462 | 21.43 | 570 380
529 802 172 110 462 | 21.43 | 530 380
530 802 172 110 462 | 21.43 | 530 415
531 802 172 110 462 | 21.43 | 530 450
544 802 172 110 422 | 1893 | 570 380
547 802 172 110 422 ) 1893 | 530 380
548 802 172 110 422 | 1893 | 530 415
549 802 172 110 422 | 18.93 | 530 450
598 802 172 105 462 | 18.93 | 530 380
601 802 172 105 462 | 18.93 | 530 380
602 802 172 105 462 | 1893 | 530 415
607 802 172 105 462 | 21.43 | 530 380
610 802 172 105 462 | 21.43 | 530 380
611 802 172 105 462 | 21.43 | 530 415
616 802 172 105 462 | 2393 | 530 380
619 802 172 105 462 | 23.93 | 530 380
620 802 172 105 462 | 23.93 | 530 415
625 802 172 105 422 ] 1893 | 530 380
628 802 172 105 422 | 1893 | 530 380
629 802 172 105 422 | 18.93 | 530 415
634 802 172 105 422 1 21.43 | 530 380
637 802 172 105 422 | 21.43 | 530 380
638 802 172 105 422 | 2143 | 530 415
643 802 172 105 422 | 23.93 | 530 380
646 802 172 105 422 | 23.93 | 530 380
647 802 172 105 422 12393 | 530 415

5% A%¢) 202 AR 95th percenciled] WAHE WS
o) AEWAE AFAAZ & 5 ot £5 WE719) o

H AoITX) 39E F 71 Aol7l & 530(mm)S} W& 7)<
EROU12) 39E F 7H8 017} B 380mm)e SLAAHE
FASE o FHEF R0 BAHTH

AAe] A, EAte] Aok & gt B 93}
9 717} 152emZ 433 2L A 7o) FHA}ol7) o) Pz}
ke BEA HXY 71 28 55 F602mmye 78T Yok
HZ= 714 B8 £019 3420207mm)o] A Y= YT, F 714

& AQJ3laE 24F0172mm)0] FAE Ao ENFY
o). BAY A€ 7H & AR $33(10590] AYHYE
o, o] AL 7] AL A9 H ¢ AEES oz uid FA oA
=, A3 49 e FEAEE BA] Y5 A ES
THE FE FEof e AL 9|3t o]9) dAstd wx
o AHE Holx o] ksl 0. & 59 ¢ 2o
(WX)E AR, LA} 944 1219 A9 743 74
Al AR EE FEQ] 1593(502mm)e] REE R 2=tk o)A
£ 5314 HX, BAS} WX7H) trade-off A E ¢ & Utk 5
HME7]9] Z9-8 4R Y, TX $21610mm)y 7] 2 o
AAAle 2A3] FE2E £Fol0, ¥ A2 A3
A9 thBEo] 35FG30mmE FR|5he AoE EME
oA o 2 129 9, B 7HA) A A 1, 253
(380mm, 415mm)& F &= A2 FA

TF WE719 45, g9 o3 @ dake 71E LA
A9 18 o] ol AW 5 W71 917} AA 7]
F0.8 ue|Fojo} 3= o AL HAFQIrh

95th percentile FAFQ A4 %A AAE AAEA F e
Z3ID=974; B4, HX=997mm, HZ=207mm, BA=110",
WX =502mm, WA=18.93°, TX=610mm, TZ=415mm)< 0]%—3}
o whllF e 33 HAJRES A AHer vy A9
Vehicle Work 1.0 58t <19 8>, <1 9>, <18 10>9)
By

19 8. 339 FEE Side View.
(ID=974; ‘E}/‘é; HX=997mm, HZ=207mm, BA=110", WX =502mm,
WA=18.93", TX=610mm, TZ=415mm)
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299, 339 F X E 9 Front View.
(ID=974; FA; HX=997mm, HZ=207mm, BA=110°, WX=502mm,
WA=18.93", TX=610mm, TZ=415mm)

S 771751 R A 0 e

1 10. 33+ HHEE Y Top View.

(ID=974; F4; HX=997mm, HZ=207mm, BA=110°, WX=502mm,
WA=18.93°, TX=610mm, TZ=415mm)

3ol < 958} <TW 10>L RE, $EF Fo] A|AE
WH(sagiteal plane)ol| A & H(forward flexion)0] Yo}t o} 9} &4
A b (froneal plane)ol] A 2} Z(abduction)o] FA]¢] Yojrtar
5182 2 % Glck ol & A7 3 Az o2 o}
B0} 1A (ball-and-socket joint)E O] FA o, 2B
Z o] 5 W YT 2N AV)e dHolt). Y
o] Hel gt AT oF 1802 A S B, oA uidt
SAAA b Zxe] Mo AFe AHHOE n|ositt o
2 o] 7t UAA T, FHETo UF B2 A7 AP H 2
21914 Package Layour © 2 3 50, 339 H 0.2 doj}= Q.
2 29 A 4= E 18 F U] ELE B
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22942 ZH (side view)2} HH S (top view)E Upyo] &
HES <ag 11> <29 12>9) BYth AL Ankle, BY
£ Knee, C% 2 Hip, D% 2 Left Shoulder, EF-& Left Elbow, FH-&
Left Wrist, G- Right Shoulder, H3-2- Right Elbow, 1742 Right
Wrise?] BAHE 71e]7)3 ik o] HES o] &3l +AF
7o) sudofe] FRHEE FAE F 0o o] & ASE}
o] &2+ occupant package?] AAAF 0.2 0] 88 4= Qi)
& 59, <29 11>94 CHQ H-points X} zZ2 02 7}
7} 862.14, 297429} AT S 1A Y, ©] I RS o] &3}
B AE B9 44T F2HE 298 5 A0k o) Aa
SAFEWORK™-S 0]-8-5}¢] 95¢h percentile male2] %% H-point 2|
% HoNA buttock7hA] ] 0] 9} H-point ] F7Hg ol A 4°3)
A& W F, H-pointdl| A buttock7k2] &) AbA Alole] Zt &
FZ3At I e 47 158.75(mm) 9} 71.02°0] 12 0] k& o}
gl 4 1T @ thYgehd d 2 & s=dole] F2de ¢
F Atk

x= yX sin§ + 862.14 (1)
z= —(rxcos8) + 297.42 (2)
y=158.75( mm), &="71.02(")

et FetE e stmdol 2P X9 z%oR 7%
1012.26, 245.789] HE S 7HAA dc}. o] HE= 34
FHoI NE B 7PE AFo| Hohe oz o] 4=
22 sl

95th percentile male (side view)
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1] 11. 95th percentile male£] driver reference point (side view).
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95th percentile male (top view)
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18 12. 95th percentile male2] driver reference point (top view).
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£ AFdMe SHANA AA Alo] =9} F-AR A o A3
B73& AF87] A3k AR FHPANA Dol e 3%
A FELS o] &3 =2 occupant packaging tool-S 78}
o} o) & et A2 S 71E BH 22 AAE F13 3 33}
A |7 7 B E 7PH Y seating buck-& 242} A 23}, vh]
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2 489 5 J=s S
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S thex) goitt wety £33 A7 AA 2 SAEC] 4
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£ 79 FF AFHARZA occupant packaging THA ol A,
phd) 73} seating buck¥ T2 7|F E8 & AMS3HA] FIME
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