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A Driver Space Design of Passenger Vehicle using
Forward Kinematics Model
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ABSTRACT

This research suggested the mathematical model (forward kinematics method) to provide the
reference points of driver space more easily and accurately in designing the package layout of
vehicle interiors. For this purpose, the lengths of body segments of drivers and various joint
angles occurred while driving were used. The length data between joints for the mathematical
model were extracted from SAFEWORK® as well as 95th percentile male and 5th percentile
female body dimensions were utilized. In addition, the angles of body segments were applied on
its diverse values within proper ranges in order to compare them each other. The mathematical
model in this study was based on the concept of converting polar coordinate system to Cartesian
coordinate system so that reference points of driver space were acquired in Cartesian coordinate
system after using the segment lengths of drivers and the joint angles of driving postures as an
input of polar coordinate system. It is expected that reference points of driver space obtained
from this research are helpful to the study on package layout that is appropriate for physical
characteristics of drivers.
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95th 5th
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male female
Shoulder point~H-point| 489.05 | 381.53
H-point ~ Knee 463.73 | 381.52
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Ankle ~Heel point .34 7397
Shoulder point~Elbow | 311.10 | 241.93
Elbow ~ Wrist 27999 | 217.74
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OpS Hostoiof gt Az Wi HY,
vtetd ZhelE Al je) Zto] ve A HEd,
a% 3l ankle point, heel point, 21
2|3 ball of footllA X7]& Zto=2H Ty
24zt 1R o2 e A €.

B2 #cf 249 7|3 ¢ 39

5 FEA AR Azt AEA ZW
Z o] A9 75 A 9 AEE A9
Yo | Heel point ~ Ankle point | @, | Initial angle | AHP (0, 0) | Accelerator Heel Point
71 Ankle L()g:ltf l; ngKtI}:()?e point (/8 P, (x1, z1) Ankle point
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B 3. H-point2 SRP7tS EAA (seat angle=8)

95th percentile male

5th percentile female

0.07 xstature

0.082 xstature

0.043 Xstature

0.043 xstature

(0.07xstature) — {(0.043 Xstature) Xsin g

(0.082 x stature)—{(0.043 Xstature) Xsin 4 }

NP N [

(0.043 xstature) — {(0.07%stature)Xsin @

(0.043 xstature)—{(0.082 X stature) Xsin @ }
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SRP A #& seat angledl wet 3t
o] W% 4 gt} B dFeA d=g 95 9
A Ze 186.57 cmolxz 5 ¥
152.48 cm°o|BE,
seat angleg 0%ty 7HAE Afde 95
WEAE FA 9 SRPY g (X;+130.6,
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A= IR w39 | ded

27 4% @, | 5 | 60 65
i 72t 80 93 105
2E 45 110 123 135
o] 4= 95 108 120

X2} MBAZ HEE ZF 95th percentile male (S mm)

ETESY SAAA -

S ik ig?s ki e
SEE D65 | Dy=60 | @y=55| Py=65| Py=60| Py=55| Py=65| Dy=60| D=5
P x | 4471 5290 | 6068 | 4471 | 5290 | 6068 | 4471 | 5290 | 6068
1 z 9588 | 9162 | 8666 | 95838 | 9162 | 8666 | 95.88 | 9162 | 8666
P x | 42796 | 41130 | 39151 | 505.46 | 50481 | 50032 | 47696 | 46789 | 45527
2 z | 36423 | 39235 | 41749 | 17712 | 21271 | 24668 | 27492 | 30765 | 33804
p x | 807.82 | 81290 | 81179 | 962.15 | 966.78 | 964.05 | 90539 | 910.16 | 90801
3 z 9825 | 16049 | 22150 | 9660 | 17229 | 24668 | 97.46 | 16820 | 23767
x | 931.82 | 93690 | 93579 | 1086.15 | 1000.78 | 1088.05 | 1029.39 | 1034.16 | 1032.01
SRP z 6.85 69.09 | 13010 | 520 80.89 | 15528 | 6.06 7680 | 14627

E 6. M2 ZiuA 2 HEE &k 5th percentile female (Bt mm)
A7} FAAA #-dzt

e stegt ki %
v ¢0 =65 @0 =60 @0:55 ¢0=65 @0 =60 w0:55 @0=65 ¢0: (D0=
P x 343 | 4192 | 4808 | 3543 [ 4152 | 4808 | 3543 | 4192 | 4808
! z 7598 | 7260 | 6867 | 7598 | 7260 | 6867 | 7598 | 7260 | 6867
P X | 33829 | 325.14 | 30952 | 39954 | 39906 | 39552 | 377.01 | 369.87 | 359.91
2 z | 28804 | 31026 | 330.11 | 14018 | 16829 | 195.12 | 21747 | 24332 | 26733
p x | 65082 | 65555 | 65530 | 77526 | 779.11 | 777.04 | 72949 | 73373 | 732.39
3 z 69.21 | 11950 | 16887 | 7393 | 13504 | 19512 | 7146 | 12860 | 18475
SRP x | 77002 | 77475 | 77450 | 894.46 | 89831 | 89624 | 84869 | 85293 | 85159
z -769 | 4260 | 9197 | -297 | 5814 | 11822 | 544 | 5L70 | 1078
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