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Abstract

This paper describes the method of calculating coordinate using Forward Kinematics and
expresses the recursive equation as the numerical formula using a homogeneous coordinate
for creating workspace. This paper proposes an algorithm for the workspace of human
model using the recursive equation and the joint limit angle of human model, and
describes the results of workspace of the human model as computer graphics.
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Fig 1. Human model using Wireframe Modeling
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Fig 2. Human model using Solid Modeling
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struct SEGMENT
{ int seg_type:
int seg_num:;

XYZ w_distance;

ANGLE ang_default;

ANGLE ang_current;

ANGLE ang_from:

ANGLE ang_end:

ANGLE ang_ratio;

int point_num;

XYZ *point3d;

XYZ *wpoint3d;

int poly_num;

FACE *poly3d:

int cal_flag:
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Fig 3. Graphic of Human model
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Fig 4. Relation of Absolute and Relative coordinates

44 Workspace MM 2|
28 Qg 3 d=E o]8g A=A Workspace
£ Az ol

{ Workspace 44 in2|E )
1. 2t pEe) sl ( a, B, ¥)& Hesich

2. BEN g NHAF|D £28 0|8310] Wrist areaE
T3ict
while Min < Wr( a, B,¥) < Max

[x vy 2z 11,,=[xy 21]1,[A],

3. Wrist areaZ SE3} oplig
0|23510{ Fore areaZ® #3ict.
while Min < Fr(a,B,¥) < Max

x vy 2z 11,=[x vy 2 11,,[A]l,,

ITAF|D TERYES

4. Fore area® £E8 1HARI x| oprfakEg olg8sio
312 Zoj| ciigt WorkspaceE T8l

while Min < W(a,B,¥) < Max
=[xy 2z11,[A],

5. CHE Zofl ciisiM 21| abslg F3ysich

[x vy z 1]



176 WE AFEEREe ReE(2005. 11.)
V. Workspace A4A Als{ 23} V. 22 o 8% 3x
'(:a 5) A|Rde s 4.339) Z}E‘ﬂi}oﬂ 1IR3 CADA| 281& o] &3l A} 7148 AR

AT AN 4.449) Workspace A4 L2EE 2o
A% Workspace® X%, Y&, 722 122 999 94
oA #F3 Aolc),

38| 5. Workspace At 22}
Fig 5. Creation of Workspace

ols} o] WAE Workspacer €8t AiAolre] =
QI ] A ABdloldd Hgo] Flssin.
53] 2R A Al Al A =7 WIXE CAD A&
g3 Agsld AT AQdA] AY TN wiKE s
A & 4 ok

oA Algte] A tige] A 9xje] 24 AT
o] Layout®Ajel side] 83 24y} "} 0§ 93
718 oz futsol & H2 UMW WorkspaceE A
gske Aot

£ =Edde Forward Kinematics®] g€ o83
AA=de] Workspace A9HdE At 3ot A=
Hslo] ME X Allo] oGA o] FolAEA] FolEgtm,
o]AL 7122 AX=®H] WorkspaceE A48l g
o2 w¥sld gnelEe] A € APYE B3

B =RdAMe A9 898 olfdigoy gdog ‘?:Ha-
o #4351 WorkspaceE FAsHe d7¢l ©JAE C
Azele] A&k A7t 7€

{1) Kumar,A. and Waldron,K.J., “The Workspaces
of a Mechanical Manipulator’,Journal of Mech
nical Design, vol.103,pp.665-672,July 1981.

(2} Stephen Derby, “The Maximum Reach of Revolute
Jointed Manipulators’, Mechanism and Machine
Theory, Vol.16,pp.255-261,1998.

(3) Tsai, Y. C. and Soni, A. H.,"An Algorithm for
the Workspace of a General R Robot’, Transation
of the ASME, Vol.105, pp.52-57, Mar. 2000.

(4) Yang,D.C.H. and Lee,T.W., “On the Workspace
of Mechanical Manipulators®, Transation of the
ASME, Vol.105, pp.62-69, Mar. 2000.

(5) 9+ 484,331 27", 71411991,

(6) -&'94],'BIOMECHANICS #3# HSESiHE #8
Bgeit, 1991.



B9 34 425 1338 AR Workspace A4 ¢neF 177

(7} Lee.T.W..and Yang,D.C.H, On the Evalutation
of Manipulator Workspace®, Transactions of the
ASME, vol.105,pp.70-77 Mar 1983.

{8) Robert J. Schilling, FUNDAMENTALS OF
ROBTICS ANALYSIS AND CONTROL’, Prentice
-Hall International,1990.

9) BN O EAE o 4% TARE 2. d=5A
FeRREE=RA. Vol. 10, No. 2, pp. 2-9,
2005.

(10) o847, H9 “TAE H=AYL 9T 3333 LVQ
daE, I=ZAFEFRYGA=EA], Vol. 10, No.
2, pp. 113-121, 2005.

A
Sifet AApgeiat St
A At At
Sk AATE WA
1981 ~SFEARN A,

AeArEsiet e
19963 ~3A} 72EsRIIdE
AFeAES ol B
(b ATM YEAD, IREZ

z8  AzEge] 23

ra

2 o
B

=]



