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Real-time Simulation and Design System for Wire-harnesses

MASAYOSHI HASHIMA,t YOSUKE SENTA' and YUICHI SATO!

This paper describes a real-time deformation simulation and an efficient routing design sys-
tem of wire-harnesses for mechanical products. In this system, a 3-D wire-harness is exactly
modeled with an effect of its stiffness and gravity, and can be smoothly deformed together
with real-time motions of virtual mechanical systems. This system enables designers to design
wire-harnesses on a 3-D model of product, verifying exact length, maximum curvature and
collision detection, before an actual prototype is completed.
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Fig.1 Joint interaction.

Entire product
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Fig.2 Tree structure of parts model.
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Fig.3 Fixing of harness.

0000000000000 2000000000
00000000D00D00000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
02000000000

3.1.1 0000000000000

00000000000000D000000000
000000000000000000000000
00 r(y) 000000000

m
r()=Y_ CrrA—t" P (0<t<1) (1)
=0
mO00000O0O00O0O0OPOOOOOOOOC™0O 2
OOoo0o0ooobooooooobooo3oooooa
OO0000000000000o0 300o000o0oa
00000000 000o0030000000 400
0000004 00000000000000000
000000000000 0o0o0oooooooooo
000000000 P, O0O00O0 P,OODODODOOO
e —_—
0000 PP, 00000 PsP, OO0O0O0OOO0O
— —
0000000000000 |PoPy| = |PsP2| =k
0000k 0000000 LOO0O0O0O0O0O0oOoOooa

1
/ﬁﬂMﬁ=L @)

0
D(mDDDDDDDDDDDDDDDDDDDDD
00000000 (2)0000 k000000 (2)0
000 kO00O0O0OO0O0O0ooooooooooo

goagd



912 goooooooo

Po Start point

End point

P3

\
\
\
\
\ /
’
Pi @ @
\ P2
\ ’
\ ’
N T tial
. angentia
Tangential anse
.o direction at
direction at .
. end point
start point

04 DO000D0OPOPsO0000DO
Fig.4 Bezier curve (Po0 Pj3: control point).
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Fig.5 Linear model.
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Fig.6 3-D harness model.
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Fig.7 Interlock between mechanism and harness.
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(1) Layout from end
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Fig.8 Harness layout procedure.
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Fig.9 Verification of harness length.

||| Collision
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Fig.10 Harness collision check.

(2) Layout from whole
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Fig.11 Harness layout in precision verification
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Fig.12 Precision verification experiment data
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Fig. 13 Example of harness that cannot be described

by a fifth-order bezier curve.
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(d) Collision and curvature check
014 0OO0O0O0ODOOOODOO1
Fig. 14 Example of harness layout design.
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Fig. 15 Example of harness layout design.
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