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Description Model and Language of Virtual Prototype in Conceptual Design

YANG Qiang LI Si-kun GUO Yang PENG Yu-xing
College of Computer National Univ. of Defense Technology Changsha 410073 China

Abstract Considering the characteristics of conceptual design and the feature classification of virtual prototype this paper presents
a novel virtual prototype — based product model V — desModel and the description language VPML in conceptual design. It intro-
duces virtual feature concept in the product’ s view models and employs expandable 3D entity — constraint graph to describe the con-
straints between design objects. V — desModel and VPML language can effectively support the process of cooperative design and concur-
rent design solve the insufficient information problems in constructing virtual prototype during the conceptual design of product. They
provide coherent model description for cooperative design concurrent design and confederate simulation of multi — discipline systems.
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model model — name //
extends father — model — name  //
model //  model 63
Class // class %
equation B
Connect //
Op //
0 // z%%%’@
Or // 2343
end model — name
Class F A
Ry R, class = < F A Ry 2 Nodd
Fig.2 Model definition
Ry > 3 Class M
E VPML
class class — name //
extends father — class — name //
feature //
attribute  //
equation
Connect — Feature //
Connect — Attribute // 3 Class
end class - name Fig.3 Class definition
F Fo Fp Fp
=< Fy Fy Fp> Fy F Fp F
Fp F Fp K’
F  VPML
feature feature — name //
extends father — feature — name  //
operation
feature — operation //
description
description — feature //
end feature — name
description — feature description — feature — namel
feature — presentation //
end description — feature — namel
VPML Connect
Connect p 11 I, Connect = < P [y Il,>
[l [, Py = Py; [, [, Pyi—>Ps; Connect ~ VPML

connect connect — name //
extends father — connect — name  //
input — port //
output — port //
bilateral — port //
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equation
feature — mapping //
attribute — mapping  //

end connect — name

V — desModel VPML
VPML 5 V — desModel CVPE
8
1
2
3
4

model electro-ergometer
Handgrip handgrip-example r=0.10 d=0.03
Spring spring-example k=5.0 length=0.30
Tensive-inducrot tensive-inducto-exampler
Decorder decorder-example
Panel panel-example

equation
connectl handgrip-example. n spring-example. p
connect2 spring-example. n tensive-inductor-example. p
connect3 tensive-example . inductor. n decoder-example . p
connectd decoder-example.n panel-example. p

end electro-ergometer

model Decorder
Mechanismmechanism-example
Electron electron-example
equation
m-e-relation mechanism-example electron-example

operation electron-example

4 VPML
Fig.4 DescrPtion example of VPML language

- CVPE*8°
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Fig.5 Collaborative virtual prototyping environment CVPE based on V — desModel
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