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Virtual Space=Warehouse AssemblySpace, where Warehousen AssemblySpace =,
AssemblySpace=  SubAssemblySpace,, where SubAssemblySpace n SubAssemblySpace=JJ,1<i,j<m.

(Part), (A) (Navigator) 3 ,

(SceneManager),

)

; [ Input device <O Navigator @ Virtual object
) : a Interactiverelationship (O Virtual scene ) Scene manager
‘ Fig.1 Virtual assembly system structure
N , 1
3 : :
4 , ;
©) : ,
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2. 0=(0,BEHAVE,AR,SC, TR) ,
O=SceneManager Navigator Assembly A,
BEHAVE , :
(al) { Translate,Rotate} e BEHAVE, ;
(a2) { ApproachSense,FeatureMatchSense,ConstraintSense, FaceMateSense} e BEHAVE,
(a3) {MatchFeatureRepresent,Sel ectedFeatureRepresent,MatchAuxRepresent,MateFaceRepresent} ,
ARcCcOXO O ,
(b1) (SceneManager,Navigator) € AR,;
(b2) (SceneManager,Assembly) e AR;
(b3) SubAssemblySpace =, 3IA € SubAssemblySpace,,(Assembly,A) e AR;
(b4) VY Ay AjeSubAssemblySpace ,3A (AnAp) eAR(ALAY) AR,
SC={scy,50,,...} , (idSSSETR)
(c1) Id ;
(c2) s S S , TR ;
(c3) 3C,eSC :
(c4) ISCeC C ¢
- TR SCxBEHAVE—>SC , (1
[LB=idAP,=#(Q.ABehave=hehave;A$OLB=idy.);
LB=id,AP,=#(Q.ABehave=behave,A$OLB=idyy);
LB=ids;AP;=#(Qs:ABehave=behave;A$OLB=idys);

LB=id,AP,=#,(Q.~Behave=behave,A$OLB=idy;)].

AR,
2 il
(SW), (NV)
(AS m( )
(O Object node — Aggregation (A) m ,
Fig.2 The object aggregation in virtual assembly scene ’ ‘
2 [l
) AnAq
A .
BEHAVE, ,
(1) : (2 ,

;3 ,
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C ,
) TR
, XYZ m TR LB
,|d = ,#i ,Pi,Qi y Pi
G ,Behave $0
1 , 2 ,
3. ,
e=(e,e2,63,81),
g0 10,e 20 , ;@3 BEHAVE' ieqe
(cE) (9E), ’

E=cE qE,wherecEn qE={. :

4. 3 , (sensor) (eventcontroller)
(behavior). ,
BM[o]]=Sensor EventController Behavior[o], (D]
Sensor[0;]=ApproachSensor @o|| /70;: 0;Sensor[gj], 2
EventController[o;]=Console@o;| /70;.. 0;EventController[g], 3
Behavior[o;]=BehaveSel ector @o;|| 770;. 0;Behavior[g], 4
0; (0] 0 ,@o; 0 el o]
I 110, 0,Sensor[o)] o :
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D 3 , Sensor
; EventController ,
: Behavior @~ 4
3 . (2
ApproachSensor . (3 Console
, , Console
, (4)
BehaveSel ector
2
3

Fig.3 Description of sub-aésembly obj ect behavibr selection
3

Step 1.
Step 2.
Step 3.
Step 4.

, (D)
:(3)

(2
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[3

(4

[5]

FeatureMatchSensing

FeaMatchSense
MatchedFeaRep

Affirm

ConstrantSense FaceMateSense

MatchedAuxRep

Affirm MatingFaceRep

ConstraintSensing FaceM ateSensing

Fig.4 ’ Three-Stage per(’:eption mode

4
4
, LOGITECH 3D Open Inventor
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Construction of Perception Mechanism in Virtual Assembly*
CHENG Cheng

(Human Computer Interaction & Intelligent Information Processing Laboratory, Institute of Software, The Chinese Academy of Sciences,
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E-mail: guoguochengl@sina.com
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Abstract: Interaction is one of the important features of virtual assembly. In order to promote the system’s
interactive performance, computer and human should share in cognitive burden in reason. The realization of virtual
environment’'s perceptual mechanism is the critical method towards this objective. In this paper, a formal
description of virtual assembly structure is given first, then a perceptual mechanism of compound object is put
forward, lastly, a three-stage perception mode is given, and the perceptual process constructions which are needed in
virtual assembly application are also analyzed. The desktop virtual assembly practices demonstrate that this
perception mechanism has a good real-time interactive characteristic, and it is also a wonderful facility to help
understanding user’s intention.

Key words:  virtual environment; virtual assembly; human-computer interaction; perception; feature-based design;
geometric constraint; software construction
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