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Algorithm of Valid Range of Parameters in Geometric Constraint System
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Abstract: To solve the problem of parameter driving failure frequently encountered in the design of geometric con-
straint system,an algorithm for determining the valid range of parameter values was proposed. Taking the 2D geo-
metric constraint system with only distance constraints and angle constraints as example, this paper analyzed and
summarized all the possible six types of triangular rigid bodies. By recognizing rigid bodies irrelevant to the parame-
ter, the rigid transform algorithm decreased the computation size of the geometric constraint system. The example
shows that the rigid transform algorithm effectively simplifies the geometric constraint system and improves the sol-
ving efficiency.
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Fig.1 An application example of Marta Hidalgo’s algorithm
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Fig. 2 Triangle rigid types
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Function SimpleConstraintGraph(G)
InitQueue(Q)
For each point p in G Do
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If PointRelatePara (p) Then //p 2S5 X\ FiTE HE s BT B =M X P ) &

p.flag = 0

Else
p.flag = 1

End If

If D_(p) = 2 and p. flag = 1 Then
EnQueue(Q, p)

End If

End For

While not QueueEmpty(Q) Do
GetHead(Q,q)
If T=DetectRigid(q. node) Then
TransRigid(T)
IF D, (T.1) = 2 and T. 1. flag =1 Then
EnQueue(Q,T. 1)
End If
IF D, (T.2) = 2and T. 2. flag =1 Then
EnQueue(Q,T. 2)
End If
End If
q. node. flag=0
DeQueue(Q,q)
End While
Return G
End Function
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Function DetectRigid(p)

TwolLineWithPoint(p,/l;,0,) //3R&E p FFIBMIPI LB L .1,

AnotherPointofLine(Z, , p,p1) //3RE p ITELRE [, BI5 — ¥ 2 p
AnotherPointofLine(l, s pspy) //3RE p TR [, 895 —ii 5 p.

LineWithTwoPoint(p, . ps L) // prsp. FTIBEE L

If IsDisConBetTwolLine(p, , p) and IsDisConBetTwoline(p,,p) and IsDisConBetTwoLine(p,,p,) Then
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T.1=p;T.2= p,;;T.3 = p;T.4 =1;T.5=10;T.6 =1;T.info = “ddd”
Reture T
Else
Return False
End If
End Funtion
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B i B PR B4R AR
Function TransRigid(T)
If T.info = “ddd ” Then
AngConTrans(/,,0L) /MBS L WAERREA NS L, ZRIMNMAERR
AngConTrans(l,, 1) //FIA S L, MEXRFA RS L ZEEMHELER
DeAdjList(p) //MBRLRL p 3k 25 ki myBER
End If
End Funtion
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Fig. 3 The rigid transformation process
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(a)The simplified geometric constraint problem (b) DR-plan
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(c) The simplified geometric constraint problem with parameter 4 (d) DR-plan
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Fig. 4 The solving procedure after rigid transformation
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