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Procedure 1 Propagate Caging (V;, E;)

Input:
P c R? with n imprecise vertices.
Output:
All of (p,q) € R? such that the polygon P will be caged.
1: L«
: H < Make a Heap
Insert(H, Py,.)
{Let P, to be a cell where the distance between
the two points p and q can be zero.}

4: fori=1tondo

5: forj=1tondo
6: if P;j = Pprecthen
7: cd(P;) <0
8: else

9: Cd(P;) « o
10: end if

11: end for

12: end for

13: while H # ¢ do
14:  Cd(P;;) « Extract_Min(H)
15:  if P;; ¢ L then

16: L Lu{pPy}

17: AC;; « {(p,q) € Pij| d(p,q) < Cd(Pij)}
18: forall ey, = {P;;, Py} € E; do

19: if P;; ¢ L then

20: cd(P,) « min (cd(P;),max(Cd(Py), tiu))
21: Return Cd(P;;)

22: Insert (H, P;;)

23: end if

24: end for

25:  endif

26: end while
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Abstract

The problem of caging an arbitrary object is one of the major issues in the field of robotics. All of
algorithms in this field assume that the object is precise, but due to errors during the computation
and construction of objects (parts), it is possible, the object's coordination to be imprecise. Our
purpose is to provide an appropriate algorithm for caging the polygon, even if the polygon is partially
imprecise. In this paper, we present an algorithm for finding all arrangements of two fingers, which
definitely cage an imprecise part. An imprecise part is a polygon with imprecise vertices that are
shown as a disc with radius unit. At the end, all of the caging arrangements to be reported 0(n?logn)
time and O(n?) space, where n is the number of vertices in the parts..

Keywords: Algorithm; Uncertainty; Caging; Imprecision.



