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Algorithm ComputeWeakVisibilitySizeSubPath
Input: n: number of edges of P
Output: D[1.n — 1,1..n — 1]

1. FillMatrix(VM)

2.  FillNextEdges(VM)

3. fori=1ton—-1

4. do S « getNextEdgesList(i — 1)
5. Lkl «+0,1<k<n

6. for k£ = 1 to Size(S)

7. L[S[k]] «+ L[S[k]] + 1
8. forj=iton—1

9. do if i=1

10. then Y[i, j| = L[j]
11. else Y[i,j]=YT[i,j — 1]+ L[j]

12. forj=1ton—1
13. do D1, j] <—size of WVP(P(1,))
14. for:=2ton —1

15. doforj=iton—1
16. do D[i,j| + D[i —1,5] — D[i — 1,1] + Yi, j]
17. return D
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Algorithm FillMatrix

Input: VM: matrix VM

Output: VM: matrix VM

1. fori=1ton

2 do WVPArray: matrix|[1..m]

3 WVPArray <ComputeWVP(el)
4. forj=1ton

5. do VM, j].isVisible=false
6 if (WVPATrray[j] = true)

7 then VM][i, j|.isVisible=true
8. return VM

FillMatrix &8 4.5 :¥.7 S

Algorithm FillNextEdges
Input: VM: matrix VM
Output: VM: matrix VM

I. forj=1tom

2 do NextIndex <—null
3. fori=ntol

4, do if (VM[i, j].isVisible=true)
5 then VM]i, j].next < NextIndex
6 NextIndex i

7.  return VM
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Algorithm getNextEdgesList

Input: i: index of an edge of P

Output: S: List of edges

. S«

2. forj=1tom—1

3 do if (VM[i, jlisVisible = true)

4. then if (VM]i, j].next is not null)

5 then Add VM]i, j].next to S
6. return S

getNextEdgesList &S 4.5 :0.9 |
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Abstract

In this thesis, we present different algorithms for path simplification. We first study this
problem under area measures. We present an approximation algorithm for sum-area measure
and an optimal algorithm for diff-area measure. Both of these algorithms can be applied on
general paths. Moreover, we study the homotopic path simplification. We present a general
framework for path simplification which work for desired error measure. We first present
a strongly homotopic simplification algorithm for x-monotone paths. Also, we study the
strongly homotopic simplification for general paths. We present a geometric tree data struc-
ture and present an algorithm based on this data structure. Furthermore, we present a ho-
motopic simplification algorithm for general paths. To our knowledge, these two algorithms
are the first optimal algorithms for general paths. For the case in which the running time is
an issue, we present a heuristic method. Moreover, we study the path simplification under
visibility measures. We first study this problem under the size of the weak visibility polygon
and present an algorithm for max-error of the path. We prove that the simplification problem
under the area of the weak visibility polygon and for sum-error of the path is NP-hard. We
present an approximation algorithm for this problem.

Keywords: Computational Geometry, Path Simplification, Homotopy, Area, Visibility
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