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Computational Geometry presentation



●Sweep line
●Interval tree
●Summary
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Isothetic rectangle : Each side is parallel to one axis.  
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Y - axis

X - axis

R1

R3

R2 { {R1, R2}, {R2, R4} }

R4
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 OverlappingOnY(Q, R)

Input
  - Q : a query rectangle
  - R : a list of rectangles

Output :
  All the intersection pairs of the projection 
  of Q and R on Y axis.
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X - axis

OverlappingOnY( R1, {R1, R2, R3, R4} ) = {R1, R2} 
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X - axis
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X - axis

AR = {R1}
Res = {}
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X - axis

AR = {R1, R3}
Res = {}
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X - axis

AR = {R1, R2}
Res = { {R1, R2} }
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X - axis

AR = {R1, R2, R4}
Res = { {R1, R2}, {R2, R4} }
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X - axis

AR = {}
Res = { {R1, R2}, {R2, R4} }



●Sweep line
●Interval tree
●Summary
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Res = {}
AR = {}
Tree = Build_Interval_Tree()
For each R reached by the sweep lane

Update_AR(Tree)
Res = Overlapping_Search(Tree, R, Res)
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Res += interval(w.left_list+w.right_list)
Res += Overlapping_Search(w.left, Q)
Res += Overlapping_Search(w.right, Q)

If Q.right < w.d
For each left_endpt in w.left_list 

If left_endpt <= Q.right
Res += interval(left_endpt)

Res += Overlapping_Search(w.left, Q)

If w.d < Q.left
For each right_endpt in w.right_list 

If right_endpt >= Q.left
Res += interval(right_endpt)

Res += Overlapping_Search(w.right, Q)

Return Res
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O(N*log(N))

Optimal processing time : 
O(N*log(N) + k)

Space complexity : 
O(N)

with N number of input rectangles and k number of output pairs.
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[1] PREPARATA « Computational geometry: an introduction » pages 351-357

[2] D.T LEE, Academia Sinica, «Interval, segment, range and priority search trees »

[3] Antoine Vigneron, INRIA, « Computational Geometry, Lecture 6 »
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Thank you !
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