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Compute all intersections 
among the segments ! 

The brute-force algorithm clearly requires O(n2)  time.  

In a sense this is optimal here ! 
When each pair of segments intersects, 
any algorithm must take Ω(n2) time,  
because it has to report all intersections.c 

Brute force algorithm : 

Simply take each pair of segments,  
compute whether they intersect,  
and, if so, report their intersection point. 



An output 
sensitive 
algorithm ? 

How can we avoid testing  
all pairs of segments  
for intersection? 

Plane sweep 
algorithm 

The status corresponds  
to the ordered sequence of segments  
intersecting the sweep line. 

The moments at which the sweep line 
reaches an event point are the only 
moments when we do something: 

•  Update the status of the sweep line.  
•  Performs some intersection tests. 



Event point = upper endpoint 

Only intersection points below the 
sweep line are important 

This segment must be tested for 
intersection against its two neighbors 
along the sweep line. 



Event point = intersection 

Each of them gets (at most) one new 
neighbor against which it is tested for 
intersection.  
Again, only intersections below the 
sweep line are still interesting. 

The two segments that intersect change 
their order. 



Event point = lower point 

If they intersect below the sweep line, 
then their intersection point is an event 
point. (Again, this event could have 
been detected already.)  

Its two neighbors now become adjacent 
and must be tested for intersection. 

Assume three segments sk sl and sm appear 
in this order on the sweep line when the 
lower endpoint of sl is encountered.  

Then sk and sm will become adjacent and we 
test them for intersection. 



Event queue 

The event queue stores the events.  
We denote the event queue by Q.  

We need an operation that removes the next event that will 
occur from Q, and returns it so that it can be treated. 

We store the eventsin a balanced binary search tree, 
ordered according to the altitude. 

Fetching the next event and inserting an event  
take O(log m) time,  
where m is the number of events in Q.  

We do not use a heap to implement the event queue, 
because we have to be able to test whether a given 
event is already present in Q. 



Status tree 

The status tree stores the ordered sequence of segments 
intersecting the sweep line.  
We denote the status tree by T.  

We need an operation that removes the next event that will 
occur from Q, and returns it so that it can be treated. 

We also use a balanced binary search tree ! 

Each update and neighbor search operation 
takes O(log n) time. 



The algorithm 



A a little  
bit more 
tricky ! 





Complexity  
of the sweep  
algorithm 
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