
Determining whether any pair of segments intersects 

(Sweeping Lines) 

 

 An algorithm for determining whether any two line segments in a set of 

segments intersect uses a technique known as “sweeping,” which is 

common to many computaƟonal-geometry algorithms.  

 The algorithm runs in O(n lg n) Ɵme, where n is the number of segments we 

are given. It determines only whether or not any intersecƟon exists; it 

does not print all the intersecƟons. 

 In sweeping, an imaginary verƟcal sweep line passes through the set of 

geometric objects (i.e., set of points), usually from leŌ to right.  

 The spaƟal dimension through which the sweep line moves across is 

treated as dimension of Ɵme.  In this case of determining whether any two 

line segments in a set of segments intersect, the x-dimension, is treated as 

a dimension of Ɵme.  

 Sweeping provides a method for ordering geometric objects.  

 Line-segment-intersecƟon algorithm that has been discussed already is 

used here to check for an intersecƟon.  

 Algorithm for determining whether any two of n line segments intersect, 

makes two simplifying assumpƟons.  

o First, we assume that no input segment is verƟcal.  

o Second, we assume that no three input segments intersect at a single 

point i.e., only 2 segments intersect. 

 

 

 



Ordering segments 

 We can order the segments that intersect a verƟcal sweep line according 

to the y-coordinates of the points of intersecƟon. 

 
 What happens when the sweep line passes through the intersecƟon of two 

segments? 

o Their posiƟons in the total order are reversed. Check total order at 

Ɵme T8 and T9 and T10. 

 



o Sweep line T8 is to the leŌ of the intersecƟon point of segments d 

and b, and we have d >T8 b. But at sweep line T9 which passes through 

intersecƟon point, their posiƟons in the total order is reversed i.e. 

we have b >T9 d.  

o In the same way sweep line T9 is to the leŌ of the intersecƟon point 

of segments e and b, and we have e >T9 b. But at sweep line T10 which 

passes through intersecƟon point, their posiƟons in the total order is 

reversed i.e. we have b >T10 e.  

o Note that there must be some verƟcal sweep line Tx for which 

intersecƟng segments are consecuƟve in the total order. Check 

sweep line at Ɵme T7. Segments d and b are consecuƟve.  

 

 Sweeping algorithm typically manage two sets of data: 

o The sweep-line status is a total order T. We order the segments that 

intersect a verƟcal sweep line according to the y-coordinates of the 

points of intersecƟon.  

The sweep-line status is a total order T, for which we require the 

following operaƟons: 

 INSERT(T, s): insert segment s into T  

 DELETE(T, s): delete segment s from T  

 ABOVE(T, s): return the segment immediately above segment s 

in T  

 BELOW(T, s): return the segment immediately below segment s 

in T  

o The event-point schedule is a sequence of x-coordinates, ordered 

from leŌ to right. Changes to the sweep-line status occur only at 

event points. 



Segment-intersecƟon pseudocode 

The following algorithm takes as input a set S of n line segments, returning the 

boolean value TRUE if any pair of segments in S intersects, and FALSE otherwise. 

 

 
 

Trace out of Pseudocode 

Let us consider segment a, b, c, d, e and f.  

 
 



Let a = p1p2, b = p3p4, c = p5p6, d = p7p8, e = p9p10, f = p11p12  

Draw sweep lines at each point from leŌ to right along x-axis. Let us label sweep 

lines as Tx i.e., T1, T2 ……… 

 

 



 



 



Therefore, algorithm returns true which means pair of segments in S intersects. 


