Intersection of two segments
With reference to the figure, let the 2 segments be represented by the points  P1-P2 and P3-P4. Let (xi, yi) be the coordinates of point Pi.
If the segments are parallel, then the vectors P12 and P34 have the same direction:
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To avoid division by zero when either segment is vertical, the condition to be tested can be written as:
(y4 – y3)(x2 – x1) = (x4 – x3)(y2 – y1)

If this condition is met we can further test if both segments are on the same carrier line. One way to do this is substitute the coordinates of P3 (or P4) into the equation of the carrier line of segment P1P2 (or vice versa). The equation is:
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Substituting x = x3 and y = y3 the condition to be tested is:

(y3 – y1)(x2 – x1) = (x3 – x1)(y2 – y1)


[image: image3]
For the general case that the segments are not parallel to each other, let’s write the equations of the 2 carrier straight lines in vector form:
P12 = P1 + (P2 – P1)
P34 = P3 + (P4 – P3)
the boldface meaning vector.

When the two lines intersect P12 = P34, therefore:

P1 + (P2 – P1) = v34 = P3 + (P4 – P3)
Which can be written in terms of the x and y components:

x1 + (x2 - x1) = x3 + (x4 – x3)

y1 + (y2 - y1) = y3 + (y4 – y3)

Solving for  and :
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Notice the denominator cannot be zero for that would correspond to the case of parallel segments already dealt with.

Now, the coordinates (xint, yint) of the intersection are found using these values of  and  using any of these equations:

xint = x3 + x4 – x3) or

xint = x1 + x2 – x1)
and
yint = y3 + y4 – y3) or

yint = y1 + y2 – y1)
Now,  (is scaling the vector P12 (P34) and adding it to the first point P1 (P3). It is obvious that only if andlie in the interval [0,1] is the intersection common to both segments.
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