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Intersection of two circles

A=A ,Ay]T, Te, B = [Bx,By}T, Th.

¢ Given coordinates of centers of two circles and their radii

¢ Calculate intersection of the two circles C' = [C,,, C,]T.

This document describes calculation of intersection of two
circles in plane and explicit formulas to calculate their coor-
dinates algebraically.

Good references are

http://mathworld.wolfram.com/Circle-CircleIntersection.html

http://paulbourke.net/geometry /2circle/
Let us label the distance of circle centers as

r= /=By + (4, - B

The analysis of cases is based on triangular inequa-
lity http://mathworld.wolfram.com/TriangleInequality.html
which

e Identical circles
r=0Ar, =",
e Nonintersecting circles

[ra —7p| > 1V >1rs 4108,

e One point intersection which in digital represen-
tation could happen only under rare circumstances

|ra — | =7 Vr=r,+rp,

In this case we often could neglect this case and handle
it as regular case where two intersections are identical.

e Two point intersection happens when following con-

dition is satisfied

|ra — o] <7 AT <7To T

Let us solve two point intersection. The intersection points
have coordinates:

Cia =
(A:,;—l—B,,;)Tz—‘r(Am—Bx)(rb2—7‘a2):|:(Ay—By)\/41”0,27‘1)2—(7‘2—’!’(12—7“b2)2

272
(Ay+By)r*+(A,—By) (rb2 —ra? ) F(Ag —Bm)\/47‘a2rb2 —(r2—ra2—rb2)>
272

Az+Bg + (Aw—Bm)(sz—T(lz) + (Ay—By)\/4ra,2rb2—(r2—r(1,2—rb2)2
2

272 272

Ay+B, n (Ay—By)(rbz—raz) (Aw—Bz)\/4ra2rb2—(r2 —ra2—rb2)2
2 272 + 272
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