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Appendix A

Algorithm 1 Camera pose estimation from line correspondences
Input: 3D linesL;, image lined; and their correspondences« |; (i=1...n,n>9)

1. ConstructM from L; andl; according to Appendix B.

2. QDT + SVD(M)

3. SolveMp = ¢ for p in the least squares sense by minimizjf&j|.

4. Construct the & 6 matrixP from the 18-vectop in column-major order.
5. [Py Py« P

. S+ 1/%

7. Pog P,

8. USV T < SVD(Pys)
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0 0 O 0
10. Compute 2 candidate solutions (A), (B):
(A): da < detUW VT), Ra <« UW diag11da)VT, [t] o« 0oVZ VT

(B):dg < detUW'VT), Rp+«+ UW'diag11dg)V', [t],g+ oVZ VT
11. Convert the antisymmetric matric@$, ,, [t], g into vectorsia, g.

12. Find out which solution is physically plausible, i.e. an arbitrary paihin the visible part of the
scene must lie in front of the camera.
xW — fA
X" —ta

XW—fB

 tetg . RY. 2 B
BT v |

testp + RY. |

13. If (testp <tedtg) then ﬁ(—ﬁ/_\,f%f/_\ else ﬁ(—ﬁB,f%fB
Output: Estimated camera posB (f)
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Appendix B

Construction of the measurement matrix M. Givenn line correspondencés < ;,
(i=1...n,n>9), the 2 x 18 measurement matrM is constructed as

m& Y —[lylis 0 —lixkin  liwkiz 0 —likiz ... liwkis 0 —lixLic |
m(2) [ 0 lwkiz —liyLia 0 liwki2 —liyLiz ... 0 liwkie —liyLis | ’

wherem() denotes thé-th row of M, (lix liy liw) " are the homogenous coordinates of a
2D line |; in the nornmalized image plane aiid; Li» Liz Lis Lis Lig) " are the Pliicker
coordinates of a corresponding 3D libe



