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Solution to the P5P Problem with
Un-calibrated Camera Based on
Vector Difference
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Abstract The establishment and solution of a PnP problem
are investigated here, and a vector difference based solution al-
gorithm for linear P5P problem with an un-calibrated camera is
proposed. Five control points are divided into collections con-
taining four points of non-planar. According to the process of
image formation, the constraint equations are set up between
two collections of vector differences of control points. Then,
these equations are simplified and determined in terms of linear
theory and the orthogonal relation of rotation R. As a result,
the analytic solutions of camera pose and intrinsic parameter
matrix are obtained via vector cross or inner product operation.
Simulated and real experiments illustrate that the proposed al-
gorithm is effective.
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597.4838 612.0665 654.3830 630.5166 623.2501

Table 1  Four solutions of P5P problem
K R t

800 0 400 0.4330 0.0363 0.9007 | | 20.2100 |

[ 0 600 280] { 0.2500 0.9551 —0.1587] —43.5700
0 0 1 —0.8660 0.2939 0.4045 | | —77.8300 |
638.9481 0 692.6294 0.6566 —0.2870 0.6976 [ 60.1220 ]
{ 0 686.8879 504.0637” 0.5723 0.7919 0.2129] —12.4646
0 0 1 —0.4913 0.5390 0.6842 || —76.9686 |
17.2648 0  202.9665 0.7257 —0.5221 —0.4482 | [ —10.0305 |

l 0 21.8237 657.4271] {0.0720 0.7054 0,7051] 6.2801
0 0 1 0.6843 0.4794 0.5495 | | —1.2281 |
25.945 0 190.207 0.6748 —0.1883 —0.7136 | | —7.1037

0 10.9188 648.2654 —0.2344 0.8622 —0.4492 6.3622

0 0 1 0.6998 0.4704 0.5377 0.4976
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