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ZEHE, O AEBNLED Figure 2 (Color online) The danger cylinder of the P3P

Figure 1 (Color online) The definition of the P3P prob- problem
lem: A, B, C are the 3 control points, O is the optical center
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Figure 3 (Color online) The chord MN separates the cir- NERE

cle into two circular arcs Figure 4 (Color online) A pumpkin surface generated by

rotating a circular arc around its corresponding chord
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Figure 5 The general configuration of the intersecting curves of the 3 pumpkin surfaces defined by Eq. (1) with the
control plane when the triangle ABC is an acute one and the optical center O is outside of all the 6 pumpkin surfaces
defined by the 3 control points
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Figure A1l (Color online) The general configuration of
the intersecting curves of the 3 pumpkin surfaces defined
by Eq. (1) with the control plane when the triangle ABC
is an obtuse one and the optical center O is outside of all
the 6 pumpkin surfaces defined by the 3 control points
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A2 (MERFEE) AT 6 NHITH SR ERR
REARAEES S=AAHA=ARE, X (1) EXH
3 NE/NE SEH T E A R — R

Figure A2 (Color online) The general configuration of
the intersecting curves of the 3 pumpkin surfaces defined
by Eq. (1) with the control plane when the triangle ABC
is an acute one and the optical center O is inside of all the
6 pumpkin surfaces defined by the 3 control points

Generality of the multi-solution phenomenon in the P3P

problem
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Abstract The P3P problem is a significant single-view-based pose estimation method, and its multi-solution

phenomenon has been the focus of investigation since its inception. In this work, we demonstrate from a geomet-
rical point of view that when the distance from the camera’s optical center to the three control points is relatively
large, the corresponding P3P problem cannot have a unique solution in general; alternatively, or it should have

at least two solutions satisfying the three original constraints. A further contribution of this study is the finding
that the intersection of the three 3D pumpkin surfaces in the P3P problem can be generally deduced from the

intersection of the three 2D intersecting curves of the three pumpkin surfaces with the control point plane, which
provides a new way to investigate the multi-solution phenomenon. Our results may be significant for both P3P

theorists and practitioners.
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