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727 landmarks from the “jump” sequence [1] (291 frames).
The average reconstruction errors of EM-PMP, EM-PND, and
CSF2 were 0.1035, 0.1066, and 0.1334, respectively. We also
performed experiments with missing data that are spatsaty
temporally correlated. We have artificially created suctasec

by setting about 50% of the points as missing, based on the
relative location of each point from the camera. In this case
the average errors of EM-PMP, EM-PND, and CSF2 were
0.1435, 0.1449, and 0.1986, respectively. The Procrusigsn
algorithms give better performances in these cases astexpec
The videos for these cases are also provided as supplementar
materials.
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|. PROOF OF THE UNIQUENESS Ol

Here, we prove the uniquenessw@in M-step of EM-PMP.
The equatiorvJ/0a = 0 can be rearranged as
«

c—ba=(3np—7)m, (1)
where
ns—1
b= > tr(QH'Q" (h;h] + C;)) >0,
= @
c= Ztr(QHleT (hi—1h] + Ci_14)).
i=2

To see the characteristics of this equation, the ploty ef
c—ba andy = (3n, — 7)1 are shown in Fig[]l. Note
thaty = ¢ — ba is always decreasing because> 0, and

y = (3n, — 7)1=%z is increasing from-oo to oo in the range

of [—1,1]. Therefore, there is always one real solution in the
range of[—1, 1]. Since the valid range af is [-1, 1], we can
always find a unique solution* that minimizesJ.

Il. EXPERIMENTS ON A LARGE NUMBER OF LANDMARKS

We have performed experiments on the data with a large
number of landmarks, such as the MOCAP sequences of pants
in [1]. EM-PMP, EM-PND, and CSihave been tested on

1We only tested these schemes because they showed bettermpmte
than the others in most of our experiments.



