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Abstract

In this poster we present a multiscale comparison method for
three-dimensional trajectories. In order to deal with the prob-
lem that zero-crossings of curvature cannot be determined for
space curve, we focused on the maxima of curvature. In ex-
periments we demonstrate that reasonable correspondences
were obtained on the simple but noisy trajectories.
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Introduction

This poster presents a multiscale comparison method for
three-dimensional trajectories. We propose to use the maxima
of curvature instead of zero-crossings (inflection points) for
splitting a trajectory into subtrajectories (segments), so that a
segment-based multiscale matching scheme can be applied for
3D trajectories whose curvature is by nature signless.

Methods

Let us denote by c(?) = {x(2), y(?), z(t)} a 3D trajectory com-
posed of three time series x(?), y(¢) and z(?). The trajectory at
scale o, denoted by C(t, 0)={X(t, 0), Y(t, 0), Z(t, 0)}, can be
obtained by the discrete convolution of x(z) and the modified
Bessel function /n(o) of order n as follows [1].
X(t,0)=3,"_,e7Info) x(t-n)

n=—00

Similar treatment applies to Y(z, o) and Z(z, o). By changing
0, we can represent ¢(?) at various observation scales.

Next, we split C(t, o) into segments based on the places of
curvature maxima. Due to smoothing, the number of maxima
monotonically decrease when scale increases. Maxima are
successively linked from the top scale to bottom scale based
on the minimal distance criterion to trace segment hierarchy.

After that, the best set of segment pairs that satisfies both of
the following conditions are searched over all scales: (1) By
concatenating all segments, the original trajectory must be
completely formed without any gaps or overlaps. (2) The sum
of segment dissimilarities over all segment pairs are mini-
mized. We define the dissimilarity between two segments as
follows.

d(alf b7) = (@l |v(b™) x cosdist(vaif ), v(b")
+y{cost(@®)+cost(bM)}

where a,(;f) denotes the m-th segment at scale k of trajectory
A, b denotes the n-th segment at scale & of trajectory B,
v(am)) denotes a 3D vector connecting both ends of a,(,f),
cosdist() denotes the cosine distance between two vectors, and
cost() denotes a cost function for merge of segments.

Results
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Figure 1-Noise trajectories

We generated two noisy trajectories by adding Gaussian noise
to a 3D synthetic curve. Figure 1 shows their matching results,
where matched segments are represented in the same color.
We could confirm that their structural similarity was success-
fully captured in a global scale if there existed local differ-
ences at fine scales caused by noise.

Conclusions

We have presented a multiscale comparison method for 3D
trajectories. Future work include quantitative evaluation of the
performance and application to the real medical data.
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