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A Appendix

A.1 Equation details the for Linear dynamics experiment

Linear and Gaussian dataset matrices:

The differential equations that describe the dynamics are (¢ = 0.06, 7 = 0.17):
Op v da

at*”a a:afcv = -7V

) a -
Therefore, the dynamics matrix is defined as:

0 1 01 fp
t=Ax=1|0 —c 1| |v
0 —7c 0] la

Using the following Taylor expansion we find the transition matrix F

K
N AAL)F
R
k=1 ’

The transition matrix F for each dimension is:

o At — SAP AP
F=10 1-cAt+S5TA At - SAR
0 —Tc+ LA 1— ZA¢

Then, the transition matrix and noise distributions are:

At/3 0 0
0 At 0

F:{F 9]@:
0 0 3At

0 F

_o12]Q 0

The measurement matrix and noise distribution are:

10000 0] 5 .10
H—[000100}7R—0'5 {0 1}

Linear and Gaussian matrices used for hybrid and GM-messages models:

The differential equations that describe the dynamics are:

dp ov da
ot " o ot
Then the transition matrix given the last equations is:
= 1 At
P-4 ]

And the transition matrix and noise distributions are:

F 0] -~ At 0 2Q 0
r=[o §a=[0 &[0t q)

Finally the measurement distribution matrices are:

00000 o [t 0
H{000100}’R0'5 {0 1}

(22)

(23)

(24)

(25)

(26)

27)

(28)

Such that the only parameter to optimize from the graphical model is the variance of the transition

noise distribution o
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A.2 Equation details for the NCLT dataset

For the NCLT dataset we use the uniform velocity motion equations. The differential equations that
describe the dynamics are:

dp v da
E—U’ E_(L E_O (29)

Such that the transition matrix for one component is:

= 1 At
P[5 4 (30)

And the transition matrix and noise distribution are:

F 0] ~ [At 0 o2Q 0
N R L e |
3D

Finally the measurement distribution matrices are:

100 0] 5 [l O
H—[oo 1 0}’R—A{o 1}

Such that the only parameters to optimize from the graphical model is the variance of the noise and
measurement distributions o and .
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