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Particle Filter and Robot Control

«Takeshi Nishida (Kyushu Institute of Technology)

Abstract— When particle filter (PF) is embedded into a robot control system, the extraction of characteristic
value from the estimated result approximately expressed by sets of particles is necessary to decision-making.
In the most applications of PF, either a mean value or a MAP (Maximum A Posteriori) estimate is used
as a characteristic value. However, the case where the characteristic value is not extracted appropriately is
caused in systems with strong nonlinearlity. Then, we proposed a dynamical extraction method for high-
level information of characteristic value from the posterior-probability distribution estimated by PF called
PF-mCRL. This method compresses the particle-distribution of PF by adaptive vector qunatization, and
extracts the information of the shape etc. of target probability distribution. In this paper, outline and

effectiveness of the PF-mCRL is shown by a simulation.

Index terms— Particle filter, robot controll, adaptive vector quantization, characteristic value, PF-mCRL
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Fig. 1: State variable diagram of the regulator with
particle filter.
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Algorithm 2 PF-mCRL
1: loop

2: formtono()
3: ikm ~ f(wk‘wkTD Yi)
4: 7 = 7™ oy, &™)
5: end) for () Iy ()
6: m " =my "/ o
7. execute “mCRL " !
. _ M (m)\?
& ESS=1/%._.(m,
9: form=1to M do
10: if ESS < ESSy;, then
ig) with prob. 7?,(91)
11 ay™ ~ :
:icva) with prob. ﬁ,iM)
12: W,im) =1/M
13: else
14: mgcm) = sELm)
15: ™= ﬁ£m>
16: end if

17:  end for
18: k:=k+1
19: end loop
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Fig. 2: State variable diagram of the regulator with
PF-mCRL.
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Fig. 3: Time evolution of target signal.

(a) k=45

Fig. 4: Voronoi diagrams as results of AVQ of par-
ticles. Points and lines represent the weight vectors
and Voronoi bounds, respectively.
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Fig. 5: Delaunay diagrams drawn from the Voronoi
diagrams. Points and lines represent the weight vec-
tors and Delaunay lines, respectively.
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