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Introduction

Assignment

e Implement Particle fitler

e Motion model
e Sensor model
o Integrate

e Input data are the same as for ICP

e Program template similar
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Particle filter - the algorithm

St:(b,nzo
for i=1,...,ndo

Sample index j; from the discrete distribution given by w;_1
Sample x{ z p(x¢|x¢—1, ur—1) using x| and u;_q
w; = p(ze|x;)
n=n+w
Se =S U{{x{,w)}
end for
fori=1,...,

: n do b
wy = %
end for '
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Odometry-based model for sampling
u= <5’0t176’0f275t’3"5> s X = <X7ya¢> => X/ - <Xl7yl7¢/>

Random control

Srotl = 5rot1 + samp/e(a1|6rot1| + CV2|51.“r.;ms|)
§trans = 5trans + Sa’7‘7p/e(043|5trans| + a4(|6rot1| + |6rot2 |))
5rot2 = 5rot2 + samp/e(al|6rot2| + a2|5tran5|)

Position determination

X = x + 3transcos(¢ + Srotl)
y, = y + StranSSin(d) + Srotl)
¢/ = (b + 6rot1 + 6rot2

return (x',y’, &)
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Naive (not good!) approach




Correct approach
Points ..., ap is large



Correct approach
Points ..., as is large



Correct approach

«y is large



Correct approach
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Roulette wheel

random number € [0, 1]

l picked index
Wy | w; W, w4
0 Wo W + Wy + W,

Wo + Wy
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Sensor model

e The aim is to determine p(z|m, x).

e Scan is composed from k measurements (beams):
z={z1,20,...,2k}

e Individual measurements are independent given the robot
position (strong assumption): P(z|x, m) = [[,_; P(zk|x, m)

T
Qpjt Phit(Z|X, m)

p(Z|X m) _ Qshort pshort(Z|X7 m)
’ Orand prand(Z|X7 m)

A max pmax(z|X7 m)
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Beam-based model - components

Measurement noise Unexpected obstacles
K .
plzf | xy,m) i p(zF | z,m)
EE ' ] .
= .
Zi Zmax sz* Zmax

ii = Z|X,m) =
Pit(z]x, m) Pshort (2|x, m) otherwise

nN(z, 2%, 0%,) 0 <z < Zmax
0 otherwise

{nxshme‘*shmz f0<z< 2"
0

Normal distribution Exponential distribution
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Beam-based model - components

Random measurement

p(zF | x4, m)

&+ -
“f STAK

Zmax

(e, m) = { Fmax FOS 2 S 2max
z|x, m) =
Prand ’ 0 otherwise

Uniform distribution

Max range

plzF | zp,m)

[
zf zt] 1Aax

1 if z = zmax
Pmax(z]x, m) =

0 otherwise

Discrete distribution :-(
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