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Assignment

® Implement Particle fitler

® Motion model
® Sensor model
® Integrate

® |nput data from a recorded dataset

® Program template given
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Particle filter - the algorithm

Particle filter(S¢—1, us—1, z¢)
St = @, n= 0
for i=1,...,ndo Generate new particles

Sample index j; from the discrete distribution given by w; 1
Sample x; z p(x¢|xe—1, ug—1) using xJ" 4 and uy_q

wj = p(z¢|xt) Compute importance weight
n=n+w, Update normalization factor
Se =S U{{x{,w)} Insert a particle

end for

fori=1,...,ndo i Normalize weights
wi = %
end for .

3|
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Odometry-based model for sampling
U = (Sroty, Oroty, Otrans) » X = (X, y, ) => x" = (x",y', ¢')
Random control
Srotl = Oror, + sample(a1|dron, | + 2|0trans|)
Strans = Otrans + Sample(s|Otrans| + a(|0rot, | + [0ron,|))
SrotQ = 5rot2 + Sample(a1|5rot2| + 042|5trans|)

Position determination

X = x + 3transcos(¢ + Srotl)
y, = y + StranSSin(Qb + grotl)
¢/ = ¢ + 6rot1 + 5rot2

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




Correct approach

«y is large



Correct approach

a3 is large
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Correct approach

Good parameters




Correct approach



Introduction
0000000080000

Roulette wheel

random number € [0, 1]

l picked index
Wo Wl W2 --/
0 Wo Wo + Wy + W,
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Sensor model

® The aim is to determine p(z|m, x).

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

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

-
Qpjt phit(Z|X7 m)
Qshort Pshort (Z|X7 m)

ZIX,m) =
P( | ’ ) Qrand prand(Z|X7 m)

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

Measurement noise

plzF |z m)

. k
o
~f Zmax

nN(z, 2%, 07) i 0 <z < zimax

Phit(z]x, m) = {O

otherwise

Normal distribution

Unexpected obstacles

p(z,’_" | z;,m)

]
T a
“f “ImAax

Ashorge NshortZ if 0 < z < z*
Phore (2], m) = {” short =z =

otherwise

Exponential distribution
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Beam-based model - components
Random measurement Max range
plzf |z, m) plzf | 7¢.m)

. |

. a [
Zf Zmax Zy Zmax

if 0 < z < zmax

otherwise

1 1 ifz=z
P, z|x, m) = q Zmax i
rand (2|x; m) 0 0 otherwise

Pmax (z]x, m) = {

Uniform distribution Discrete distribution :-(
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Implementation - Motion Model

® optional implementation of the motion model separately
® archive motion-model.tar.gz on CourseWare

® implementation in moveParticle

® robot motion hard-recorded

® shows arrows or dots
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