
Rastrové mapy
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Rozš́ı̌reńı
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SLAM

Rastrová mapa
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Rozš́ı̌reńı
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Plánováńı cesty
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Nejkraťśı cesta

A∗

Potenciálové pole
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Jǐŕı Ǐsa Úvod do mobilńı robotiky – NAIL028



Rastrové mapy
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Nejbezpečněǰśı cesta
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Hierarchická mapa
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Kompromis – rychle a bezpečně

Chceme:

U(i , j) =
U(i − 1, j) + U(i + 1, j) + U(i , j − 1) + U(i , j + 1)

4

Možné řešeńı (1): Soustava rovnic

Možné řešeńı (2): Gauss-Siedelova iterativńı metoda:

Ut+1 :=
Ut(i − 1, j) + Ut(i + 1, j) + Ut(i , j − 1) + Ut(i , j + 1)

4
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Možné řešeńı (2): Gauss-Siedelova iterativńı metoda:
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Rozš́ı̌reńı
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Různý terén

Chceme:

U(i , j) =
M(i , j)

∑
k U(k)

4

Gauss-Siedelova iterace:

Ut+1 :=
M(i , j)

∑
k U(k)

4
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Simultánńı lokalizace
a mapováńı (SLAM)
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Zobecněná relaxace
Reference

Mapa

Množina význačných prvk̊u

Umožňuje rozhodnout, kudy se
může robot pohybovat
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Úloha

Ćıl

argmax
m

P(−→o |−→u , m)

m . . . mapa

o1, . . . , ot . . . pozorováńı

u1, . . . , ut . . . akce

t . . . čas
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Ukázka špatné mapy

(demo)
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EM algoritmus – kroky

1 Mám mapu m(t)

2 E-krok – odhad historie pozic:

Pt(ξ|o, u,mt)

3 M-krok – odhad nové mapy:

mt+1 ← argmax
m

P(o|u, ξt)
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Úloha
Expectation-maximization algoritmus (EM)
Relaxace
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EM algoritmus – výpočet

E-krok:

P ′(ξt |d ,m) = αt
ξ ∗ βt

ξ

αt
ξ = P(ξt |o1,...,t , u1,...,t−1,m)

βt
ξ = P(ξt |ot+1,...,T , ut,...,T−1,m)

M-krok:

P(mxy = l |d) =
# of times l was observed at < x , y >

# of times something was at < x , y >

=

∑T
t=1

∫
P(mxy = l |ot , ξt)p(ξt |d ,m) dξt∑T

t=1

∑
l ′∈L

∫
P(mxy = l ′|ot , ξt)p(ξt |d ,m) dξt
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Algoritmus

Pro každý vrchol i

1 Pro všechny sousedy j vrcholu i spoč́ıtej odhad (x ′ji , y
′
ji ) pozice

vrcholu i :
x ′ji = xj + dji cos θji
y ′ji = yj + dji sin θji

a jeho rozptyl:
vji = vj + uji

2 Zkombinuj všechny odhady pozice vrcholu i :

1

vi
=

∑
j

1

vji
xi =

∑
j

x ′jivi

vji
yi =

∑
j

y ′jivi

vji
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Zobecněná relaxace

Bez kompasu

Obdobně jako p̌redchoźı

Význačné body jsou již nejen landmarky, ale také pozice
robota v čase → vzdálenosti se mě̌ŕı mezi pozicemi robota a
landmarky

Lokálńı optimum
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