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Modelovanie prostredia

* Uloha modelu prostredia
" Sposob konstrukcie modelu

" Vlastnosti modelu
* kompaktnost
* adaptacia na ulohu a typ prostredia
* kompatibilita s neurcitostou
" update a management

* Vlastnosti mapy vs vlastnosti robota
" Typy prostredi

" Interiér vs exteriéer
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OG (Occupancy Grid)

= zavedené v 1980

" aproximacia rastrom

" pravdepodobnost
obsadenia pola

'quody

" Jlednoduchy update
" ¢as pristupu
" hezname oblasti

" nevyhody
" chyba, pamat
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OG — princip

= /’  mriezka:m=m,, ..., m,
71| =pozorovania: y(1:k) = y(1), ..., y(k)
Cswal/ || | " pozicie: x(1:k) = x(1), ..., x(k)
_37 YW ||« mapa: p(mix(1:k),y(1:k))
x(D7, 1 | " nezavislost policok
0. i | p(m|x(1:k),y(1:k)) =

pm | x(Lydp= ;
| Lot x(0.y09) p@m) 1-pm| x(lik-Dy(k-1)
p(m; | x(k).y(9)  1-p(m) p(m, | x(1:k-1)y(L:k-1)
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OG - algoritmus

Vstup: sekvencia merani a pozicii, p(m)
Vystup: p(m | x(1:k), y(1:k) )

Algoritmus
1: pm < p(m)
2. fori€<1azk

=
3. o P(m | X(DaY(i)) p(m) iE% Ppm
. pm < 1+
p(m | x(i),y(i)) 1-p(m) pm

4: end for
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OG — LIDAR ako senzor
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" Light Detection and Ranging
" |UC je Uzky

" = opticka os
* p(m|x(K).y(K))

* dosiahnuty max. rozsah Porior
\7} * policko nie je pokryté ,

/

VStupom senzora

/

"+ prekazka niekde na policky,

/,4
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* prekazka za polickom

volne
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OG — SONAR ako senzor

" |UC je kuzelom

« p(mIx(k),y(k))

; _ Probability o
£ ot _. eed = yplyv klesa so
S — vzdialenostou
¢ "on” *zaSumenie informacie

O " presnost klesa s uhlovou
vzdialenostou

Certainty . r__.--:' )
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OG — SONAR ako senzor (2)

Crcupancy proba by D(mllx(k)iy(k))
" po Castiach linearny

* prechody medzi oblastami
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Occupancy probability
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Ciarové mapy

%"
ﬁf N * model
&L \_‘?x * vyhody modelu
\\ /‘/ " pamat a skalovanie
\ & = VStup
* 2D range image
" problemy:

" pocet priamok
" prislusnost’
bodov k priamkam

* SpOsob extrakcie
priamok
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" aproximacia priamkou
" linearna regresia
y=a+ bx



Split-and-merge

Split
Split

Split

Merge
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Topologicke mapy

;I
.

" reprezentacia grafom
| " uzly a hrany

| = Metddy
Q@ * Generalizovany
I Voronoi graf

u .

B * growing neural gas
" Pouzitie

* pldnovanie cesty

Katedra kybernetiky a umelej inteligencie FEI, TU v Kosiciach — e



Mapy orientacnych bodov

" rozpoznatelneé
orientacné body

* umelo vlozené
* rozoznatelné
" model

» "% g * dvojrozmerna
Gaussova distribucia
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Vyzvy

" dynamické objekty
" rozliSovanie od statickych
" vytvaranie mapy

" velké prazdne priestory
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