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Consider a pose estimation problem based on rangefinder readings.
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h(X,y,') eM

where:
@ x = (x,y,0) is the robot's pose to be estimated
e y; = (pi, Bi), given by a distance p; and bearing 5;

@ M is the known map.
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h(X,y,') eM

where:
@ x = (x,y,0) is the robot's pose to be estimated
e y; = (pi, Bi), given by a distance p; and bearing 5;

@ M is the known map.

h(x,y;) = hi(x)
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hi(x) = [

X + pj - cos(fBi + 6)
y + pi - sin(Bi + 0)
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x + pi - cos(B; + 0) ]

hi(x) = [ y + pi - sin(Bi + 0)
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Map Representation - Static Localization

Mfree

M = M U M
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Map Representation - Segment Constraints

bjo—ajo, ajo—m
9] :det(bj—aj,aj—m): 7,0 7040 0 =0,
bJ71 - aj717 aJ71 —m

o : min(aj, bj) < m < max(aj, b;)

where:
@ (aj, bj) are the extremities of a segment §;
e m=(mg,mp) € M.
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Map Representation

[mk] C Myree, ’T(mk) = true
[mi] C M, Otherwise
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Map Representation

[ml] C Mfree,
[mz] C M,

M = M U M
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Map Representation

[ml] C Ilereea
[m2] C M,

M = M U M
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Polygon-Based Localization

X; = hY(M) = {x e R®: hj(x) € M}

where:

@ X; is a set of possible robot’s poses
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Polygon-Based Localization
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Figure: Static localization performed in the simulated scenarios, without
(a) and with (b) unknown obstacles. The pavings were computed with
€p = 10° for the # space and € = 50cm for coordinates x and y.
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Experiments - Real Scenario

(b)

Figure: Static localization performed in the real scenarios, without (a)
and with (b) unknown obstacles. The pavings were computed with
€p = 10° for the # space and € = 5¢cm for coordinates x and .
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{ xip1 = F (xk )
Yk = g(xx)
where:

@ x € R" is the state vector

@ u € R™is the input vector

@ y € RP are the measurements

o f:R"x R™— R" is the evolution function

@ g :R" — RP is the observation function
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Dynamic Localization

{ xip1 = F (xk )
Yk = g(xx)
where:

@ x € R" is the state vector

@ u € R™is the input vector

@ y € RP are the measurements

o f:R"x R™— R" is the evolution function

@ g :R" — RP is the observation function

x = (x,y,0) and u = (v,w)
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Constraints Network

X + dt - v, cos O

Xk+1 = fcl (Xk,Uk)Z Yk + dt - v sin 6 )
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X1 = F oy (X, Upektr)
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Constraints Network

Xk+1 = Fe, (Xk, Ukektr) =

“ vj cos (dt : Zji-:k Wj)
k+1 j
e | +dt-ASE visin (dt : Z}:k Wj)
Ok
Wi
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“ vj cos (dt : Z}:k Wj)
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Y | +dt-A>TT vj sin (dt : E}:k Wj)
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Xk+1 = Fe, (Xk, Ukektr) =
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Constraints Network - Global Movement Model

cosf, —sinf, 0

A= sinf, cosf, O
0 0 1
Xkl = '
X cosf, —sinf, 0 vj COs (dt Z}:k wj)
Yk | +dt-| sinf cosfp 0 |- Zf‘ik’ v; sin (dt Zi‘—k w-)
j= ]
0k 0 0 1

wj
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Experiments - Simulated Scenario

Figure: Static localization performed in the simulated scenario. (a)
Segment approach and (b) Polygon-based approach. The pavings were
computed with €9 = 10° for the 6 space and € = 50cm for coordinates x

and .
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Experiments - Real Scenario

() (b)

Figure: Static localization performed in a real scenario. (a) Segment
approach and (b) Polygon-based approach. The pavings were computed
with eg = 10° for the 0 space and ¢ = 50cm for coordinates x and y.
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