Development and Implementation of Functions for Mobile Robot Navigation
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ABSTRACT

This paper describes implementation of functions for mobile robot localization, which is one of the vital technologies for
autonomous navigation of a mobile robot. There are several function libraries for mobile robot navigation. Some of them have
limited applicability for practical use since they can be used only for simulation. Our research focuses on development of functions
which can be used for localization of indoor robots. The functions implement deadreckoning and motion model of mobile robots,
measurement model of range sensors, and frequently used calculations on angular directions. The functions encompass various types
of robots and sensors. Also, various types of uncertainties in robot motion and sensor measurements are implemented so that the
user can select proper ones for their use. The functions are tested and verified through simulation and experiments.
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Table

>

Algorithm DR_DD(X, _,, v, w, At)
1 ifw#0

2 x, =3, — —sin(f, | +wAt))

v .
—(sing, _,
w

v
3 yt:y£71+5(0056t,17005(6t,1+wAt))

6, =06, , +wAt

4
5t otherwise

6 x, =x,_;+wvcost, At
7 Y, =y,_,+tvsinf,_ At
8

9

0,=0, ,

return X,
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Table 2. Dead reckoning function of bicycle model
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Algorithm DR_BF(X, _,, vy, &, L, At)

1: W=

20 X, = call DR DD(X,_,, v;, w, At)
3 return X,
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Table 3. Dead reckoning function of bicycle model
using rear wheel driving velocity

Algorithm DR_BR(X,_,, v,, ¢, £, At)

ot

1: w=u, ta{r{lqﬁ

% X, = call DR_DD(X,_,, v,, w, At)

3 return X,
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Table 4. Normal distribution function

Algorithm NormalDistribution(b)

1L
return B) Z rand(b, —b)
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Table 5. Motion model function of differential drive
robot

v, w, A, A)

Algorithm MM_DD( X,

¢
I v=v+sample(oylvl+aplud)
2 w=v+ sample (aylvl+ aluwl)

3 A= sample (aglvl + aglul)

4 T, =x,_, —%(sin@k1 —sin(ﬂhl +1I)At))

5 yt:yt,l+g(0050t71—c05(9t71+ﬁ)At))
w

6 6, =6,_, +wAt+~At
9. return X,
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Algorithm MM_BF(X,_,, v;, ¢, L, At, A)

E— 512105

2: X, = call MM_DD(X, _,, vy, w, At, A)
return X,
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Table 7. Motion model function of bicycle model using
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25 29 3%

Algorithm MM_BR(X, _,, v,, ¢, {, At, A)
. tang
1: w=v,—,

2 X, = call MM.DD(X, ,, v, w, At, A)
3 return X,
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Algorithm AngleSum(6,, 0,)
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Algorithm AngleDifference(9,, 0,)
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