CSE-571
Robotics

Probabilistic Motion Models

Probabilistic Kinematics

e Robot moves from <f,;7,§> to <;?,y‘,§'>.
e Odometry information u =(5,,,,8,,,2: G uns ) -

Sy = N(F=T)* +(7-7)*
5rotl
5,,=0'-0-6

7o rotl

= atan2(y'—y,x'-X)— 60
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Noise Model for Motion

® The measured motion is given by the

true motion corrupted with noise.

A
=0 ,+&
rotl rotl 1 16,001+ 16ans|
o, =0, +&
trans trans 3|0 yans |+ 04 16,011 0,012 |
8,p=0
= +&
rot2 rot2 &1 [8y12 1+ 03 |G yans|
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Sample Odometry Motion Model

1. Algorithm sample_motion_model(u, x):
U= (801260125 Gy )X = (X, 9,60)

rot1? “rot2> “trans

1. Sroll =0,,, +sample(, | 8, |+, O,y)

2. Oy = Oy + 58Py 8,y + @y (18,01 1418, )
3 ArolZ =0,,, +sample(e, |6, |+, 3,,,,,)

4. x'=x+ 3,,m cos(0 + 5,0,1 )

5. YV'=y+0,,,s0+6,,)

6. 0'=0+6,,+5,,

7. Return (x',)",6")
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Examples (odometry based)
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Examples (velocity based)
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Motion Model with Map

P(x|u,x") P(x|u,x';m)= P(x|m) P(x|u,x")

® When does this approximation fail?
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Sample-based Motion

10 meters
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