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PERCEPTION —— /] static Objects

Vehicle Motion U
Measurements

\ O Moving Objects

Static environments Dynamic environments
& . g ()
P(X,M [Z,U) {z:z<s>+z<d> P(X,M,0]|Z,U)
P(X,M |Z®,U) <[P(X,I\/I 129,U)
P(O|Z'Y)










3#

i

l o

[———

=

Environment representability

Environment representability

- \J

Model Size

-

?

:
\ WOM ;\\

[ @ #

7

3]

1 5 ,.;‘; :j

Envi

ronment representablllty +

Model Size +

-

BN

10

6% 1620 #
<, =>




- 3

Incremental mapping [Elfes’89,Thrun’00]
09O(C, =¢|%,,2,) =10gO(C,., =C| Xy 1, Z.,)
+10gO(C, =c[x,z)- logO(C, =c)
N 5 p \ j

inverse sensor model a priori map

where O(a | b) = odds(a|b) = P(a|b) / (1 — P(a|b))
Maximum Likelihood Localization  [Vu'07]

P(C, =c|xy,2,)
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Example of Maximum Likelihood Localization [Vu'07]

7, = argmax{ P(z|xz, Ht_l) P(x¢|ue, Te1)}

Iy

M, = M,y U {{(%, z)}

Mt_]_

P()=0.92

P()=0.17
A
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Incremental mapping [Elfes’89,Thrun’00] P(C, =c|Xy,,Z,)
0gO(C, =¢| %y, 2,) =10gO(C, , = €| X1, Z.,)

+10gO(C, =c[x,z)- logO(C, =c)

N - g \ )

inverse sensor model a priori map

where O(a | b) = odds(a|b) = P(a|b) / (1 — P(a|b))
Maximum likelihood Localization  [Vu’'07]
{ T = argmax{ P(z¢ |z, Mi_1) P(z¢|ue, 1) }

Iy

ﬂ}; = _"‘E{t—l U J[ {:Et ) EI} }

occupied free

Moving object Detection
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Grid-based Moving Object Extraction
with Laserscanner

Trung-Dung Vu, Olivier Aycard
LIG & INRIA Rhoéne Alpes, France

Contact: Olivier. Aycard@inrialpes.fr
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n- argmind(z’,w) where{wl,...,wk} arethek gaussiammean vectsof thecellc,
# % # % |
m, = m, +em)(m, - z)
S, = S, +emlim, - 2 (m, - 2)- 8, |
( Zis a learning rate used to control the update
It is function of the occupancy of the cell
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Tracking of Moving Objects: example

Gating

Association refinement
- nearest neighbour
- probabilistic techniques : JPDA, MHT

- etc

Predicted state

of known objects

Object refinement
- Confirmation

- Destruction

- Creation

New observations
Detected moving objects need to be tracked: filtering

techniques (KF, PF)

Difficulties:

- highly dynamic environments;

- number of objects is unknown;

- objects could enter/leave the observation space or be occluded,;

I/ + % 2
@ 0( &&
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Moving object hypothesis generated over
a sliding window of time
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