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Fig. 11 Robot's velo
ity pro�le estimation during the entire a
quisition based on Dopplere�e
t analysis. In red, ground truth velo
ity is obtained with �ltered odometer data. In bluethe estimates given by the method with the asso
iated 1 σ un
ertainty in green.standard deviation σǫV = 0.76m/s and a mean ǭV = 0.27m/s. An error during the
lassi
al odometer re
ording o

urred at the end of the traje
tory, whi
h explainsthe 0 values on the red data while Doppler is still estimating the velo
ity.8.2 Dete
tion and tra
king of moving obje
tsDi�erent experiments have been 
ondu
ted with a GPS referen
ed vehi
le in 
om-plex and noisy environment resulting in several false dete
tions. During this exper-iment, the vehi
le equipped with the radar is stati
. Ea
h potential mobile obje
tis tra
ked and updated based on Doppler observations. The evolution of the exis-ten
e probability of ea
h dete
tion and their respe
tive traje
tories are presentedin Fig. 12 and 13. Among the false dete
tions, we 
an observe that their proba-bilities de
rease qui
kly and then their tra
ks are deleted. Real mobile obje
ts aretra
ked for a longer time and their probability in
reases at ea
h new dete
tion.We 
an see two moving obje
ts in the data: one at time t = 25 to 50 representedin red, the other one at time t = 58 to 78 in blue. Respe
tive traje
tories arerepresented in Fig. 13. Ea
h tra
k is plotted with the same 
olor used in Fig. 12.The traje
tories of the two real moving obje
ts are the two verti
al straight lines.The a

ura
y of these tra
ks, both on position and velo
ity, has been pro
essedbased on D-GPS and proprio
eptive sensor ground truth. The longest tra
k (inred in Fig 12) is analyzed in Fig. 14. The tra
king error of the moving obje
t hasa mean of 4 m in position and a mean error of 0.3 m/s in velo
ity.Traje
tories presented in Fig. 13 represent all the laun
hed tra
ks. Two ofthem are due to real moving obje
ts, while the remaining tra
ks are due to noises.Nevertheless, even if noise is important, their probability of existen
e is alwaysde
reasing and after 5 a
quisitions (indeed 5 se
onds) the majority of them aredeleted as 
onsidered disturban
es, while the remaining are 
on�rmed as real mo-bile obje
ts.Tra
king of multiple obje
ts has been done in di�erent formations (
f. Fig. 15):with vehi
les in a 
onvoy and also with vehi
les 
rossing one another near theradar sensor. A total of four vehi
les moved in the surroundings of the IMPALAsensor at various speeds. In the presented experiment, a 
onvoy of three vehi
lesstarted from time 20 s to 30 s (
f. Fig. 16(a), (
) & (e)) and 
rossed a vehi
le
oming from the opposite dire
tion at time 55 s (
f. Fig. 17 (a)). Then the threevehi
les returned from time 110 s to 140 s (Fig. 17 (
), (e) & (g)). Traje
toriesand probabilities of moving obje
ts from the �rst part of the experiment are given


