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e
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c
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c
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c
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c
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b
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b
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c
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c
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c
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d
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c
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c
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.
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.
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e
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d
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v
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c
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b
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i
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b
o
ra

z
io

n
e
:

g
li

a
lg

o
ritm

i
d
i

v
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c
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c
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c
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c
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l’in
te

ro
siste

m
a

d
i
c
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c
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ra
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c
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p
e
rc

o
rsi

a
u
to

stra
d
a
li:

•
stra

d
a

p
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c
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p
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c
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c
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c
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p
ia

n
o

(3
d
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c
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c
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⇒
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b
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2
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e
l
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⇒
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o
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d
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c
o
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n
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o
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d
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⇓
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(
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c
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d
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b
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”
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⇓
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o
d
e
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c
c
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d
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b
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n
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•
p
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c
o
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a
n
g
o
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d
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d
e
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a
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(←

→
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a
te
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o
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i);

•
p
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c
o
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n
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(←
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c
u
rv

e
a

la
rg

o
ra

g
g
io

);

•
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c
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⇒
Il
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o
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c
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ra
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e
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o
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n
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p
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o
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d
a
li.

E
q
u
a
z
io

n
i
d
i
s
ta

to
(p

a
ra

m
e
triz

z
a
te

in
v
x ):


v̇
yψ̈


=



−
a
1

m
v v

x

−
m

v v
2x
+

a
2

m
v v

x

a
3

I
ψ
v
x

−
a
4

I
ψ
v
x

 
v
yψ̇


+


b
1

b
2


δ
v

(1
)

a
1

=
c
f
+

c
r

a
2

=
a
3

=
c
r lr −

c
f
lf

a
4

=
l 2f

c
f
+
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c
r

b
1

=
c
f
/
m

v

b
2

=
c
f
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/
I
ψ
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S
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a

d
i
v
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n
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F
o
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e
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v
a
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d
i
d
u
e

p
a
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m
e
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c
a
ra

tte
riz

z
a
n
ti

l’a
p
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ssim
a
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z
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n
e
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e
a

d
e
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m
e
z
z
e
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d
e
lla

c
o
rsia

(m
e
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y
=

ta
n
(m

)x
+

q
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y

x
q

m

C
enterline of the lane

Linear approxim
ation of  the centerline of the lane supplied

by the vision system
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S
o
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le
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te

s
s
e

ip
o
te

s
i

a
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b
a
se

d
e
l

m
o
d
e
llo

m
o
n
o
tra

c
c
ia

si

p
o
sso

n
o

d
e
d
u
rre

le
se

g
u
e
n
ti
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la

z
io

n
i

tra
le

m
isu

re
fo

rn
ite

d
a
l

siste
m

a
d
i
v
isio

n
e

e
la

d
in

a
m

ic
a

d
e
l
v
e
ic

o
lo

:

q̇(t)
=

v
x (t)m

(t)−
v
y (t)−

v
x (t)K

L
(t)L

(3
)

ṁ
(t)

=
v
x (t)K

L
(t)−

ψ̇
(t)

(4
)

d
o
v
e

K
L

è
la

c
u
rv

a
tu

ra
d
e
lla

stra
d
a

(in
v
e
rso

d
e
l
ra

g
g
io

d
i
c
u
rv

a
-
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ra

)
L

m
e
tri

a
v
a
n
ti

il
v
e
ic

o
lo

.
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E
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a
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n
i
d
i
s
ta

to
d
e
l
v
e
ic
o
lo

d
o
ta

to
d
i

s
e
n
s
o
re



v̇
yψ̈q̇ṁ


=



−
a
1

m
v v

x

−
m

v v
2x
+

a
2

m
v v

x
0

0

a
3

I
ψ
v
x

−
a
4

I
ψ
v
x

0
0

−
1

0
0

v
x

0
−
1

0
0

 

v
yψ̇qm


+

+



b
1

b
200


δ
v
+



00−
L

v
x

v
x


K

L
(5

)
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In
c
e
rte

z
z
a

•
D

in
a
m

ic
h
e

n
o
n

m
o
d
e
lla

te
:

a
n
a
lisi

p
re

c
e
d
e
n
te

⇒
tra

sc
u
ra

-

b
ili,

p
o
c
o

e
c
c
ita

te
.

•
T
e
m

p
o

-
v
a
ria

n
z
a
:

a
n
a
lisi

p
re

c
e
d
e
n
te

⇒
si

a
ssu

m
e

v
x

c
o
m

e

p
a
ra

m
e
tro

in
c
e
rto

v
a
ria

b
ile

in
[6

0
,
1
3
0
]
k
m

/
h
.

•
In

c
e
rte

z
z
a

n
e
i
p
a
ra

m
e
tri:

m
,

I
ψ
,

c
f

e
c
r .
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In
c
e
rte

z
z
a

p
a
ra

m
e
tric

a

•
m

v
a
ria

in
[1

2
2
6
,
1
6
2
6
]

k
g
;

•
I
ψ
∈

[1
9
0
0
,2

5
2
0
]
k
g
m

2
;

•
c
f ∈

[5
1
0
0
0
,6

9
0
0
0
]
N
/
ra

d
;

•
c
r ∈

[8
1
6
0
0
,1

1
0
4
0
0
]
N
/
ra

d
;

•
v
x ∈

[6
0
/3

.6
,1

3
0
/3

.6
]
m

/
s;
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c
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ra
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L
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c
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a
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ra

m
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a
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ò
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o
tta

(c
o
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u
n

p
ò

d
i
c
o
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-
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rv

a
tiv
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)

in
u
n

b
lo

c
c
o

∆
m

d
i

in
c
e
rte

z
z
a

n
o
n

stru
ttu

ra
ta

in

fo
rm

a
m

o
ltip

lic
a
tiv

a
e
se

g
u
e
n
d
o

u
n

g
rid

d
in

g
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g
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rv
a
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d
i
in
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c
e
rte

z
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