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ṅM 2 π R0

ik
)

P (s) =
1

s (T s + 1)

T = 0.6s



R0

r
ηk

ik
fR

m
g
cw

A
ρ
λ

K(s)

K(s)
Lower Controller

Throttle

K(s)
Lower Controller

Brake

Caroline
Dynamics

K(s)
Upper Controller

Throttle

K(s)
Upper Controller

Brake

vdesired

adesired

adesired

a v



1000
2000

3000
4000

5000
6000

7000

0

20

40

60

80

100
0

50

100

150

200

250

Engine Speed in RPM

Engine Map

Throttle in percent

E
ng

in
e 

T
or

qu
e 

in
 N

m

0 2 4 6 8
0

2

4

6

8

10

12
Example 1

Time t in sec

S
pe

ed
 v

 in
 m

/s

Actual Speed
Desired speed

0 1 2 3 4 5
0

2

4

6

8

10

12
Example 2

Time t in sec

S
pe

ed
 v

 in
 m

/s

Actual Speed
Desired speed



•
•
•
•
•

SP

xHF

yVF

VAl

HAl

l

)(mvFzent

v

xVF

yHF

V

˙ (t) = A (t) + B (t) + E (t), (0) = 0

ζdesired

κ v

ζdesired = κ · v

ψrel

ψ ζdesired

ψrel = ψ − ζdesired



ψ̇rel

ψ̇rel = ψ̇ − κ v
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