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Introdution Planning through Expliit Model Cheking Case Study Experimental Results ConlusionsSystem Dynamis - real data from [Roky7 1997℄,[Path�nder 1996℄The rover requires energystandby Joule/seond energy to power theCPU;The rover dynamis is given by the following:
∂v
∂t = a(t) − µ · g
∂d
∂t = v(t) (1)where:a(t) is the aeleration given by the rover engine at time t
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∂v
∂t = a(t) − µ · g
∂d
∂t = v(t) (1)where:

µ is the kineti frition oe�ient of the rover wheels.
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∂v
∂t = a(t) − µ · g
∂d
∂t = v(t) (1)the energy required to move the wheels with speed v andaeleration v̇ is given by [Tate&Boyd 2000℄:f (v , v̇) =

(12 · ρ · v2 · Cd · fa + m · g ·

(Crr +
v̇g ))
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(energystandby+energyooling )2tmax−i when the rover is in a ooling phase;
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(energystandby+f (vi ,v̇i ))2tmax−i when the rover is moving.
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t = 0 the rover battery starts with 18, 000C of harge andwith v = 0, v̇ = 0Della Penna, Intrigila, Magazzeni, Merorio Planning for Autonomous Planetary VehilesThe Sixth International Conferene on Autonomi and Autonomous Systems - ICAS 2010
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t = 5 during �rst 5 seonds the rover onsumes a lot ofenergy to inrease its speedDella Penna, Intrigila, Magazzeni, Merorio Planning for Autonomous Planetary VehilesThe Sixth International Conferene on Autonomi and Autonomous Systems - ICAS 2010
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5 < t ≤ 22 the rover redues its speed to avoid an �engine blown�failureDella Penna, Intrigila, Magazzeni, Merorio Planning for Autonomous Planetary VehilesThe Sixth International Conferene on Autonomi and Autonomous Systems - ICAS 2010
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22 < t ≤ 25 the rover inreases its speed againDella Penna, Intrigila, Magazzeni, Merorio Planning for Autonomous Planetary VehilesThe Sixth International Conferene on Autonomi and Autonomous Systems - ICAS 2010



Introdution Planning through Expliit Model Cheking Case Study Experimental Results ConlusionsOptimal Plan Evolution
 17920

 17930

 17940

 17950

 17960

 17970

 17980

 17990

 18000
S

ta
te

 o
f b

at
te

ry
 [C

ou
lo

m
b]

cooling

 0

 2

 4

 6

 8

 10

 0  5  10  15  20  25  30  35  40

-4

-2

 0

 2

 4

S
pe

ed
 [c

m
/s

]

A
cc

el
er

at
io

n 
[c

m
/s

2 ]

time [s]

cooling

Legend
Speed [cm/s]

Acceleration [cm/s2]
State of Battery [C]

25 < t ≤ 29 the rover brakes and stops to perform a ooling taskDella Penna, Intrigila, Magazzeni, Merorio Planning for Autonomous Planetary VehilesThe Sixth International Conferene on Autonomi and Autonomous Systems - ICAS 2010
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29 < t ≤ 35 the rover performs a ooling taskDella Penna, Intrigila, Magazzeni, Merorio Planning for Autonomous Planetary VehilesThe Sixth International Conferene on Autonomi and Autonomous Systems - ICAS 2010
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35 < t ≤ 43 the rover overs the remaining distane to the goal.Della Penna, Intrigila, Magazzeni, Merorio Planning for Autonomous Planetary VehilesThe Sixth International Conferene on Autonomi and Autonomous Systems - ICAS 2010
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