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Abstract:
satellite  using  a  digital   signal  processor.  The  main  motivation  of   this   study   is   the  attitude  control   system  of   the  

the  aim  of   testing  the  adequacy  of   the  adopted  control.  The  next  steps  had  included  an  analysis  of  discretization  

modulator.  The  validation  tests  used  a  scheme  of  co-­simulation,  where  the  model  of   the  satellite  was  simulated  in  

and  required  time  to  achieve  a  given  mission  accuracy  are  determined,  and  results  are  provided  as   illustration.

Keywords:
Pulse  Frequency  Modulation.

INTRODUCTION  

___________________



THE  MMP  SATELLITE

et  al

Attitude  model:  kinematics  and  dynamics

x
0  
,  y

0  
,   z

0

et  al.



z
0    

y
0    

x
0    

x  ,y  ,z

R

c c s c s

c s s s c c c s s s s c

s s c s c s c c s s c c

x
X

} i } i i

z } z i } z } z i } z i

z } z i } z } z i } z i

-

- + +

+ - +

=

R

T

S
S
SS

V

X

W
W
WW

( ) ( ) ( )R t S t R t~=o
^ h

, , , , esin sin sin cos cos cosz i } z i } to
, , ,1,1 e 1z i }

, ,}i }z izo o o^ h

and} io o

et   al

1ib
b

0

z

i

}

}

z

~ ~= +

-

-

o

o

o

R

T

S
S
SS

R

T

S
S
SS

V

X

W
W
WW

V

X

W
W
WW

                                                          
                                                                                                                                                                                                (3)

dt
dh

hext
b

ib
b

bx ~ #= +8 B

( )Jib
b

ib
b

d
b

p
b

x x~ = ++o                                                                       

J d
bx

p
bx   

x y z

ib
b~

3

J J

J J

0

g
b

z y

x z0
2

x ~

z

i=

-

-

^

^

h

h

R

T

S
S
SS

V

X

W
W
WW

    

et  al

x Ax Bu

y Cx Du

= +

= +

o

CONTINUOUS-­TIME  LQG  CONTROL
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Gas  jets  actuation
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Simulations  results  for  continuous-­time  LQG  controller

DIGITAL  LQG  CONTROLLER

Selection  of  the  sampling  time  
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System  discretization
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Design  of  the  digital  controller

Results  of  digital  LQG  control  simulations

VALIDATION  TESTS

Co-­simulation  scheme



  

Tests  results  for  attitude  stabilization
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Tests  results  for  attitude  maneuver  tracking

CONCLUSIONS
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