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1 1 2 1 1 2 1

2 3 2 4 3 2 4 3

( ) ( )

( ) ( )

r r rm z k z z d z z m g C

C C k z z d z z

= − − − − − − −

− − − − − −

�� � �

� �

<@=

2 2 1 1 2 1 1 2

2 2 2

( ) ( )

( ) ( )o b o b

m z k z z d z z

m g k z r d z r

= − + − −

− − − − −

�� � �

��

<�=

3 3 2 4 3 2 4 3

3 3 3

( ) ( )

( ) ( )o a o a

m z k z z d z z

m g k z r d z r

= − + − −

− − − − −

�� � �

��

<C=

1 2

1 1

2 2

1 1 3 2

1

3

cos( ) sin( )

cos( )

sin( ) sin( )

r C C

C T

C T mg mg r

J r C r C

r F

r F r m g

ϕ = α − ϕ ⋅ − α − ϕ ⋅ −

− α − ϕ ⋅ +

+ α − ϕ ⋅ + α − ϕ ⋅

��

<�=

'$���K

1 1 1 2 1 1 2( ) ( )TF k z z d z z= − − − −� � <�=

2 2 4 3 2 4 3( ) ( )TF k z z d z z= − − − −� � <B=

1 1,0 1 1

,0 1 1

sin( )

( ) sin( )

r

r r r

z z r

z z r

= − α −

− − + α + ϕ
<?=

4 4,0 3 2

,0 3 2

sin( )

( ) sin( )

r

r r r

z z r

z z r

= − α −

− − + α + ϕ
<J=

Element name Features 

RCM3000 core module 
Core module with Rabbit processor, 
3.3V Supply, 512kB Flash, Ethernet, 
I/O, Low Power, Timers… 

ADS8345 16 bits, 8 channels, SPI…  

DAC7513N 8 bits, 1 channel, SPI... 

Atmel DataFlash 8MB Flash memory 

Power Circuit 12V input, 5V,3.3V output  

LCD Display Low power 

Keyboard 4 buttons for communication 

Lord W-Box™ 
12V supply, 0-5V control, 0-2 A 
output 

MEMSIC 
accelerometers 

2 orthogonal outputs, ± 2g range 
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1 ( )MR of c y k x x= + −� <H=

1 ( ) ( )n n
z x y z z x y z A x y

−= −γ − −β − + −� � � � � �� <@�=

[ ]0 0
1 0

1
( )y z c x k x y

c c
= α + + −

+
� � <@@=

( ) a bu uα = α + α <@�=

1 1 1( ) a bc u c c u= + <@C=

0 0 0( ) a bc u c c u= + <@�=

( )u u v= −η −� <@�=
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