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Three-Dimensional Position, Velocity, Acceleration Solutions 
 
 
Position 
 
given { }ir  and { }ip  
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Velocity 
 
given { }ir  and { }ip  
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Partial derivatives 
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Acceleration 
 
given { }ir  and { }ip  
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Kinematically driven motion 
 
1.0  Initialize 
 1.1  constants 
 
 1.2  global locations of fixed points { }P

1r  
 
 1.3  local blueprint locations { } P

i 's  
 
 
2.0  Initial estimates 
 2.1  global locations of origins { }ir  
 
 2.2  Euler parameters { }ip  
 

 2.3  assemble into{ }
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3.0  Explicit time loop 
 
 
4.0  Position solution 
 4.1  rip new values for { }ir  and { }ip  from { }kq  
 
 4.2  form attitude information  [ ] [ ] { } { } { }iiiii ĥĝf̂GA  
 
 4.3  compute global locations for all points { }P

ir  
 
 4.4  extract   for fixed revolute rotation drvier from  i jA A     
 
 4.5  evaluate constraints { } { } { }DRIVEREULERKINEMATIC ΦΦΦ  
 

 4.6  assemble all position constraints{ }
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{ }
{ } 
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 4.7  evaluate partial derivatives 
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[ ] [ ] [ ]

DRIVERpiEULERpiKINEMATICpi

DRIVERriEULERriKINEMATICri

ΦΦΦ

ΦΦΦ
 

 
 4.8  assemble Jacobian 
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 4.9  Newton-Raphson update { } { } [ ] { }ΦΦ−= −

+
1

qk1k qq  
 
 4.10  check convergence - repeat 4.1 through 4.9 if needed 
 
 
5.0  Euler parameter velocity solution 
 5.1  evaluate            tKINEMATIC EULER DRIVER DRIVER

0 0        
 

 5.2  assemble { }
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 5.3  compute { } [ ] { }νΦ= −1
qq      for     { }
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 5.4  determine { } [ ]{ }iii pG2 =′ω   and form  [ ] '~

iω  
 
 
6.0  Euler parameter acceleration solution 
 6.1  evaluate { } { } { }DRIVEREULERKINEMATIC γγγ  
 

 6.2  assemble { }
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 6.3  compute { } [ ] { }γΦ= −1
qq      for     { }
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 6.4  determine     i i i2 G p
  
   and form  i '  
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7.0  ALTERNATE - Local angular velocity solution 
 7.1  use same { } { } { }DRIVERKINEMATIC 0 ν=ν  
 

 7.2  assemble { } { }
{ } 
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 7.3  use same  
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 7.5  compute 'π  derivatives 
[ ] [ ] [ ]
[ ] [ ] [ ]TiDRIVERpi2

1
DRIVERi'

T
iKINEMATICpi2

1
KINEMATICi'

G

G

Φ=Φ

Φ=Φ

π

π
 

 

 7.6  assemble [ ] [ ] [ ]
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 7.7  use [ ] [ ][ ] { }
{ } { }ν=
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 7.8  compute 
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8.0  ALTERNATE - Local angular acceleration solution 
 8.1  use same { } { }DRIVERKINEMATIC γγ  
 

 8.2  assemble { } { }
{ } 
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 8.3  use { } [ ] [ ][ ] { }
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 8.4  compute 
{ }
{ } [ ] [ ][ ] { }γΦΦ=








ω

−
π

1
'r'

r




 


