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𝐯𝑟𝑒𝑙 − 𝛺 ×

 rel X
rFig.1.1) Spacecraft A and B s’ orbits using



𝐯𝑟𝑒𝑙 − 𝛺 ×

Fig.1.2) Trajectory of spacecraft B relative to A



𝐯𝑟𝑒𝑙 − 𝛺 ×

.. ..

3r


 


  

R r
r R

2 ( ) ( ) 2r                r r R r R r R R R r r r

3 3 5

1 1 3

r R R
  R r ------ (2) 

------ (1)      Non-Linearization

.. ..

3 5

..

3 3 5

1 3
( )( )

3
( ) ( 0)

R R

R R R

   


  

     

 
        

 

r R R r R r

R r
R R r R r

..

3R
 

R
R

..

3 2

3
( )

R R


  

 
    

 
r r R r R ------ (5)       Linearization !!

 r R r

------ (3)

------ (4)



𝐚𝑟𝑒𝑙 = 𝐚𝐵 − 𝐚𝐴 − 𝛺
.

× (𝛺 × 𝐫𝑟𝑒𝑙) − 2𝛺 × 𝐯𝑟𝑒𝑙
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𝐚𝑟𝑒𝑙 = 𝐚𝐵 − 𝐚𝐴 − 𝛺
.

× (𝛺 × 𝐫𝑟𝑒𝑙) − 2𝛺 × 𝐯𝑟𝑒𝑙

Fig.2.1) Trajectory of B relative to A in 
the co-moving frame (e=0.1)

Fig.2.2) Trajectory of B relative to A 
in the co-moving frame (e=0)
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× (𝛺 × 𝐫𝑟𝑒𝑙) − 2𝛺 × 𝐯𝑟𝑒𝑙
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× (𝛺 × 𝐫𝑟𝑒𝑙) − 2𝛺 × 𝐯𝑟𝑒𝑙
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.

× (𝛺 × 𝐫𝑟𝑒𝑙) − 2𝛺 × 𝐯𝑟𝑒𝑙
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𝐚𝑟𝑒𝑙 = 𝐚𝐵 − 𝐚𝐴 − 𝛺
.

× (𝛺 × 𝐫𝑟𝑒𝑙) − 2𝛺 × 𝐯𝑟𝑒𝑙
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𝐚𝑟𝑒𝑙 = 𝐚𝐵 − 𝐚𝐴 − 𝛺
.

× (𝛺 × 𝐫𝑟𝑒𝑙) − 2𝛺 × 𝐯𝑟𝑒𝑙

Fig.4.1) Rendezvous trajectory of the 
chase vehicle relative to the target Fig.4.2)  Motion of the chaser 

relative to the target




