
A composite optimization method for separation 
parameters of large-eccentricity pico-satellites 

Key words: Pico-satellite; Satellite--rocket separation mechanism; 
Separation parameters; Parameters optimization 

Lai TENG, Zhong-he JIN, 2018. A composite optimization method for separation 
parameters of large-eccentricity pico-satellites. Frontiers of Information Technology 
& Electronic Engineering,19(05):685-698. https://doi.org/10.1631/FITEE.1700416 

Corresponding author: Lai Teng 
E-mail: tenglai@zju.edu.cn  
      ORCID: http://orcid.org/0000-0003-0329-5302 

Front In
form

 Technol E
lectro

n Eng



Motivations 
1. With the ever-increasing importance of highly accurate 
separation between the satellite and rocket, it is crucial to 
study the effects of separation performance on the 
separation system. 

2. The existing optimization methods are too complex and 
they are not general applicability and not easy to operate in 
practical applications.  

3, It is essential to develop an effective method for 
improving the separation accuracy of ZDPS satellites. 
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Main ideas 

1. This paper presents a composite optimization 
method by combining external moments with 
angular velocities.  

2. This optimization method can achieve less 
change in the separation mechanism.  

3. The result is verified by offset gravity test system. Front In
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Methods 

1. The influence of different spring positions on the angular 
velocity and external moments is designed by uniform 
design. 

2. Combining the angular velocity with the external moments, 
the positions of the separation springs are optimized, and 
the regression models between the optimized parameters 
and multiple targets are established. 

3. The accuracy of the regression models are verified by 
simulation analysis, and the optimization results are 
verified by ground test. 
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Major results 
1. The simulation results show that the separation 
angular velocities have been greatly improved after 
optimizing the installation position of the separation 
springs. 
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Major results (Cont’d) 
2. The results of offsetting gravity separation experiments 
show that the angular velocities of separation have been 
greatly improved. 
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Conclusions 
1. A composite optimization method that combines the 
angular velocities with external moments for the separation 
parameters of large-eccentricity pico-satellites was 
proposed.  

2. This optimization method was proved by a ground test in 
which gravity was offset. 

3. The separation accuracy of a satellite was greatly 
enhanced through this optimization method, and it could 
avoid the over-large separation angular velocities that were 
beyond the control scope of satellite attitude. 
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