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Background 
Laser ranging interferometry 
is the new frontier for space 
research and inter-satellite 
links as it guarantees better 
performances than the actual 
microwave interferometry. For 
such a reason, a future 
planned mission as GRACE 
Follow-On implements this 
technology in order to 
achieve its scientific metrolo-
gy target. GRACE Follow-On 
is a mission designed to map 
the Earth‘s gravity field. The 
GRACE Follow-On constella-

tion is made of two satellites circling the Earth on co-planar polar orbits. The leading satellite is 
separated from the trailing one by a distance of approximately 200 km. The gravity is recovered 
measuring minuscule distance changes between the two satellites as they orbit around the Earth. 

The former GRACE mission achieved its range measurement trough a microwave ranging in-
strument (MWI). The GRACE Follow-On mission, besides the MWI, is going to mount a laser 
ranging interferometer (LRI) as a technology demonstrator. The LRI improves the range meas-
urements of a factor of 20 with respect to the MWI range measurements, reducing the range 
resolution from 1µm to 50nm. Nevertheless, the LRI, not being the primary instrument, requires 
some compromise in its architecture. For example, to properly guide the laser beam around the 
MWI a triple mirror assembly is employed. The precise pointing capability, instead, is achieved 
through a fine pointing mirror. 

The fine pointing mirror has to guarantee a stable pointing once the laser link is established. The 
fine pointing mirror’s on board software, therefore, has to implement a controller that allows meet-
ing the mission requirement in terms of short and long term pointing stability. 

The main goal of this thesis work is to design a controller for the fine pointing mirror. This control-
ler is then going to be integrated within an existing fine pointing mirror test bed in order to test the 
pointing stability of the mirror. 
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Activity Description 
The heart of this master thesis is to properly design a controller for the fine pointing mirror and to 
interface it with the real instrument. An existing fine pointing mirror testbed is already available. 
This is going to be the starting point of this work.  

The candidate accepting this work has to deal with the following tasks: 

1. Establish a dynamic model representing the fine pointing mirror 

2. Perform a classical controller design  

3. Verify the controller design on the dynamical model developed in point 1 

4. Verify the controller design in an existing testbed  

5. According to the test results, review of the controller design 

6. Write documentation (in English) 

 

Pre-Requisites 

1. Good English knowledge 

2. Knowledge in using software as MATLAB/Simulink 

3. Capability in handling hardware components 

4. Capability in interfacing software with hardware 
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