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The Client 
TNO is the Netherlands Organization for 
Applied Scientific Research. TNO’s Science 
and Industry division builds Sun sensors for 
space missions. 

The project  
A Quadrant Sun Sensor (QSS) measures the 
direction of the Sun with respect to a satellite 
by comparing the amount of light falling on 
four separate detectors arranged in a square. 
For a satellite in Earth orbit, the reflected 
“albedo” light from the Earth can also enter 
the sensor, distorting the measurement and 
possibly causing false detection of the Sun in 
the field of view. 

Tessella supported TNO’s tenders for two 
major missions by providing a careful 
analysis of the response of the sensors to 
albedo light. 

 

Tessella’s contribution  
Tessella constructed an analysis framework 
which calculates the amount of reflected light 
falling on each detector by integrating up 
contributions from each patch of the Earth in 
the sensor’s field of view. The model takes 
into account the geometry of the orbit, the 
Earth and the sensor, the angular distribution 
of light reflecting from the Earth, and the 
Earth’s albedo factor. 

Using the analysis framework, it was possible 
to calculate the worst-case geometries for 
false Sun detection, and thereby to assess 

whether a false detection could occur in 
various phases of the mission. Choice of the 
threshold light intensity for the sensors 
allowed TNO to show that false detections 
were avoided. 
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Tessella also identified the orientation of the 
Sun and the Earth that would cause the 
maximum error in the measured value of Sun 
angle due to reflected light, allowing a 
rigorous determination of the worst-case 
measurement error against the mission 
requirements. 

Outcome  
After delivery of supporting analysis for one 
bid, TNO requested similar support for a 
second bid. Work was completed on time and 
on budget in both cases, and was received 
enthusiastically by TNO. Results of the 
analysis are now included in technical notes 
delivered with the sensor. 

 
 

 

Adding value to your business  
Tessella can ease the interface between 
unit engineers and AOCS engineers 

·  Analysis  in support of specific bids 
·  Developing deliverable unit models  
 

Copyright © Tessella Support Services plc.  V1.R1.M0 
Head Office: Tessella, Abingdon, UK 
Tel: +44 (0) 1235 555511; Fax: +44 (0) 1235 553301; info@tessella.com 
Registered in England No. 1466429.  VAT Registration No. GB 229 0489 52. 


