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Surface Measurement System

• Current OOF measurement takes ~ 30 – 40 minutes
• Needs for Q-band (~ 40 GHz) and above
• High overhead (night-time)
• Not practical (day-time)

• Need a faster alternative!

• “Metrologies at Radio Astronomy Antennas”
– ERATec 2014, Gothenburg, Sweden

• “Aiming at self-calibration of terrestrial laser scanners using only one 
single object and one single scan”
– C Holst, H Kuhlmann - Journal of Applied Geodesy, 2014
– “Object” was the Effelsberg radio telescope



Leica ScanStation P40

3D accuracy:  6mm @ 100m

Range noise:  0.5mm @ 50m
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Data Processing (Fred Schwab)
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Data Processing (Fred Schwab)



Data Processing (Fred Schwab)

RMS Differences:
• |r| < 50m = 68µm
• |r| < 45m = 48µm
• |r| < 40m = 38µm

Difference of two successive runs (best case!)

RMS of single a 
measurement:  ~ 35µm

RMS of two subsets of 
the same run ~ 18µm

best case OOF 
holography:      ~ 40µm
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Estimated error budget
 Small-scale errors: 

• panel manufacturing plus gravity error: 127 µm 
• residual actuator error:  80 µm
• panel corner setting error:  80 µm 
• panel-scale thermal errors:  100 µm 
• subreflector:  75 µm
• total small-scale error:  80+80+127+100+75 = 211 µm 

 Large-scale thermal error:  100 µm    
 Total error: 211+100 = 235 µm

50 µm

30 µm

201 µm

~ 200 µm!

• Current OOF overhead ~ 30 m in 2 hr ~ 25%
• Potential Scan overhead ~ 5 m in 2 hr ~ 4%
• Independent of atmospheric opacity
• Daytime observing becomes possible! 



Ruze Efficiency



$86,740 with 
academic discount !



Anyone interested to collaborate?



Thank you!
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