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SUMO 
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5 hole turbulence probe on SUMO

4th ISARRA conference
Toulouse, 23.-25.05.2016

Micro Air Data System, commercially available by Aeroprobe
3D flow vector with 100 Hz resolution 



SUMO during BLLAST
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SUMO basically operated in 3 different flight missions:

1) atmospheric profiles (up to 1600 m a.g.l.)
(168 flights)

2) horizontal surveys of surface temperature
(74 flights)

3) turbulence transects
(49 flights)



accepted for publication in AMT 
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Challenges with the system during BLLAST
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• aircraft attitude and flow probe record data on two unsynchronized
data loggers

• altitude stabilization of the SUMO aircraft was not quite perfect

• the yaw angle is not measured but had to be estimated from the
angle of sideslip measurements of the flow probe

• the first two issues are solved now, but for the BLLAST data we had
to develop a pragmatic approach to make use of the SUMO
turbulence data



synchronization by cross-correlation 
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SUMO flight patterns for turbulence measurements 
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Insufficient motion compensation of the vertical velocity 
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4 flights in the vicinity of the 60 m mast 
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Derived time series for the different areas – site 1 raw 
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resulting velocity variances and TKE flight #30 
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resulting velocity variances and TKE – all flights
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TKE profiles 27.06.2011 – Site 2
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TKE time series at 2 levels for 15.06.2011 – Site 2
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Summary
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• turbulence measurements with multihole probes are possible with
small RPAS with a TOW of below 1 kg

• the pragmatic approach of motion correction leads to reasonable TKE
values, both in terms of temporal evolution and vertical profiles

• some issues remain:

– determination of the yaw angle (differnential GPS?)

– full synchronization of flow and attitude sensors on 100 Hz



Platforms in use at GFI
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Future work
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turbulence mesurements from small RPAS:

• rotary wing based; requires probes that also work in relatively low
flow speeds

• new probe has been extensively tested

• development of new sensor systems

– light-weight sonic?

– using the airframe itself as turbulence sensor

– Lannemezan test with the Bebop parrot under the Paparazzi
autopilot (512 Hz data of attitude and motor control)


