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Background

▪ Noise emission is an increasing factor in 
public acceptance of UAVs

▪ Two Flight Tests Campaigns conducted with 
the German Environmental Agency (UBA)

▪ Several UAVs and different scenarios and 
flight routes have been assessed

▪ DLRs National Experimental Test Center for 
UAS in Cochstedt, Germany

▪ Information on the Noise Assessment to be 
found in

➢Treichel, Julia, et al. "Applicability of ISO 
standard 3744 to UA." (2022).
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Used Drones
Holybro S500
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Parameter Value

Company Holybro

Development 

Kit

Dimension 39 x 39 x 24 cm

MTOW
(max.)

1.5 kg

Flight Time > 20 min

Flight Speed 10 m/s

Engine Four brushless 

electric motors



Used Drones
DexHawk
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Parameter Value

Company Self-built

Dimension 119 x 119 x 78 cm

MTOW
(max.)

14.0 kg

Flight Time ~15 min

Flight Speed 
(operational)

8 - 10 m/s

Engine Eight brushless 

electric motors



Used Drones
EVO X8
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Parameter Value

Company Multicopter 

(customized)

Dimension 125 x 125 x 58 cm

MTOW
(max.)

6.2 kg

Flight Time > 40 min

Flight Speed
(operational)

10 m/s

Engine Eight brushless 

electric motors



Used Drones
EVO X8 Heavy

Joonas Lieb, Institute of Flight Guidance, 24.10.2022

Parameter Value

Company Multicopter

(customized)

Dimension 170 x 170 x 80 cm

MTOW
(max.)

20.0 kg

Flight Time ~ 60 min

Flight Speed
(operational)

10 m/s

Engine Eight brushless 

electric motors



Airflied
National Experimental Test Center for UAS

▪ DLRs National Experimental Test Center 

for UAS located in Lower-Saxony near 

Magdeburg

▪ Former Airport Magdeburg-Cochstedt

International

▪ Runway length of about 2800m with 

additional run-off areas

▪ Owned by DLR since 2019 as a UAS 

Test Center
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First Flight Test Campaign

▪ Acoustical measurements of two drone types 

in different altitudes (conducted: Dec. 2020)

▪ Drone types: 

▪ DexHawk (Octocopter)

▪ Holybro (Quadcopter)

▪ Parameters modified: 

▪ Drone type, altitude, speed

▪ Recorded results by German Environmental 

Agency (UBA)

▪ Audio recording

▪ max. Frequencies (e.g. LASMax)

▪ Tierce spectrum

▪ Fast Fourier Transformation (FFT) 
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First Flight Test Campaign
Scenario
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▪ Two different types of measurements 

and microphones

▪ Three static microphones on the 

taxiway

▪ Acoustical Dummy Head

▪ Different types of scenarios and flight 

routes

▪ Fly-over maneuvers

▪ Break Test maneuvers N

Drone pilot

Measurement

Drone 

path



First Flight Test Campaign
Issues and challenges
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▪ Keeping the exact flight path and 

ensuring altitude and cruise speed 

constrains

▪ Under varying weather conditions

▪ Guarantee correct flight envelope above 

the installed equipment and microphone 

setup

▪ Abrupt heading changes and 

emergency brake procedures

▪ UAVs had to come to a stop directly 

above the microphones



Second Flight Test Campaign

▪ Omni-directional acoustical 

measurements of drone noise emission 
(conducted: July 2021)

▪ Drone types: 

▪ DexHawk

▪ EVO-X8 Heavy

▪ Parameters modified: 

▪ Drone type, altitude

▪ Recorded results by UBA

▪ Audio recording

▪ Omni-directional audio measurement

▪ max. frequencies
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Second Flight Test Campaign
Scenario
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▪ Three different types of 

measurements and microphones

▪ Static microphones on the taxiway

▪ Microphone circle

▪ Static microphone in 3m altitude

▪ Different types of scenarios and flight 

routes

▪ High Speed Fly-over maneuvers

▪ Long duration hover test

▪ Take-Off and Landing



Second Flight Test Campaign
Issues and challenges
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▪ Very precise hover maneuvers in the 

center of a microphone setup

▪ UAVs were flown a few centimeters 

over the ground in order to stay in 

ground

▪ Last for several minutes to get stable 

measurements

▪ Take-off and landing speed had to be 

consistent 

▪ Horizontal distance to the microphone 

had to be kept within centimeters



Impression
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Impression
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