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IƛǎǘƻǊȅΧмфтфκул 

Schlüter Helicopter with 
Rolleiflex camera 

Pilot and 
Navigator 
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IƛǎǘƻǊȅΧмфтфκул 

First Tests 

Hamburg ISP-
Congress 1980 
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IƛǎǘƻǊȅΧмфул 
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Aims of the investigation 

ÁThe main focus for using the copter at HS BO are 
photogrammetric applications.  

ÁThese requirements derive the enforcement of 
high quality images and precise nagivation. 
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Aims of the investigation 

ÁEvaluating the quality of navigation data, due to 
the fact that these parameters have an essential 
influence on the following geometric image 
processing. 
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Aims of the investigation 

ÁEvaluation of the standard components of the 
MikroKopter system  

ïby performing flights at the Bochum test field and 

ïusing alternative (higher quality) navigation sensors and 
methods. 

ÁAnother focus is given by efforts to optimize the 
control, stabilization and orientation of the camera. 
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Multicopter Table 

Source: http://multicopter.org/wiki/Multicopter_Table 
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Systems Comparison 
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The Mikrokopter Project 

ÁCompletely documented under the Web Site 
www.mikrokopter.de . 

ÁA matter of do-it-yourself project. 

ÁActually two MikroKopter systems are available for 
the investigations:  

ïan Oktokopter of the HS BO and  

ïa Hexakopter of the project partner Aerometrics 
(www.aerometrics.de). 

http://www.mikrokopter.de/
http://www.aerometrics.de/
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The Mikrokopter Project 

Parameter Value 

Number of 
rotors:  

4 ς 12  

Actual load:  250 g ς 1000 g 

Weight:  650 g ς 1700 g 

Flying time:  7 ς 12 min 

Distance:  Visual range 

Flying height:  Max. 350 m 
(technically reliable) 

Power supply: Lipo 11,1 V ς 14,8 V 

Sensors: Gyroscopes, 
accelerometers, 
compass, GPS, 
barometric 
altimeter 
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Sensors 

GPS-Module 

Navi-Control 

Flight-Control 

Telemetry-Module Brushless-Controller 
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Camera (Ricoh GXR) 
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Investigation  
of Positioning Sensors 
Áu-blox GPS receiver: LEA-6S GPS   

(horizontal positioning information) 

Á50 channels (GPS-L1/CA-Code, GALILEO OS). 

ÁSBAS-option (satellite based augmentation system) to 
acquire the correction signals of WAAS, EGNOS or MSAS.  

ÁAt the Bochum location signals of the two EGNOS 
(European Geostationary Navigation Overlay System) 
satellites Inmarsat AOR-E and IOR-W are available and 
used to calculate an improved differential GPS position. 
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Investigation  
of Positioning Sensors 

u-blox receivers as part of the GPS circuit board. Left:  
board surrounded by a protection shield to enhance GPS signal 
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GPS Capability Approval 

To check the performance of the GPS-sensor diverse 
test were carried out: 

ÁLong term measurements at a reference station 
(static) 

ÁShort term measurements at known ground control 
points (static)  

ÁShort term measurements during flight over a 
known ground control point (dynamic) 

ÁAerial flights with operating altitude of 50m and 
100m (dynamic) 
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GPS Capability Approval 

Automatic tracking by 

Trimble S6 tachymeter 

Static and kinematic 
tests over ground 
control points 
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Long term measurements at a 
reference station (static) 



© 2011 ς Bochum University of Applied Sciences 

Long term measurements at a 
reference station (static) 
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Short term measurements at 
known GCP (static)  
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Short term measurements at 
known GCP (static)  
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Short term measurements during 
flight over a known GCP (dynamic*) 

* Copter-Tracking with tachymeter Trimble S6 


