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Landing Copter DJI Matrice 100  
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ÅWide-angle (forward) 

and fisheye (down) 

cameras  

ÅMagnetic feet  

ÅFoot contact sensors  

ÅDual-core PC 



Landing Pattern Detection  
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ÅFar-range tilted camera for search mode  

ÅFast tracking mode with both cameras (2x 40 Hz)  



Landing Pattern Detection: Search Mode  
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ÅUses filtered copter height  

(barometer) and orientation 

(IMU)  

ÅCompute regions with  

sufficient resolution  



Landing Pattern Detection: Tracking  
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ÅExtract a small region around last detection in raw image  

ÅCompensate lens distortion and compute homography  

only on this region  



Landing Pattern Detection  
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ÅUse measure for symmetry of 

known size (due to known height) 

to detect a bright -dark -bright edge  

ÅDetect circles and confirm 

detection with rectangular lines 

within  

ÅCompute confidence of detection 

by overlaying with an artificial 

pattern and thresholding grayvalue  

image due to known quantile of 

dark pixels  



Time -optimal Interception Trajectory  
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Time -optimal Interception Trajectory  
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ÅAnalytic solution  

ÅMaximal inputs  

ÅSpeed, 

acceleration, jerk 

limits  

ÅSeven intervals  

ÅComputation of 

switching times  



MBZIRC Grand Challenge Winner NimbRo  10 



MBZIRC Grand Challenge Winner NimbRo  11 



MBZIRC Grand Challenge Winner NimbRo  12 



Picking Copter DJI Matrice 100  

MBZIRC Grand Challenge Winner NimbRo  13 

ÅWide-angle downward 

looking color camera  

ÅElectromagnetic 

gripper  

ÅLaser-distance sensor 

to ground  

ÅDual-core PC 


