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Perception 

2D laser range finder readings Local occupancy grid integrated over 
history of lrf readings & odometry 

Å Sick S300 sensing 12cm above ground with 270° opening angle each 
Å Wheel encoders with 2mm driving distance/tick 



Development and Evaluation of Mobility Assistants 
and Smart User Interfaces for Electrically Powered Wheelchairs 

Introduction User Interfaces Evaluation Ongoing/Future Work Driving Assistance 

Safety Regions 

Å Describe the breaking path defined by: 
 
Å ǎǇŜŜŘ ϧ ŀŎŎŜƭŜǊŀǘƛƻƴ όǾΣ ǾΩΣ ̴, ̴Ωύ 
 
Å latency of command execution 
 
Å shape of the wheelchair 
 
Å max. expected errors for  
   speed & acceleration 
 
Å max. deceleration  



Development and Evaluation of Mobility Assistants 
and Smart User Interfaces for Electrically Powered Wheelchairs 

Driving Assistance User Interfaces Evaluation Ongoing/Future Work User Interfaces 

Hand Joystick 

Å Translates hand movements into translational and rotational velocities (v, )̴ 
 
Å Traditional user interface for wheelchair bound persons 
 
Å Does not suite certain disabilities, e.g. tetraplegia 
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Head Joystick 

[Mandel2009a] 

Å LƴǘŜǊǇǊŜǘǎ ǇƛǘŎƘ ŀƴŘ Ǌƻƭƭ ƳƻǾŜƳŜƴǘǎ ƻŦ ǘƘŜ ǳǎŜǊΩǎ ƘŜŀŘ ŀǎ  
   translational and rotational velocities (v, )̴ 
 
Å Inertial measurement unit 
Å Cable-bound (XSens) 
Å Proprietary (Bluetooth 2.1/4.0) 
 

Å Dynamic  (roll) dead-zone 
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Brain-Computer Interface 

Raw signal 
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Directional  
driving command 

Å Non-invasive, SSVEP-based brain-computer interface  
   generating qualitative directional driving commands 
 

the bigger picture 

[Mandel2009b] 
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Brain-Computer Interface 

User Interfaces 

Å Experimental evaluation: 9 subjects / 40 trials / 18 completed 

the bigger picture 


