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Increasing safety demands

Safety in Robotics

Industrial robotics Rehabilitation roboticsService robotics



Technical Information
� Meyra Model �Genius 1.522�
� 84 cm/s maximum speed

� Communication via two serial 
ports

Sensory Equipment
� Internal sensors

(speed/steering angle)

� 27 ultrasonic sensors (Nomadic)

On-Board Computer
� Industry-PC (Pentium 233)

� QNX (real-time operating system)

The Wheelchair �Rolland�



Problem: Safe Driving Is Complex
� Rear swings out

� Accidents caused by user�s disease (e.g. spasms)

Idea

Safe Wheelchair � Motivation

drive commandfrom joystick

sensor data

of the surroundings

motor command
SAM

Safe



Safe Wheelchair � System Architecture
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Sonar Sensors in Mobile Robots

Pros
� Small
� Cheap

Cons
� Low Angular Resolution

� Good Range Resolution

� Specular Reflections

� Cross-Talks

� Blindness in immediate 
surrounding area



Static Fire Sequence



Static Fire Sequence during Motion



Safe Wheelchair – Local Obstacle Map

Occupancy of Cell
• Never Measured
• Empty

• Obstacle Supposed
• Obstacle Confirmed

Occupancy of Cell
• Never Measured
• Empty

• Obstacle Supposed
• Obstacle Confirmed

Age of MeasurementAge of Measurement

Danger of Collision!Danger of Collision!


