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Check position and orientation of How to implement?

objects ® Service to request absolute object
Absolute (e.g., moving robots) positions exists in Gazebo
Relative to other objects (e.g., tf2 library calculates relative
distances, alignments, collisions) positions and orientations

® static_transform_publisher from
tf2 _ros monitors and publishes
relative positions and orientations

® Run such node for every watched
relative position and subscribe to
topic

Image source: http://wiki.ros.org/tf2
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Collisions UCAAT —

Keywords How to implement?
® Ignore Collision [quqlifier]° ® Internal topic for collisions exists in
® Fail On Collision [qualifier]? Gazebo

® Log Collision [qualifier]? [As {level}]? ® Create Gazebo plugin to publish

® Expect Collision [qualifier] topic e?(ternqlly . .
® Where [qualifier] is ® Subscribe to topic, set listeners for

, conditions according to keywords
® Between {group of links}

® Involving {group of links}
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Continuous stimuli and observations UGAAT —

How to express (continuous) change over time in a sequence of keywords?
® Sample stimuli from mathematical functions
® Trace observed properties and evaluate later
® Register watchers on observed properties and react to specific events
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Continuous stimuli IEAAT/—

Keywords How to implement?
® Sample {signal} From {function} At ® Custom ROS node or
{interval} ® parallel thread in test execution
® Where {function} is a function (t: ® To be determined!

Time) > Any, e.g.,
@® Step: jump to value
® Impulse: jump to value and back

® Ramp (linear, sinus): transition to
value over time

® Periodic: modulate signal periodically
@® Custom functions?

® Inspired by MTCD from Model
Engineering Solutions
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Continuous observations UGAAT —

Keywords How to implement?
® Trace {expression}: {watcher handle} ® Subscribe to respective topics
® Log {condition} As {level}: {watcher ® Evaluate expressions and conditions
handle} on every update
® Fail On {condition}: {watcher handle} ® Unsubscribe topics when watchers
® Expect {condition}: {watcher handle} are relieved
® Relieve Watcher {watcher handle}
® Where

® {expression} is a function (s: Signal,
... SN: Signal) > Any

® {condition} is a function (sl: Signal, ..,
sN: Signal) > Boolean
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Conclusion

Keyword-driven Simulation Testing for Open-Source Robotics
® Basic functionality provided by open-source library
® Some aspects benefit from simulator plugins, e.g.,

@® Simulation time-based timeouts and intervals
@® Spatial relationships via tf2 transforms
® Advanced features still experimental, e.g.,
® Collision checking
@® Continuous stimuli and observations
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Any further questions?

Contact me:
niels.hoppe@fokus.fraunhofer.de




