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Motivation

manipulation + assembly tasks require a sequence of sub tasks

interdependencies between subtasks

symbolic task planners too complex to configure / vulnerable

assume high-level structure of task to be known (up to alternatives)
* framework to facilitate setup of task pipelines
« efficient and complete planning
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Key Features

* high-level task structure assumed to be known

* task hierarchically represented using containers
* SerialContainer: sequentially chain sub tasks
* ParallelContainer: alternative sub tasks

 stages connect interface states via sub-solutions

* interface state:
* planning scene: world & robot
* properties for symbolic information

* end effector selected for grasping
* grasp type
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Scheduling

e Stage types pick-and-place with handover
. . df | : current state
generator: seed tor planning connect

* propagator: advance partial solutions
e connector: connect partial solutions

pick with right hand
move to handover pose
connect

pick with left hand
move to place

CORECOR O

* priority queues:

* solutions by cost
* states by #steps and costs

* stages by type, success rate, and estimated computation time
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Available Stages

* Generators

e fetch current Planning Scene from move_group

e Cartesian pose generator / sampler

* ComputelK

* simple grasp generator
* Propagator: plan to joint-space or Cartesian space pose
* Connect

 SerialContainer
* ParallelContainers: Alternatives, Fallback
* Wrapper: filter / modify solutions
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Outlook: Envisioned Features

* Interactive GUI
 configure + validate task pipeline in rviz
* save as YAML
* C++ / python code generation
* Threaded Planning
* Execution Handling
e premature execution of planned sub tasks
» choose controllers for sub tasks (force control, servoing,
* failure handling
* replan from current situation

* revert to previous stage

)
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Bimodal pick planner finds both, left + right hand solutions




