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How do | plan
my motion and
actions? A

/
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Robots employ various algorithms to manage to plan
their actions, trajectories, mission execution steps and
more . The ultimate goal is to enable mission-level

autonomy .



What iIs Path Planning?

O Determining the robot path based on a set of goals and objectives, a set of
robot constraints and subject to a representation and map of the
environment .




What i1s Motion Planning?
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Main Topics of Path Planning

Motion Planning Decision -theoretic Planning Under

Geometric planning Differential Constraints

representations and Sequential decision Differential models
transformations theory

Sampling -based
The robot Sequential  decision planning under
configuration space theory differential constraints

Sampling -based Sensors and System theory  and
motion planning information analytical technigques

Combinatorial ~ motion Planning
planning uncertainty

Feedback motion
planning




Robots exist in many configurations




Trends In Robotics/Motion Planning

O Classical Robotics (mid -708 s )

O Exact models
O No sensing necessary \) Reactive Paradigm (mid-800 s )

No models

/ O Reliesheavily on good sensing
O Hybrids (since 900 s )

O Model -based at higher levels

A~

O Reactive at lower levels

O Probabilistic Robotics (since mid-908 s )

O Seamless integration of models and sensing

O Inaccurate models, inaccurate sensors

Copied from G. Hager http ://voronoi .sbp.ri.cmu .edu/~motion @




Overview of Concepts

O Properties of the Robot O Algorithmic Properties

~

O Degrees of Freedom O Optimality

~

O Non/Holonomic O Computational Cost

O

O Kinematic vs Dynamic Completeness

A

O Resolution completeness

O Probabilistic
completeness

O

Online vs Offline

O

Sensor-based or not

O

Feedback -based or not




Indicative Examples
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Example of a world (and a robot)




Fundamental Problem of Path Planning

O Problem Statement :

O Compute a continuous sequence of collision-free robot configurations connecting
the initial and goal configurations .

Geometry of the environment

Geometry and kinematics of
the robot

Initial and goal configurations

— —

Collision -free
path



