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Mobile Manipulation Background

Motion Planning — planning motor specific
, movements to navigate between two robot
7 W configurations

-
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household chores, search and rescue, ... Task Planning — abstract, symbolic

planning through states described by
Objective — develop generalizable planning propositional formulas
. . C B
system independent of domain, robot and
environment Combination reduces exponential Bl A C
dimensionality of planning I

Start State Goal State

Pick and Place Problem
Grasp and transport
objects to goal positions
while avoiding colliding
with obstacles in a
deterministic world

Prior work combines both but treats each as a “black box”
* Motion planner evaluates state as semantic attachment
« Symbolic planner heuristic guides motion planner
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Actions and CRG FFRob

ur contribution integrates both as 1 heuristic search problem

Discretize planning problem by sampling configurations Adapt techniques from classical deterministic planning
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Conditional Reachability Graph (CRG)
» Work in full PR2 configuration space
» Connect sampled action configurations

FFRob - FastForward Heuristic applied to robotics

HFFrRob = 3 HFFRob = 2

_ led coool looool ° Relaxation of continuous variables
with a Probabilistic Roadmap (PRM) Om= 0| |0=m0 iImplies reachabllity can only increase
* CRG updates reachable configurations S ooo a5 ool * Captures both geometric and symbolic

given state i.e. Reachable(C1, C2)
* Dense roadmap ensures multiple paths
» Lazy collision caching efficiently reuses
expensive geometry computations ®
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* Low experimental amortized cost

Results and Future Work

Simulation 4 - dig block out of packed region (20 actions) T[Pre[| NoH ||  Hrr Haaar || Hrrr, HA || Hrrre ||Hrrrs, HA
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» Performance table of 6 worlds (T) with a 300 second timeout
* Median time in seconds (t), MAD time (m), median states (s)
* Hrr represents state of art, and Hrrrs, HA Is our best system
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Future Work

» Generalization of theory

» Dynamic roadmap construction
* Uncertainty




