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What is Motion Planning?

The test suite is a set of scenarios that serve as benchmarks for future work.
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The prOb.Iem .Of finding a valid path for 3 mc?vable.' Each benchmark was designed to analyze different motion planning strategies 1. An Environment is 2. A Robot is 3. AQueryis
non-static object from a start to a goal configuration. with a set of environments, and therefore have a test tool. Representative set Created createa created

* Motion planning is an intractable problem. of problems that covers Parasol’s interests.
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- . Ca J e C++ motion planning library developed e \Visualization tool for reading and
~__  ~pbstacles by the Parasol Lab. showing a PMPL solution.
e Capable of solving different kinds of e Main outputs are the sampling
sampling based techniques. e Can’t process physical variables as

e Sampling methods include: MAPRM,

gravity, friction, and inertia forces.
OBPRM, RRT, Bridge, etc.

® Suite designed to evaluate motion planning 4. Motion Planning 5. Robot follows final

algorithmes. Strategy is applied path

@ He|pS Pa raSO| Lab exercise their algorithms IN a e Shows the result when a PMPL plan is applied to a robot under real world characteristics.
: ® Able to connect to a physical robot for implementing a PMPL plan in the real world.
range of scenarios.

e The goal is to provide a set of comprehensive
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Translational  Translational  and Rotational Robot Robot eIl For Physical Robots:

and Rotational Robot Robot
Robot 6. Define controls for the robot

e Robot with a netbook mounted atop.

® Receives a path file converted into
translation, rotation, and timing
commands.

e Car-like movement with specific set of
possible movements.

7. Connection is established
between Robot and Host

Car-Like Robot 8. Robot follows simulation

simulation
and Physical Robot
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. - . 2D Translational 3D Rotational Kuka Translational The simulator was great, however, it may heed some

Here are our statistics for the test smte: NOte 3 improvements in terms of its similarity to Vizmo++. While there
that these aren’t results, but rather statistics 3 3.49 was less than a 1% difference between Vizmo and the suite, it
portraying that the benchmarks work and that @ . 0.766 - ez = B still needs some work, as bugs do exist, such as the reset not
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they are operating correctly with the mentioned S S — ' S — working, heeding more op | » O P &aninf
strategies. With the exception of MAPRM on S F L E S S LS S F L FT L EEE for environment moditication. Being able to handle dynamic
the t Iat | Kuka b h 1 st R F N ¥ A R A A @ constraints and changing environments is an ideal future goal.

2 izt ezl KLt e ma_r  elll SliElizglies Strategy Strategy Strategy Overall, this is a great step forward into providing more tools for
performed as expected. We believe the reason the Parasol motion planning group.
MAPRM did not succeed in the translational
Kuka benchmark was due to the h|gh 2D sc*ilffflﬁ‘fiiﬂ'ﬁi! 3D Translational o Kuka Fjj{@(}i_ﬂg
. . . . . . . 200 150.74 60 1.25
CompIeX|ty In fmdmg the medla_l axis for hlgh R ] i a0 R ] e We want to give thanks to the DREU, USRG, Texas A&M, Parasol
degrees of freedom robots, which the 7;7 25 - 25.2 1q 289 S & s § s 05 0138 Labs, and the NSF . We also want to thank our mentors, Dr. Nancy
. ) . . E 50 - : 045 E 0.065 0.495 1.066 0.042 pAMA 0114 £ 0.044 0.078 g 15 0.004-0.012-0.016 _ i . :
translational Kuka had 8 DoF’s. This in turn = . . — - S Baall B | ’ , T - i I Amato and Irving Solis, and all employers within Parasol Labs. This
took so long that we never received results. & F TS EEE research was supported by the Department of Computer Science
' and Engineering at Texas A&M University [and supported in part

N e Crateoy strateoy 4 " by the CRA-W Distributed REU (DREU) project]. 4




