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Motivation



The need for a motion planning program

• Teaching tool:

- Play with different algorithms

- Quickly create interesting motion planning problems

- Minimal programming overhead



The need for a motion planning program

• Research tool:

- Easily compare new algorithms with “standard” 
algorithms

- Run algorithms on benchmark problems

- Reuse common data structures



Other motion planning software

• MPK, Schwarzer, Saha, Latombe

• MSL, LaValle et al.

• OpenRAVE, Diankov & Kuffner

• KineoWorks, Laumond et al.



Other robotics software

• Player/Stage/Gazebo

• Microsoft Robotics Studio

• Willow Garage ROS

• Carmen



OOPSMP:
Object-Oriented Programming System 

for Motion Planning



OOPSMP:
Object-Oriented Programming System for Motion Planning

There is no other program that:

• contains several motion planning algorithms

• is easily extensible with new algorithms

• has an easy to use graphical front-end

• runs on a variety of platforms



OOPSMP: main features

• Efficient and robust implementations of

- motion planning methods and components

- general data structures and utilities

• Plug-and-play functionality

- easy to extend

• Can be used as a library within, say, a game engine or 
embedded robotics system



OOPSMP: main features (contd.)

• Stand-alone version

- command line version

- graphical version

• Google SketchUp plugin

- easy to create motion planning problems

• Source code available for download

• Runs on Windows, Linux, and Apple OS X



OOPSMP workflow

• Define motion planning problem:

- Define an environment

- Define a robot

- Specify queries

- Specify global planner (PRM, RRT, etc.)

- Specify local planner

• Run OOPSMP to solve motion planning problem



Google SketchUp:
a graphical front-end to OOPSMP

• SketchUp is a 3D modeling program

• N. Bridle & N. Feltman in our group have developed a 
SketchUp plugin that interfaces with OOPSMP

• Pros: ease of use, access to many models

• Cons: does not (yet) support all OOPSMP features, 
not available for Linux



Motion planning with
OOPSMP & SketchUp



Step 1: define environment



Step 2: define robot



Step 3: specify queries



Step 4: specify global & local planner



Step 5: solve queries with OOPSMP



Another example



Another example



Using OOPSMP
(without SketchUp)



OOPSMP input

• XML input

- Pros: self-describing, easy to parse/generate

- Cons: very verbose

• OOPSMP XML files can include other XML files

- Can reuse environment/robot for many motion 
planning problems



Running OOPSMP non-interactively



Running OOPSMP interactively



Running OOPSMP interactively



XML code for example



XML code for example

create object



XML code for example

create object

call object’s method



XML code maps to C++ objects/methods



XML code maps to C++ objects/methods



XML code for example



Output files



Output files

roadmap



Output files

roadmap

solutions to queries



Queries



Queries

10 queries



Queries

dim. of 
state space

10 queries



Robot & environment



Robot & environment

robot and object 
geometries



Robot & environment

PQP 2D/3D



Robot & environment

SE(2), R3, etc.



Robot & environment

uniform, Gaussian, 
bridge, obstacle-based



Robot & environment

geodesics, 
controlled path, etc.



Robot & environment

incremental or subdivision



Motion planning algorithm



Concluding remarks

With OOPSMP it is relatively easy to:



Concluding remarks

• “play” with various state-of-the-art sampling-based 
motion planning algorithms,

With OOPSMP it is relatively easy to:



Concluding remarks

• “play” with various state-of-the-art sampling-based 
motion planning algorithms,

• add new algorithms,

With OOPSMP it is relatively easy to:



Concluding remarks

• “play” with various state-of-the-art sampling-based 
motion planning algorithms,

• add new algorithms,

• develop new benchmarks,

With OOPSMP it is relatively easy to:



Concluding remarks

• “play” with various state-of-the-art sampling-based 
motion planning algorithms,

• add new algorithms,

• develop new benchmarks,

• perform parameter sweeps,

With OOPSMP it is relatively easy to:



Concluding remarks

• “play” with various state-of-the-art sampling-based 
motion planning algorithms,

• add new algorithms,

• develop new benchmarks,

• perform parameter sweeps,

• compare algorithm performance,

With OOPSMP it is relatively easy to:



Concluding remarks

• “play” with various state-of-the-art sampling-based 
motion planning algorithms,

• add new algorithms,

• develop new benchmarks,

• perform parameter sweeps,

• compare algorithm performance,

• embed motion planning system in larger robotic system.

With OOPSMP it is relatively easy to:
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OOPSMP online

web site: http://kavrakilab.org/software/OOPSMP

mailing list: OOPSMP@rice.edu


