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goal configurations,

Compute a collision-free path satisfying the constraints from
the initial configuration to a goal configuration.
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1998: Move3D,
2001: Creation of Kineo-CAM, transfer of Move3D,

2006: Release of KineoWorks-2, development of HPP
based on KineoWorks-2,

2013: kineo-CAM is bought by Siemens,
December 2013: development of HPP open-source.

v

v

v

v




Description of the software

Outline

Description of the software




Description of the software

Overview of the architecture

Modular: collection of packages




Description of the software

Overview of the architecture

Modular: collection of packages
» package dependencies tracked by pkg-config,




Description of the software

Overview of the architecture

Modular: collection of packages
» package dependencies tracked by pkg-config,
» installation managed by cmake and a git submodule:

git://github.com/jrl-umi3218/jrl-cmakemodules.git,




Description of the software

Overview of the architecture

Modular: collection of packages
» package dependencies tracked by pkg-config,
» installation managed by cmake and a git submodule:

git://github.com/jrl-umi3218/jrl-cmakemodules.git,

» programmed in C++,




Description of the software

Overview of the architecture

Modular: collection of packages
» package dependencies tracked by pkg-config,
» installation managed by cmake and a git submodule:

git://github.com/jrl-umi3218/jrl-cmakemodules.git,
programmed in C++,
controlled via python
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Software Development Kit

Packages implementing the core infrastructure

» Kinematic chain with geometry
» hpp-model: implementation of kinematic chain with
geometry,
» tree of joints (Rotation, Translation, SO3: unit-quaternions),
moving fcl::CollisionObjects,
forward kinematics,
joint Jacobians,
center of mass and Jacobian.
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Packages implementing the core infrastructure

» Kinematic chain with geometry
» hpp-model: implementation of kinematic chain with
geometry,
» tree of joints (Rotation, Translation, SO3: unit-quaternions),
moving fcl::CollisionObjects,
forward kinematics,
joint Jacobians,
center of mass and Jacobian.

» Path planning
» hpp-core: definition of basic classes,

» path planning problems,

path planning solvers (RRT),

constraints (locked dofs, numerical constraints)
path optimizers (random shortcut),

steering methods (straight interpolation)
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Extensions

Packages implementing other algorithms

» hpp-model-urdf: construction of robots and objects by
parsing urdf/srdf files.

» hpp-wholebody-step: whole-body and walk planning
using sliding path approximation,

» hpp-manipulation: manipulation planning (see next
section)
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Python control

hpp-corbaserver: python scripting through CORBA
» embed hpp—-core into a CORBA server and expose
services through 3 id1 interfaces:
» Robot load and initializes robot,
» Obstacle load and build obstacles,
» Problem define and solve problem.
» Implement python classes to help user call CORBA
services

» Robot automatize robot loading,
» ProblemSolver definition problem helper.
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Python control

Extensions

» hpp-wholebody-step-corba: control of humanoid
specific constraints and algorithms,

» hpp-manipulation-corba: control of manipulation
planning specific classes and algorithms.
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Visualization through ROS/rviz

Implemented by package hpp_ros.
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Manipulation

Class of problem containing:
» A robot: actuated DOFs
» Objects: unactuated DOFs
A solution will be a succession of motion of two types:
» The robot moves without constraints. Objects do not move.

» The robot moves while grasping the object.
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Manipulation

4 transitions:

Grasp

Opject Not holding Keep the
fixed grasp
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Manipulation planning

Constraint
Definition
A function f € D'(C,R™).

Level set
A level set of a constraint f is:

Ly (f) = {q € CIf(q) = fo}

Projection
Using a Newton Descent algorithm:

Qrand| f(Qrana) 7# fo = Qoroj| F(Qproj) = To
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Constraint

Two types of constraints:

Configuration
Only one level set is interesting: Lo(f).

Motion
A level set also represents reachability space.
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Foliation

In the configuration space:

2 constraints on motion

» f: position of the object.
» g: grasp of the object.
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Rapidly exploring Random Tree

Qrana = Shoot_random_config()

Qnear = Nearest_neighbor(grang, tree)
fe, fo = select_next_state(qnear)

Qproj = Project(Qrand. fe)

Qnew = extend(Qnear, Qoroj» fo)
tree.insert_node( (Qnear, Gnew; ) )
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hpp-manipulation-corba

There are tools to:

» read URDF files of robots and objects;

» create grasp contraints between a end-effector (robot) and
a handle (object);

» build the graph of constraints;
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Documentation
Entry point on Gepetto home page:

Gepetto Team

Humanoid Path Planner

News

Description 2014 Apr23
HPPis a Cr+ Software D for kinematic chains in
0
C is performed by the Flexible Collision BT
Library developed at University of North Carolina. 2014 Mar 17
Abridge woth ROS/viz s provided to visualize obstacles, robot configurations and paths. 2014 Feb 6
URDF model can also be parsed to build robots,
2011 Sep
python scripting is implemented via CORBA servers and idlinterfaces in a searless viay.
Itis a collection of software packages handled by cmake and pkg-config. SR
Installation Site map
To install HPP under ubuntu-12.04 using ros-groovy, follow the insiruction provided by the
following README.md file. HomePage
. Members
Documentation
The by doxygen installed with Eubllcations)
package. Software
Tutorial Humanoid Path Planner
Adtorialis proposed at the bortom of the documentation page to help you get familiar with the Demonstrations
software.

Job Offers
News

edit SideBar

Search
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Installation

Go to
https://github.com/humanoid-path-planner/hpp-doc
and follow the installation instructions.
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Keep informed

» Mailing list hpp@laas. fr to discuss issues related to the

software,
» github notifications for issues related to individual
packages
Q . This repository v Explore Gist Blog Help ¥ florent-lamiraux +- % B

@Watchv 1 HStar 0  YFork 8

humanoid-path-planner / hpp-core
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