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AIST Contents

 Motivation

o Configuration of OpenRT Platform

— RT Component and RT middleware called
OpenRTM-aist

— Tool chain

e Demonstration of the tools
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AIST Motivation

 What we should do to reduce development costs?

Developing the framework to reusable robotic
technologies (vision, audition, autonomous locomotion,
control etc.) and to deploy them

Modularize robotic technologies by using
standard middleware technique

— OpenRT Platform
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AIST Contents

o Configuration of OpenRT Platform

— RT Component and RT middleware called
OpenRT-aist
— Tool chalin
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AIST OpenRT Platform

* Integrated development tools for developing
RT components, RT systems and application
scenarios
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aist Development
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AIST Contents

— RT Component and RT middleware called
OpenRTM-aist
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AIST RT Component

« Component metadata for dynamic component assembly

« Component action and execution context for business logic
execution

« Data ports for data exchange between RT components

o Service ports for service-oriented communication between
RT components

« Configuration interface for runtime parameter setting
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Overview of OpenRTM-aist
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AIST Contents

— Tool chain
« RTC builder, RTC debugger, RT system editor
e Simulator, Motion planner, Scenario editor
« Hardware design tool, RT repository
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Aist Qverview of OpenRT Platform Tool chain
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RT Component Builder

Generating template code (C++,Python,Java)

from RTC specifications
Supporting RTC Profile v0.1
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AIST RT Component Debugger
« Verifying input/output/service ports of a RTC
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« Managing RTCs and links among RTCs

RT Svstem Editor

e Supporting Repository viewer
e Supporting RTS Profile v0.1
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AIST Contents

— Tool chain

e Simulator, Motion planner, Scenario editor
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ndd Dvnamics Simulator: OpenHRP3

e Featherstone‘'s O(N) algorithm
e Contact force simulation using LCP solver

e Sensor simulation :
accelerometer, gyro, force/torgue sensor,
camera, range sensor
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aist  Motion Planner ( for multi-jointed robot)

* Generating the motion patterns of robots given
by a sequence of joint angle

File Edit View Window Tools Help

time| 319 |2 (D) [ 30 |2 step[0.010 |2]
B b E<[0F &0 5] & s & & &
Root | CORBA/RTM 0bjects| Links| Pose Seq| Body Properties HRPSYS| Scene

. Body Model Name
| refresh“ALL| Joint Mode| / HRPT
item id | link Initialize
O <~ HRP4 0 BASE IDefauIt Pase || MNatural Pose ”Origin|
3 No link is selected
[1: = b barefoot walk zmpfix | |1 J1 it 9 joint it 8
[ Pose Sequence 1 2 )2 Joint Type: Slide Joint Axis: 000
T HRP ERE) Joint Translation (m):0.000 |3|(-1.79769e+308 .. 1.79769+308)
4 U4 Joint Velocity Limit (m/s):(-1.79769e+308 ... 1.7976%9e+308
Parameters of linkHAND R
B J5 Position (m):
6 U6 X [0 ERAC E z [o B
7 47 Rotation (deg):
R R [0 ERAC B v (o B
9

HAND R
Joint Sliders
[tem Property [ only the selected joints columns| 1 =

Property Value [ spin entry [ slider | [ name and slider in the same column :
Name HRP1 [ HRP1

Class PNBExcadediten i |E|'1ﬂ'0' B 1177.0
number of link: 10 2|33 :l -94.0 (E2]) 1 840
number of joini 9 3 (25 £|-1?4.D§' (L) 1174.0

root link BASE 4 [596 E]-B?.O' (i) 1137.0

H 3557 5 [-222 [5)-2550: (=D 12550
static false J6 [550 [2]-165.0¢ (E2D 11650

Reference col 8
Message

Loading plugin file “/home/ nakaoka/excade/trunk/lib/libExcadeAudioPlugin so”
detected 10 audio devices:

The default output device is 0

The Audio plugin has successfully been loaded. —
Loading plugin file “/home/nakaoka/excade/trunk/lib/libExcadeHrpsysPlugin.so” =
e e i S e i e G

Excade by Shin‘ichiro Nakaoka, AIST o

narionaL nstirute o ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



aist  Motion Planner

e Generating 2-D paths in 3-D environment

e Supporting planning algorithms
— RRT
— PRM

e Supporting safety margin using distance
computation
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Scenario Editor

« Creating and editing a sequence of motion
patterns by using a script language or GUI

* Controlling event flow among RT Components
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AIST Contents

— Tool chain

e Hardware design tool, RT repository
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S AIST Hardware design Tool

* Helping the design of an RT system by combining
RT components stored in RT repository

e Supporting to construct a geometry model for a
dynamic simulation
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AIST

RT Repository

eSupporting Public/personal database for RTC/RTS

and profiles
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AIST Contents

e Demonstration of the tools
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