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video/ROS-I Five Years Montage_2017.mp4
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The ROS-Industrial Open Source project began as the

collaborative endeavor of Yaskawa Motoman Robotics,

Southwest Research Institute, and Willow Garage to

support the use of ROS for manufacturing automation.

« ROS-Industrial Consortium Americas, Led by SwRI,

« ROS-I Consortium Europe, led by Fraunhofer IPA in
Stuttgart, Germany

« ROS-Industrial Consortium Asia Pacific, led by ARTC and
NTU in Singapore.
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ROS-Industrial Software Development Process
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Y

ROS GUI ROS- GUI (Future)

« Plugin base GUI toolkit = Generic Pendant

« Ruyviz, Introspection, Web-browser =« Standard Industrial Ul

|

' Ve I

ROS ROS-I Application

Layer Layer(Future) ROS-I Configuration
* Anything in the « Process Planner » urdf

ecosystem « State Machines . aﬂaﬂsl‘l:mﬁfﬁ .
. -| conventions

AN AN 4

g Y

TRAJECTORY

RIDS-: Interface N‘| ACTION

Package: industrial_robot_client

> LM‘&

ROS-I Simple Message [ T

Layer

Package: simple_message

P '( CONTROLLER 1 i:

ROS-I Controller

Layer

Package: vendor specific

/

ROS-Industrial High Level Architecture - Rev 0.02.vsd
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ROS-| is a BSD (legacy) / Apache 2.0
(preferred) licensed program that
contains libraries, tools and drivers
for industrial hardware. It is supported

and guided by the ROS-Industrial

consortium.
Vendor specific stacks
| |ndustr§a\_C0fe f (Drivers)
~ Industrial Calibration_
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# Industrial Training

Search docs

PC Setup

MIT Introduction to C++

Bruce Eckel Thinking in C++
Exercise 0.1 - Intro to Ubuntu GUI
Exercise 0.2 - The Linux File System
Starting the Terminal

Navigating Directories and Listing Files
Altering Files

Job management

Exercise 1.0 - ROS Setup

Exercise 1.1 - Create a Workspace
Exercise 1.2 - Installing Packages
Exercise 1.3 - Packages and Nodes
Exercise 1.4 - Topics and Messages
Exercise 2.0 - Services

Exercise 2.1 - Aclions

Exercise 2.2 - Launch Files

Exercise 2.3 - Parameters

Exercise 3.0 - Intro to URDF
Exercise 3.1 - Workcell XACRO

& Read the Docs

ROS-Industrial Website|Blog

Docs » ROS Industrial (Melodic) Training Exercises
€ Edit on GitHub

ROS Industrial (Melodic) Training Exercises

Setup PC

« PC Setup

Prerequisites
C++

+ MIT Introduction to C++
» Bruce Eckel Thinking in C++

Linux Fundamentals
& Slides
» Exercise 0.1 - Intro to Ubuntu GUI

= Exercise 0.2 - The Linux File System
« Starting the Terminal

ick: Rotate. Middle-Click: Mave X/¥

Right-Click/Mouse Wheel: 7c

m. ShIft: More options.

industrial
consortium

https://industrial-training-master.readthedocs.io/en/melodic/




Developer Tools

EtherCAT
" EthorNey/IP>>
e CANopen
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Hardware Interfaces
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Rz S FL%)
GUI: ROSHIIEEBMUITAMEIF I
M2z NBERAUITE,
ROS Layer: ROSERHMEZS, 1RMEZBENIH;
Movelt! Layer: AT A#28 ATRERX. =Z5hF
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ROS-I Application Layer: 2B TIV&E=HIERK
RNFA;
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ROS GUI
¢ Plugin base GU| toolkit

« Ruviz, Introspection, Web-browser

Y ™

ROS- GUI (Future)
» Generic Pendant
=« Standard Industrial Ul

r’f"

ROS-l Interface
Layer
Package: industrial_robot_client

S

%
N

Movelt
ROS Layer ROS-I Application
Layer + Planning Layer(Future) ROS-I Configuration
* Anything in the « Kinematics » Process Planner « urdf
ecosystem * Pick & Place » State Machines = parameters
« State « ROS-| conventions

I MOTION
STREAMER/

ROBOT

ROBOT STATE

' DOWNLOADER SIMULATOR
ROS-l Simple Message
Layer
Package: simple_message
N — [ cotoeer, /
s | ) )
ROS-l Controller
Layer
Package: vendor spacific

J

ROS-Industrial High Level Architecture - Rev 0.02 vsd
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Scan-N-Plan™

Scan-N-Plan technologies are a suite of
tools that enable real-time robot trajectory

planning from 3-D scan data.

EXECUTE
BLENDING PROCESS

{5 AR
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* Requires human interaction (offline) for every programming change

Cu rl‘ent State * Unable to adapt to as-built condition

* Offline inspection increases scrap and limits adaptability

CAD Data
Expert .
Programmer e
Dumb
Automation

Enables realtime adjustment to as-built condition

Futu re State * Eliminates manual programming — operator just specifies tasks

* Enables process feedback/adaptation via automated inspection

Inspection Good Part

Smart
Automation

Operator *

In-Process Feedback

https://rosindustrial.org/scan-n-plan


video/Robotic Blending Milestone 4 Technology Demonstration.mp4
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B godel

@ godel_msgs

B godel_param_helpers

@ godel_path_execution

@ godel_plugins

B godel_polygon_offset

@ godel_process_execution

@ godel_process_path_generation
B8 godel_process_planning

B godel_robots

B8 godel_scan_analysis

@ godel_simple_gui

B godel_surface_detection

8 godel_utils

B industrial_robot_simulator_service
B8 meshing_plugins

@ meshing_plugins_base

@ path_planning_plugins

B path_planning_plugins_base

Resolved dependencies

Merge pull request #201 from Jmeyer1292/feature/z_offsets
Make all package.xml files the format 2 convention.

Make all package.xml files the format 2 convention.

Changed BlendProcessExecution.action to ProcessExecution.acti
Make all package.xml files the format 2 convention.

Changed BlendProcessExecution.action to ProcessExecution.acti
Removing more unused launch files - some of which reference
Got my process planning re-write nominally working and added
Rotated cage to match the new work cell configuration.

Using a std_srvs:Trigger type, added the ability to remotely clea
scan state will not progress to select surface if scan fails.
static_cast from MoveltErrorCode to bool

Removed dead references, added helper function to simplify En:
Make all package.xml files the format 2 convention.

Make all package.xml files the format 2 convention.

Make all package.xml files the format 2 convention.

Moved keyence approach paths into process planning. Moved s

Make all package.xml files the format 2 convention.

https://github.com/ros-industrial-consortium/godel

{5 AR
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Milestone 3 Sponsors

2. PLAN

Figure 1: In seconds, Scan-N-Plan software enables CAD-free recognition of flat
surfaces that are eligible to biend.

3. EXECUTE

Figure 2: In less than
one second, the software
computes collision-free paths
to blend each of the selected surfaces.

Figure 3: The robot biends the surface of each work piece.

Software Development Team

Quality
As§utance ) induxgé.,rial
can consortium
SOUTWVESTRESEAWIW‘T'TUTE‘ : america.s
-i-‘ U D I f m WO LF ROSindustrial.org/ric-americas/
e t ROBOTI CS  [aye 4 After blending, the system executes a quality Paul.Hvass@swri.org

Robotics Institute assurance scan with a high resolution laser line scan sensor. +1 210.522.5823
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Automated Painting for Aerospace

- Automated spray paint processes
- Reduce emissions (regulation)

- Reduce exposure (personnel)

- Reduce cost (materials)

- Increase quality (consistency)

- Challenges
—Unconstrained location

-“Random” part order

- Real time processing

- Moving parts
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Solution: Automated Painting

- 3D Sensing (ROS/OpenNl)

- 3D Processing (ROS/PCL)

- Process based path planning (SwRI)

- Robot IK solvers (ROS/Movelt!)

- Robot workcell visualization (ROS/Rviz)
- Distributed system (ROS/Core)

- Data acquisition/playback (ROS/bag)
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 Develop and Test Unique Inkjet Technology For Large
Complex Surfaces

« Demonstrate Inkjet Technology on Aircraft Application Using
Large Scale Robots

« Simulated Demonstration Rotary Bell Painting on LR System
Robot leveraging ROS-based path planning
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EOSHY
ROS-I Interface Layer: #&O&E, TIHI2ZAR
BFim, @Y simple messagethiS#Hl28 AHY
I=HSEE,;
ROS-I Simple Message Layer: &BEE, X7
BIENY, FTEMBTBELIUE;
ROS-I Controller Layer: #28A @H LI
23 ANz Hl2s,
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v I

ROS GUI ROS- GUI (Future)
* Plugin base GUI toolkit » Generic Pendant
= Ruviz, Introspection, Web-browser =« Standard Industrial Ul
> %

Movelt \"
ROS Layer ROS-I Application
Layer + Planning Layer(Future) ROS-I Configuration
« Anything in the » Kinematics » Process Planner s urdf

ecosystem + Pick & Place + State Machines = parameters
L « State « ROS-| conventions
2 O
ROS- Interface
Layer
Package: industrial_robot_client
o | sorenamw ROBOT e S
g DOWNLOADER SIMULATOR
ROS-l Simple Message
Layer
Package: simple_message (—‘
I\"' L CUNREI'\'.ELER ,I '/)J
o ontroller

Layer
Package: vendor spacific

J

ROS-Industrial High Level Architecture - Rev 0.02 vsd
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industrial
core

industrial
utils

industrial_core

industrial_ industrial_ industrial
deprecated robot_client

simple_ CONTRIBUTIN  README.md
message G.md

https://github.com/ros-industrial/industrial_core

industrial
robot_
simulator

industrial_
trajectory
filters

B!

jrgnicho Merge pull request #223 from gavanderhoorn/remove_genmsg

B industrial_core

@ industrial deprecated

@ industrial_msgs

B industrial_robot_client

B industrial_robot_simulator
@ industrial_trajectory filters
B industrial_utils

@ simple_message

E .gitignore

E .travisyml

E) CONTRIBUTING.md

E README.md

all: update maintainer email addresses.

all: update maintainer email addresses.

msgs: remove unneeded genmsg dependency.

all: update maintainer email addresses.

all: update maintainer email addresses.

all: update maintainer email addresses.

all: update maintainer email addresses.

all: update maintainer email addresses.

Ignore some more project management related files.

travis: catch up with industrial_ci improvements.

Create CONTRIBUTING.md

add docker instructions to README. (#201)
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File Panels Help

) Interact | % Move Camera [ Select i = @

2 pisplays

» & clobal Options
» v Global Status: Ok
» & Grid

» 3 MotionPlanning
» i, RobotModel

» 2 TF

<<l <] [«

Add
+ MotionPlanning

Context | Planning | Manipulation = Scene Objects = Stored Scenes  Stored States

Commands Query Options
Plan Planning Group: Planning Time (s): 10.00 5
manipulater T Planning Attempts: | 10.00 =
Plan and Execute SENEEE R Velocity Scaling: 0.50 -
el - Acceleration Scaling: |0.50 =
Goal State: Allow Replanning
Executed home M Allow Sensor Positioning
Clear octomap Allow External Comm.
Use Cartesian Path
Path Constraints v| Use Collision-Aware IK
None - Allow Approx IK Solutions
Goal Tolerance: 0.00 -
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 31fps

)E'.B)JI;I;(;I_BI%TEAnno $ roslaunch probot bringup probot anno bringup.launch sim:=true




3. ROS-1{XH3i%4f £ AR

GYH.AI

——————————————————————————————————————————————————————————————————————————————————————————————————

Movelt! - ROS-I client ~ ROS-Iserver/ !
5 o o Controller i
i i i fjoint_states i i i
i oint trajechlary action/cancel : I i

/robot_state_publisher :

__________________________________________________________________________________________________
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ROS GUI ROS- GUI (Future)
+ Plugin base GUI toolkit + Generic Pendant
+ Rviz, Introspection, Web-browser « Standard Industrial Ul
N\ _/
ROS-IM AR 3
4 w 145N Movelt
ROS Layer ROS-I Application .
Layer + Planning Layer(Future) ROS-I Configuration
* Anything in the « Kinematics + Process Planner o urdf
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» State * ROS-I conventions
. /
- o
JART
TRAJECTORY
ROS-l Interface L ACTION J
Layer —’I_l A
Package: industrial_robot_client
—
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RO S - Iof-tﬁﬂ *%*ﬁ ROS-l Simple Message
_.4’ 4 Layer
Package: simple_message
=

o \ ) )
ROS-| Controller
Layer
Package: vendor spacific
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® ROS Industrial Tutorials

http://wiki.ros.org/Industrial/Tutorials
https://industrial-training-master.readthedocs.io/en/melodic

® ROS Industrial
https://rosindustrial.org/

® ROS-Industrial Github
https://github.com/ros-industrial

® ROS ET AN 2EA EBWILER FA?

https://mp.weixin.gq.com/s/O- k3GQGqBOIa XezLUCM-Q



http://wiki.ros.org/Industrial/Tutorials
https://industrial-training-master.readthedocs.io/en/melodic
https://rosindustrial.org/
https://github.com/ros-industrial
https://mp.weixin.qq.com/s/O-k3GQGqB0Ia_XgzLUCM-Q

Thank You
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