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1%t Doosan Robotics ROS in AWS

1. Doosan Robotics ROS in AWS

=242 Doosan Robotics ROS If7|X|E AWS RoboMaker @ HAS5t0] ALE3}
=]
(=]

of tistol 23 U Ch

« E BM0OME Doosan Robotics ROS I 7|X|S AWS RoboMaker SHEO0A 282 A
280, EX App 44, Hi=0f et 7[2XQ WELS CHELCE Of FHE H
OfLt= AL HO[L} O{E2|7|0[442 AWS Robomaker Of7HO|L} ME ZME EH2
SHAI7| HHEHLCE

https://aws.amazon.com/robomaker
« AWS ZE22E 2HZ0| ot XpAMol 2 =ZAHO0| A Doosan Robotics ROS 1| 7| X| &

M8 EAIE, & O F5tL WA = WES olsfe = JASHCh

https://github.com/doosan-robotics/doosan-robot
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2. Setup development environment

« [2.1] AWS Management Console ( https://console.aws.amazon.com ) &1, regionZ
US West Oregon @2 MEHSIL|CE.

Services v Resource Groups ~ *

US East (N. Virginia)

AWS Management Console

US West (Oregon)

AWS services Access resour
Asia Pacific (Mumbai)
Asia Pacific (Osaka-Local
Find Services = Accessth ! ! )
You can enter names, keywords or acronyms. AWS Con Asia Pacific (Seoul)
Q — Asia Pacific (Singapore)
Asia Pacific (Sydney)
¥ Recently visited services Explore AWS Asia Pacific (Tokyo)
&5 AWS RoboMaker & CloudWatch Canada (Central)
i Amazon RDS EU (Frankfurt)
# Clouds & VPC
Set up, operate, a EU (Ireland)
ijl s3 in the cloud. Lear £U (Londan)
EU (Paris)
¥ All services Run Serverless (

FI 1 (S4nrkhnlm)

o [2.2] &IF EIM M| 70N Development ->Development environments Z MEHSI
=, "Development environment” I{|0|X|2] @EZ 2| [Create environment] HHEZ
=

=

2L},

-

e

AWS RoboMaker X AWS D

Development environments

Simulation applications

Name v Pre-installed software suite v Id

w Cimulatinne

e [2.3] XtAO| =A “Name’2 HE™EL|Ct Pre-installed software suite O|A ROS

Kinetic & MEiBFL|C}. Instance type2 md.large 2 MEHSHL|CH HEYZA HHo 4

S 220|A| default VPCE ME3tn VPCE M3t & S20|M e 4l SLIE A

SHOHHAIR. 2EBFR ot [Create] HES FEW WE &8 #380[ AFELCH
@2~32 8 28 5.:.')
- 2E 48 2O A 48 B8 XeD OE MEUS MESHY Tt

Doosan ROS in AWS RoboMaker (v1.00)


https://console.aws.amazon.com/

2% Setup development environment

AWS RoboMaker Development environments Create environment

Create AWS RoboMaker development environment

General

Name

aws_test

Must be between 1 and &0 characters. Valid characters are a-z, A-Z, 0-9, - (hyphen), and _ {underscore). No spaces.

Pre-installed software suite Info

ROS Kinetic v

Instance type Info

md.large v

IAM role Info

ServiceRoleForAW

Networking

VPC Info

vpc-1717a06f (Default) v

Subnets Info

subnet-0d2d0046 v

[2.4] Cloud9 (AWSS| Cloud IDE MH|A)E 7|HIO 2 Sl= RoboMaker 7{&t =t 0|
ARFE L.

Environment

AWSCloudd File Edit Find View Go Tools Window Support  RoboMaker Run Simulation (none) Resources share F

L=l vicicome g

g

workshop_dr - g

roboMakerLogs s
README.md

R
robeMakerSettings.json

AWS RoboMaker
Welcome to your AWS
RoboMaker development
environment

1eB6nqeq  eumnO

Get started with AWS RoboMaker
Try AWS RoboMaker by starting with an easy to use,
bash - "ip-172-31 Immediate
To run a command as administrator (user "root"), use "sudo <commands".
See “man sudo_root" for details.

denoi~/environment $

Doosan Robotics
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» [2.6] Doosan ROS package ~AE MME ZERE 24

BoOlE Hol str|e] d¥s YHHCH

|0

2 YRC ol7| QBiAM

git clone -b aws --single-branch https://github.com/doosan-robotics/doosan-

robot.git

bash - "ip-172-31% Immediate X Untitled1 bash - "ip-172-31 x

LALLEl Ldbdt LT Lelilidl ULISLLUly diid S L LUFMEIIL WLLL Ue Tuund un

the last disk({s) of this archive.
unzip: cannot find zipfile directory in one of doosan-robot-aws. zip or

doosan-robot-aws.zip.zip, and cannot find doosan-robot-aws.zip.zZIP, period.

kabkyoum. kimgdoosan.com:~/environment § git clone -b aws --single-branch https://github.com/doosan-robotics/doosan-robot.git
Cloning into 'doosan-robot' ...
remote: Enumerating objects: 368, done.
remote: Counting objects: 188% (3&8/368), done.
remote: Compressing objects: 188% (217/217), done.
remote: Total 598 (delta 162), reused 239 (delta 117), pack-reused 238
rReceiving objects: 1ee% (598/598), 14.29 MiB | 22_82 MiB/s, done.
Resolving deltas: 188% (216/216), done.
Checking connectivity.._. done.

« [27] 28 23 HEE 2otV QldhM Chg S YEHMHAIR

cd doosan-robot
chmod +x setup.sh

./setup.sh

« [28] 28 A3HET AFELL 2=oh=0H of 30 & 8= ZEUCh 2A=EH
EOj22 ot3at 20| EAIELIL

bash - "colcon b = Immediate (Java * a8 o

Lel PYLNUON=UdLlEULLL=£L. 0.9 PYLL=LWLlY. L TEULS=L. 10,0 FEQUESLS=L.4L.0 FTEQUES L=UdULNLLID=Ll.£.0 T L=C
ocach-slim-8.11.1 rospkg-1.1.7 rsa-4.8 s3transfer-8.1.13 scikit-image-8.15.@ scipy-8.19.8 setupt
ools-41.1.@ six-1.12.0 tensorboard-1.12.2 tensorflow-1.12.2 termcolor-1.1.@ tornado-6.@.3 urlli
b3-1.25.3 wecwidth-8.1.7 websocket-client-@.56.8 werkzeug-8.15.5 wheel-8.33.6 zipp-8.5.2
Creating bundle archive V2...
Archiving complete!

==>0K
demo:~/environment/MeiroRunner $ i

2e o2 of A38EQ Y52 S Z5Lh

- Jhe B AholE.

- Prepare the resources
Bundle 8! A|Z0]d Yol EHE MYSt= S3 HA dd.
(S3 bucket name : robomaker-ws-us-west-2-[AWS Account Number]-[YYMMDD] -[HHMMSS]
e.g.: robomaker-ws-us-west-2-123456789012-190808-135139)

AlZZ0|d HHEZ 2Tt IAMrole 7.

Doosan ROS in AWS RoboMaker (v1.00)



2%+ Setup development environment

2 IAcE
2 A AE
EHE 238
7 g 8

H=Z35t7| {3t IAMrole M.

go[d ofE2[AHojHel olF 44

utel roboMakerSettings.json2 0| E

Bundle &AA FEE AW,
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3. Running the application on simulator

« [31] i BE 7Y oS iR 280 2= U

- H50lX, Run -> Add or Edit Configurations... M EiSIAA| Q.

Support RoboMaker Run Simulation (Completed) Resources
B roboMaki % cy  Buid ¥ age.x CMakeLi: % roboMa
1 { Bundle >
2 "runConfigurat Launch Simulation >
3 { Workflow >
4 "id": "cre
6 "type": "Sunuruciun
7 "cfg": {
8 "simulation": {
9 "maxJobDurationInSeconds": 1800,
10 "failureBehavior": "Fail",
11 "iamRole": "<IAM Role ARN>",
12 "outputLocation": "<bucket name>"
12 T

- “RoboMaker Configuration” % 0| €Z|H |1 2AZF

g 2L

RoboMaker Configuration (/roboMakerSettings.json)

COLCON BUILD
COLCON BUNDLE
SIMULATION

WORKFLOW

Colcon build
Colcon bundle
Simulation

Workflow

[
Switch config Edit JSON

Create New Configuration

Create a new build configuration (working directory, extra arguments, ...)

Greate a new bundle configuration (working directory, extra arguments, ...)

Create a new simulation job i tion (robot and si tion details, simulation duration,
)

Create a new workflow of previously defined build, bundle and simulation operations

- doosan-robot C|EEZ|E
[OK]

Doosan ROS in AWS RoboMaker (v1.00)

@1 roboMakerSettings.json IS MEHSHA

Eg Z8 3t %, “RoboMaker Configuration” %0| Q22X 3iLt

StEH [Switch Config] HE



3% Running the application on simulator

[Save] H SHAAI 2.

rim
uju
Ju

Select your JSON configuration file

Filename: roboMakerSettings.json
v (] d-test0807
v ) DoosanRobotics
» [ robot_ws

» (] simulation_ws

[ roboMakerLogs
README.md

4» roboMakerSettings.json

Folder: /DoosanRobotics

B roboMakerSettings.json

[3.2] O|H| O] Z=XEO0 C{st
-> doosan robot simulation
L

Ol
=

e=0| d7|A EuCh HwMAM Run -> Build
EHSIAM Al 2. simulation application & 2 ESHA

RoboMaker Run Simulation (Completed)
% robomel N
e": "arn:aws:’ Bundle
Location": "ri Launch Simulation
{3 Workflow
onApp": { Add or Edit Configurations...

"doosan_robo .o wcne
BundleFile": "./DoosanRobotics/simul

ecture": "X86_64",|

Resources

Add or Edit Configurations...

aupnC,

ation_ws/bundle/output.tar”,

8@

L1 Doosan Robotics
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Running for building Doosan robot simulation o ZAi= dS}7|2F Z&L|LCH
Run Colcon Build Command:  source /opt/ros/kinetic/setup.bash && rosdep install -fr Runner: Shell command ~ CWD ENV

Starting >>> :rane:hlus:lovezt_zanfig-
Finished <<< crane_plus_moveit_config [0.62s]

Starting >>> crane_plus_simulation
Finished <<< crame_plus_ikfast_arm_plugin [1.71s]
Finished <<< crame_plus_simulation [0.71s]

Summary: 6 packages finished [3.63s]

Process exited with code: § | *—

[3.3]1 K50 Run -> Bundle -> doosan robot simulation. & MEISIAA|Q. I8
™ OfZ2(#H 0|4 & bundle O 4/JELIC} Bundle 2 ROS OE2[AHO|HS A=3}
= T2 MAQLCH RoboMaker= Bundle TS ARSI A|E20|M &t / 28
StEQOl0A S8 T2AWS AIZELCL Bundle IS BHO2 CI2RE &1
AlEg0ld 2tg / 22 SIEQIO0AM HAl5H7| 28 f=0] S8 L
RoboMaker Run Simulation (Completed) Resources

stti X roboMe Build * fakel package x O 2
e": "qrn;qws;' N
Location": "ri Launch Simulation »
{3 Workflow »

" Add or Edit Configurations... )
onApp": { Add or Edit Configurations... -
"do0SaAN_robo_c v vaiivane 3
BundleFile": "./DoosanRobotics/simulation_ws/bundle/output.tar"”,
ecture": "X86_64", L
et": "robomaker-ws-ap-northeast-1-852352399745-190807-115702", g
Config": { a
nnaNAma" « "Aer ranhamalar" 3
Doosan robot simulation?] HE2 A= Ch2aF Z4&L C}

Run Colcon Bundle C source bash && colcon bundle Runner: Shell command CwD ENV

Summary: 6 packages finished [1B.7s]

Checking if local dependencies have changed since last bundle...
Local dependencies not changed, skipping dependencies update...
Creating bundle archive VZ...

Archiving complete!

Process exited with code: @ *——

Pane is dead

Doosan ROS in AWS RoboMaker (v1.00)



3% Running the application on simulator

[3.4] K550 Run -> Launch Simulation -> doosan-robot S MEISIAA|R. A&

ool S8 Z=IZO| AJFEL L

cation": "r

}

Launch Simulation
Workflow

RoboMaker Run Simulation (none) Resources Share -n-
X roboMe Build ¥ Nakel X package * ® 8
o

"arn:aws:: Bundle ’ =

Add or Edit Configurations...

App": { Add or Edit Configurations... '
dOOSAN_robO' o vuies or e e e 3
ndleFile": "./DoosanRobotics/simulation_ws/bundle/output.tar”,

ture": "X86_64", 9
e "mahamalran_we_Aan_nnnthaonct 1 _RE2AIR2AGOA7AR_10ARA7_118702" o

O] g2 HE LIYS S3(E24RL I AEZ|X)0| EAStD Aol Y2
AZfLCE O3 ChZ A[22014d X2 S30|M mMYUS ZESHD UHRSE ED S
g Z2Iue AN
T 2R AEY ol Y Al Gt
bash-"colcanbu X bash-‘ip172:31%  ColeonBuild-St*  Colcon Bundle - * il
“Taunchtentig" U e
“packageNa "dsr_robomaker

: i
"launchFile": “bringup_sinulation.launch",
“environmentVariables': {}

+
1

1,

"status™: "Pending",

"outputLocation”: {

"s3Prefix': "SimulationlLog_823861530308",
L 2

108808-135138"

3,

“sinulationTimeMillis": @,

“clientRequestToken": “df3d4ee2-c6fl-1c1b-elc@-eebf26999c9b",
“maxJobDurationInSeconds": 1800,

“tags": {}

¥
I [11:43:55 PH] ——= Your simulation job was creamﬁ.l"—

[3.5] A|E0|M ZtA0| A|ZE|R}ELICE K FOAM Simulation -> View Simulation
Job Details. & ME{SAIA|Q. AIBHO[M X M5 AR HO|X|7} S@L|CH

rt RoboMaker Run Simulation (Running) Resources

iSettini = ws_settings.  SIm-mxSjpe3ddmic

S- - e ——pem— e — e Stop - s
{XSG—M 2 Restart

: "deepracer_simulati Restart With New Bundles
"evaluation.launch",  Restart With Workflow 4

ariables”: { Applications 3

SET_FILE": "deepracer |y mp sy
UCKET": 5-190711-02

"robomaker-ws
REFIX": "model-store”
": "hard_track", )
GION": "ap-northeast-  Disconnect

Switch Simulation

L1 Doosan Robotics
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[3.6] 2f 32 ™ 7|Ct2|H status 7} ‘preparing’ O A ‘Running’ @ HIH A K
2 8}7)2f AtER7H ELct

sim-fvgxBq2kx54t

BBy W KL

. T

L=,

o g robareuiar b rartPuand 1 B0 101 TS et syt
P faaias [

VL ey Termangl w—is
L N N a0 0
LR N LR B
LR N LR N

= =

Sarnulation job dsts
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3% Running the application on simulator

e0e Gzclient - sim-fvgx8q2kx54t

& https://ap-northeast-1.console.aws.amazon.com/robomaker/viewer?region=ap-northeast-1#sim... [}

AWS RoboMaker sim-fvgx8q2kx54t

% & O L7

Property Value

- 2X RE0| 2E [ AZd0]H0] AJRELEL

Note:
simulation_ws/dsr_launcher/launch/aws_bringup_simulation.launch
O M2 AlZ2e0|d 88 Z21HWE A|&St= O AFEE L CH CH24 20|

roboMakerSettings.json I+ 0| X|H & L|Ct

"simulationApp": {
"name": "doosan_robot_sumulation_annakie",
"sourceBundleFile": "./doosan-robot/simulation_ws/bundle/output.tar”,
"architecture": "X86_64",
"s3Bucket": "robomaker-ws-us-west-2-000000000000-000000-000000",
"launchConfig": {

"packageName": "dsr_launcher ",

Doosan Robotics
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"environmentVariables": {}

b
"simulationSoftwareSuite": {
"name": "Gazebo",
"version": "7"

b

"renderingEngine": {
"name": "OGRE",
"version": "1.x"

17
"robotSoftwareSuite": {
"name": "ROS",

"version": "Kinetic"

}

"launchFile": "aws_bringup_simulation.launch”,

Doosan ROS in AWS RoboMaker (v1.00)




3% Running the application on simulator

3.7] o ==a=ls= 73 22SHE HOIZ Ofo|2= 250 HO|E
= AlEgLch

PG
(=]

Simulation tools Select ¥
Gazebo info rqt info iz info Terminal info
[N N J o000 [ N N ]
o000 o000 [ XN
LN o000 [N
Leomecs = Poccomaced

rosrun dsr_example_py single_robot_simple.py

T Jese Xfcea-terminal - sim-5rgbzlchmels

@ ap-northeast-1 I [viewer?region=ap-northeast-1#sim-5rgbz. ]

AWS RoboMaker sim-Srgbz1chmdl6 [ Action v |
flo Edt View Jerminal Tabs Help

- HO2 &AM Ctl+c =21 single_robot_simle.py AW S FX| A|7|1,

Che S YA

rosrun dsr_example_py dance_m1013.py

Doosan Robotics
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[1 | & ap-northeast-1.console aws.amazon.com

AWS RoboMaker sim-5; AWS RoboMaker
Ble Edt view Jermin Lielp

™ insert  Layers - . |...‘

AT

- A= 0| FHE HESHY Ot 22 Mo = ASLICH
Cts 1t Z0| aws_bringup_simulation.launch & HZ 3t =,

(simulation_ws/src/dsr_launcher/launch/aws_bringup_simulation.launch)

<?xml version="1.0"?>
<launch>

<!-- node name="drcf" pkg="common" type="run_drcf.sh" output="screen"

required="true"/-->
</include>
<!-- Start Gazebo with an empty world. -->
<!--include file="$(find dsr_launcher)/launch/single_robot_gazebo.launch"-->
<include file="$(find dsr_launcher)/launch/multi_robot_gazebo.launch">
<arg name="mode" value="virtual"/>
<arg name="model" value="m1013"/>
<arg name="color"  value="white"/>
<arg name="gripper" value="none"/>
<arg name="mobile" value="none"/>
</include>

</launch>

Doosan ROS in AWS RoboMaker (v1.00)



3% Running the application on simulator

- AlE0|dE CHA| HEStn HET AR,
Run -> Build -> doosan robot simulation.

Run -> Bundle -> doosan robot simulation.

- AMZ20|M S A|ZSHH O|X| GazeboOf &= 7§29 2&£0| HA|ELICH
Run -> Launch Simulation-> doosan-robot.

Simulation -> View Simulation Job Details.

00 e Gzclient - sim-rimz3s1tj90t

& ap-northeast-1.console.aws.amazon.com/robomaker/viewer?region=ap-northeast-1#sim-rimz3... [

AWS RoboMaker sim-rlmz3s1tj90t

Property Value

- HOlE Of0|2& Z&5to HOlE 2 AlEstn CZ 3PS YESIHUAR.

rosrun dsr_example_py multi_robot.py

Doosan Robotics
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ec e Xiced-terminal - sim-B38wl27htfx3

1=ap-northeast @ ap-northeast-1.console.aws.amazon.comjrobomaker/viewer?ragion=ap

AWS RoboMaker a38wf27htfxs

Edit w Jerminal Tabs Help
r 1 $

Property

Il Real Time Factor: Sim Time:

« [3.8] AlE0o|dE DOHX2{EH Alg2old XY ME MY HOX|Z2 ZO0i7tA

[Actions] -> [Cancel] £ +EL|LC}

6]
AWS RoboMaker X AWS RoboMaker > Simulation jobs » sim-qly9vz6dtred
¥ Development sim-qgly9vzédtred Actions v
Restart

Development environments

Robot applications Details

Simulation applications Clone
R R Id Status
¥ Simulations . X
sim-gly9vz6dtred © Running
Simulation jobs
ARN Last updated
¥ Fleet management arn:aws:robomaker: 1-2:852352399745 simulation-  Thu August 8, 2019 12:01:19 PM
Robots job/sim-gly9vz6dtred
Fleets

Deplovments

Doosan ROS in AWS RoboMaker (v1.00)



4%t Create robot application

4, Create robot application

AWS RoboMaker= ROS OfZZ|# 0|2 “Robot Application"?} “Simulation Application” &= 7}

X f8oz QX ZZ|EL|Ct. “Robot Application"2 A|EfO|Mu} AX ZE2ES BE AIZY £
Qe S8 ZZaMAL|Ct BHH “Simulation Application"©2 £X| ZZ|E= ROS 88 =21
Y2 AIZ2 Ol SHFEOMEE AR 5= UG LT
In Simulation Job Deploy to Main purpose
robot

Simulation Mandatory N/A - Launch simulation environment
Application - Launch simulation robot
Robot Application | Optional Yes - Control robot

(Simulation can be - ROS node which interact with HW

launched without

robot application)

X|27}X|= Simulation applicatiton 0| A2t CtE2&L|CE O|X| Robot application 2 M E &

& L|Ct. Doosan ROS Ij7|X| AAE AWS RoboMaker RoboMaker =& QIsiA O Hgtst C|2

—

t
N

=

4 g

Hz| =& X FHMSLICE O|E £33 Robot application 8! Simulation application S 2

cEPS= S

g2 N 8 7= ohe F=YUch

doosan-robot
+ robot_ws --- Robot application
+ src -- source directory for robot app. ROS packages related to the application stays
+ simulation_ws --- Robot application
+ src -- source directory for simulation app. ROS packages related to the application stays
roboMakerSettings.json --- setting file for this project.

=AF ROS I}7|X|Z AWS RoboMaker0f A At23}7| Q8iAs QF7ho| 2K 0| TWRSIL|CH 0] &K
& #=0= "for aws robomaker" 2t= F40| & /i, "for aws robomaker"E HM3I0|
g & RFEs #2 + ASHCL o2t #HFE0| Aast O|fE Olst{® Ci5o| A7t =F0
2 AYLIL}.

https://aws.amazon.com/jp/blogs/opensource/building-bundling-ros-app-aws-robomaker/

Doosan Robotics
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Doosan Robotics

Package ‘ SIMULATION ‘ ROBOT Note
common 4 v
doosan_robot v v
dsr_control 4 v
dsr_description 4 v
dsr_example 4 v
dsr_gazebo v

dsr_launcher v v
dsr_msgs v v
moveit_config_m0609 v v
moveit_config_m0617 v v
moveit_config_m1013 v Vv
moveit_config_m1509 v v

simulation job 2 0|0 FHE|AX|2 Robot Application O] ZETHE|X| AXFELICt O|X| Robot

Application 2 EEA|F{E H&L|Ct

Doosan ROS in AWS RoboMaker (v1.00)




4%t Create robot application

[4.1] roboMakerSettings.json It2= FL|LCt robot application0f simulation job=
BYSEE T1US BEGLAIR.

- "simulation”I}*simulationApp”ALO|Of Of2f E=2E FTI5HMA| L.

"id": "Doosan_siumulation_@@1",
"name": "doosan-robot",
"type”: "simulation”,
"cfg": {
"simulation": {
"maxJobDurationInSeconds”: 1860,
"failureBehavior": "Fail”,
"iamRole": "arn:ows:iam: ; ESSEINEN. mee teelll Sseewews. ®e 0
"outputLocation”: "robomaker- L] .

"tags": {}
X Add here
"si ionfpp™: {
"name": “"doosan_robot_sumulation_demo”,
"sourceBundleFile”: "./DoosanRobotics/simulation_ws/bundle/output
"architecture"”; "X86_e4",

=

rlo

F7t g oYLt

"robotApp": {

"name": " <robot app name>",
"s3Bucket": " <bucket name>",
"sourceBundleFile": "./doosan-robot/robot_ws/bundle/output.tar”,
"architecture"; "X86_64",
"robotSoftwareSuite": {
"version": "Kinetic",

"name"; "ROS"

b
"launchConfig": {

"packageName": "dsr_launcher”,

"launchFile": "aws_bringup_robot.launch”

}

Doosan Robotics
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0Ot

122 27 8 3OS 222 SHMAIR:

mjo

- <robot app name>2| A2 doosan-robot/ws_settings.yaml 2| robot_app_name Z HIAA|Q.
- <bucket name>2| A2 doosan-robot/ws_settings.yaml2| bucket_name 2 Z HIFAMA|2.
-[Ctrll + sE =2 BHE ArgE MFELCH

(Note: ws_settings.yaml It setup.sh 8 AIREQ QsfM 7|EE LICE)

e [4.2] 4 =O0|N Run-> Build-> doosan robot robot-apps MEHSIH 22 88 =&
2 E Y0 Run-> Bundle-> doosan robot robot-apps MEiSIY 22 &

[

g Z2I™YS HEYLCh

o [4.3] 475U A Run-> Launch Simulation-> doosan-robotsS MEHSIO A|&2{|0|M

S CHA AISHSHYALS.

« [44] 0 M 2R 38 ZZOUM ASYO|M 58 Z2OTO0| MHED AlE 0]
EHAMOA MAELCH 22 28 T2 122 dance_m1013.py (dsr_launcher I{7|X|
9| aws_bringup_robot.launchE E3{)E A|EL|EZZ A 0|MO| A|ZIE|H ZEO|
2ZE0[7| AlZfgtLct.

[ JON ] Gzclient - sim-2jwxqz6gmh19 |

@ ap-northeast-1.console.aws.amazon.com/robomaker/viewer?region=ap-northeast-1#sim-2jwxq... [

AWS RoboMaker sim-2jwxqzégmh19

* 4 O L7

Property
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5%F Create fleet

5. Create fleet

Fleet Management = EZ22 ZZ|ot= 7|SYLILCE O/ AESHH E&2 88 Z21UZ EX
o] fHe=2 X = JASFLCH
Fleet management At WHiS O[sfsta{®, TX fleets M4 o C}3 2E2 SE3l1 222
fleet] ZISHIAIS. fleete 2% 28 ZE IS 9K Balsks AFo 1EYUCH 2% 38
Z2HWZ fleets SO HIZSIH fleetd] £liUes ZE ER0| A2 88 ZEIHWZ L2
2L 510 Kb AX|gL

« [5.1] AWS RoboMaker (https://console.aws.amazon.com/robomaker) & & L|C}.

« [5.2] 2% M EC|0|M Fleetss {EHSIH. Fleet 50| EAIELILE LEFR ¢

Cto| [Create fleet] H

ES MEHSIAIA|Q.

-2 ="

AWS RoboMaker

X

AWS RoboMaker

Fleets

¥ Development
Development environments
Robot applications

Simulation applications

‘What s a fleet?

Afleet is a group of robats. You can freely register or deregister existing robots to a fleet. A
deployment job in RoboMaker Fleet Management s defined for a particular fleet and each robot

can enly belong to one fleet.

[c]

¥ Simulations Fleets
Simulation jobs
Q 1 @
¥ Fleet management
Robots Name v Status v Latest deployment time v Latest Deployment ID
Empty fleets

Deployments

You dan't have any fleets

o [5.3] Create fleet 0| HA|Z/L|C}. Name ZEO0| fleet O|EE =5t [Create]

HES 2SS

AWS RoboMaker

Fley

ets

Create fleet

Create fleet

Configuration

I workshop-fleeto

Tags - optional Info

Key

Add tag

You can add 49 more tags

value - optionat

Remove tag

Doosan Robotics
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6. Register a robot to AWS RoboMaker

2o Z fleet management 0 222 SESIZAELCt dI2{H AWS RoboMakere EZ2& H O

M

[6 1] 2Z0o| EM O F0|A Fleet management 2| Robots & MEHSIMA|IQ. 2&
E0| BEAIE DD, REZ ACHO| [Create robot] HE S MEHSIAA| Q.
AWS RoboMaker X AWS RoboMaker > Robots ©
¥ Development Robots
Development environments. Q 1 &
Robot applications
Simulation applications
Name v Status v Architecture v Fleet name ¥ Create
¥ Simulations
Empty robots
Simulation jobs
You don't have any robots.
gt management

Fleets

Deployments

+ [6.2] Robot ‘H4d TO| LIEILIA E1, 23 HES HES 2F5HAL.
- Name: 2% O[EQLCt A 2ot 2 & A= Y29 o|E= X|FE.
- Architecture: 28 882 TZ 0| AU E CPU O}7|EH K. X86_645 EH.
- AWS Greengrass group: X1E [Create new]
- AWS Greengrass prefix: 2£9| 0|£0| A}522 MEEL|Ct AY Zo|gtL|Ct

- IAM Role: doosan-robot/ws_settings.yaml I} 2 0{ A| iam_role_for_deployment?|

US Ao
28 23-E 2l5f role O] WYE[ASLICH
(O] IAM role2 AWS Z|aA0| HMA Fots Foloh= O AHEELIL
O role & #3222 WY LI5S HEsHUAIR.

https://docs.aws.amazon.com/robomaker/latest/dg/create-robot.html#create-

robot-role )

Doosan ROS in AWS RoboMaker (v1.00)
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6% Register a robot to AWS RoboMaker

Create robot

General

Name

dr0o1
Must be between 1and 255 characters. Valid characters are a-z, A-Z, 0-, - {hyphen), and _ {underscore). No spaces.
Architecture Info

X86_64 v

AWS Greengrass group details

AWS Greengrass group Info
Create new v

AWS Greengrass prefix

dr001
Must be between 1 and 255 characters.
IAM role Info

AWS RoboMaker requires permissions to call other services on your behalf. Available roles are filtered by trust policies: greengrass.amazonaws.com and
lambda.amazonaws.com

Cloud9-robomaker-ws-deployment-role-190829-050200 v

- [6.3] REZF S|Lto| [Create] HEZ Z&!5tH “Download your Core device” %

0| ZA|EL|C}

- [6.4] “Download your Core device” OA] CIRZ2E 3t MUS ZES HOst=
ROS Master PCOf| AX|sl{oF 2fL|Ct. HXA Download and store your Core's security
resources. H0| A= [Download] HES SESHIAIR. 0] Hot 7| o 8 47
= Ch22E guoh o7[0MEt 72l 7|18 TREE & = AW O] HojX|z =
Of2 = QUSLICH UatM mhe ks ChRZE 510 QHETh f[X|of MESHYAIL.

rOI-

0| MZE ofz male 7% Setup the ROS Master PC O A AR E o & QlL|C}

[6.5] Download the current AWS Greengrass Core software OA AWS IoT
Greengrass 2ZEQIOE CI2EE & = JUSLCEL O] AZEQINE EEZ M
6}% ROS Master PCO|| A X|5{OF &fL|Ct. GreengrassE ROS Master PCO| MX|st=

Ho 7% Setup the ROS Master PC £ A ZXSIA|Z HREHL|CE

Doosan Robotics
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Download your Core device

The final steps are to load the AWS Greengrass software and then connect your Core device to the
cloud. You can defer connecting your device at this time, but you must download your public and
private keys now as they cannot be retrieved later.

(@) This will be your only chance to download this certificate and core.

Download and store your Core's security resources I

A certificate for this Core A private key
dr001.cert.pem dr001.private.key

A public key Core-specific config file
dr001.public.key config.json

Download the current AWS Greengrass Core software

Architecture Distribution os Package
Xx86_64 Amazon Linux Linux Download
ARMvA (AArch64) Uhuntu 14.04 - 16.04 Linux Download

L& SILHO| [View robot] HHES +EL|CL

- “Details” H|O|X|7} #A[ELIC). 2% 0| [Register] H{E0| ASLICL Ol &

of 222 fleett]| S5 & 5= USLICE HES St Yz 4 o fleetof
22 SETLCL
Details

/A Before you can deploy a robot application to this robot, it must e
registered to a fleet. 9

- "Select fleet to register robot to” 0| LIE(EL|Ct ZIC|Q HE

[Register robot] HES Z=|gfL|C

o
>
2

Of

=
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6% Register a robot to AWS RoboMaker

Fleets
Q 1 @
Name v Status v Latest deployment time ¥ Latest Deployn
I (] workshop...
S [ |
- ER2 O/H &a A ot fleeto £HTtL|Ct fleet 2 M5 & m|O|X| ofzHol U
L 232 Za2I8lH fleet I O|X|2 O|ZErLIC}. Fleet I|O|X|0 & 2E 7} 12 &
AlE LT

Fleet status

1 -

Total robots Robots in symc

O|X| HiZE 2|3t AWS RoboMaker H70| &t2&(JUELICE 1 CHS FoM 2R F
S3h= ROS Master PC 2 XSS L|CH

Doosan Robotics



Doosan Robotics

7. Setup the ROS Master PC

AWS RoboMaker0f| ¢14dg = JULE ZEZ HOSI= ROS Master PCE A ELICE Of T
AE 2t=3H ROS Master PC7t AWS RoboMaker O ®ZAEL|CE ROS Master PC 0ff Greengrass

£ 2X| ofof2t Lk gMT WE2 37| 3 E T HHELICH

https://docs.aws.amazon.com/greengrass/latest/developerguide/setup-filter.other.html

5t7| @2 ROS Master PC &0l M O|F0{ XOF fL|LCH.

e [7.1] Setup to install AWS IoT Greengrass

- ot7| BEE 2ABI0] ggc_group AE0| ggc_user AZ S SI=LICH

sudo adduser --system ggc_user

sudo addgroup --system ggc_group

- 817 HES MBS0 AWS IoT Greengrass MX| Tof| st ATEQIOE &&
Lt
cd/

mkdir greengrass-dependency-checker-GGCv1.9.x
cd greengrass-dependency-checker-GGCv1.9.x

wget https://github.com/aws-samples/aws-greengrass-

samples/raw/master/greengrass-dependency-checker-GGCv1.9.x.zip
unzip greengrass-dependency-checker-GGCv1.9.x.zip
cd greengrass-dependency-checker-GGCv1.9.x

sudo ./check_ggc_dependencies | more

- Greengrass MX| M Q= AZEQOE MX|EL|CH
- Ubuntu 16.04 7|&2 2 python &118|0|E, nodejs, java8 O] MX|7} e TL|C|
H

OF

D218 MK %, AUTYSS Greengrass 7t RPGHE 0|ZOR A2 ¥

Z20{0F &= FlBHELICH

mn on
I
n
0

1
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7% Setup the ROS Master PC

e [7.2] Download greengrass-linux-x86-64-1.9.2.tar.gz

https://dlonfpftl0uf5o.cloudfront.net/greengrass-
core/downloads/1.9.2/greengrass-linux-x86-64-1.9.2.tar.gz

- and extract the file to root

sudo tar -xzvf greengrass-linux-x86-64-1.9.2.tar.gz -C /

« [7.3] Execute following to place root CA.

cd /greengrass/certs/

sudo wget -O root.ca.pem

ttps://www.amazontrust.com/repository/AmazonRootCAl.pem

« [7.4] 6% Register a robot to AWS RoboMaker O|A CIRZE
2 (<robot name>-setup.zip)= ROS master PCO| EA}SHUYA| L.

ro
HT
o
]
>
>
E_I

« [7.5] ROS Master PC Of| M Ct2 HHES AMWSI0] 2|aA MYUS greengrass ZHOf
2 FAUAL 7|E ode M otz 5o 22X 2= WA 2#A 2 = AsY
Ch 25 A5 0 42 “A"2ta A L.
sudo unzip <robotname>-setup.zip -d /greengrass
(<robotname> -setup.zipS S A ¢F AKX Ot O|E0Z HHRMAIL)

« [7.6] ROS Master PC OjA| Ct2 HHES AMBIL|CE HEFSIH "Greengrass?7t H&%

o 0F

od
OS2 MHEASHCEHE HAIXZF EAIE LT

sudo /greengrass/ggc/core/greengrassd start

OfX 2ZXO0| Z=HEZJASLICL TS oA BZE Al 25 SIS L L

Doosan Robotics
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e [8.1] Do build and bundle.
- e st4 o5O0|M Run -> Build -> doosan robot robot-app M, Run ->
Bundle -> doosan robot robot-app S AYSIHA|Q. 22 28 ZZ 0| Ao}

g & #sd g

. [82] XAoE2 MAMEl bundle & S3 E ¢=C

-2 N2 A5 Z2 4592 ¥ 4 YBUCL AS0E +¥tE YHS FHY

L|C}.

A& 0| & Run -> Launch Simulation -> doosan-robot S XMASIH Xt5
O =2 bundle 0] S32 2L ElL|C}.

4502 Susts

0x

=1

AWS RoboMaker {2t 22| E{O|L0jM C}SS HHS +8 BHiAL.

[

bucket= <buckt name>

aws s3 cp ~/environment/doosan-robot/robot_ws/bundle/output.tar
s3://${bucket}/robot_ws/bundle/output.tar

<bucket name>Z doosan-robot/ws_settings.yaml 2| bucket_nameQ & HFAA| L.
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9% Deploy to a robot

Deploy to a robot

[9.1] AWS Management Console0f| A AWS RoboMakerE GL|Ct. 21Z 0| EMM O+
O M Fleet management. ©| Deployments £ MEHSHL|CL. Q@ E2Z ALHO| [Create

deployment] HHEZ ZEISIMA| 2.

AWS RoboMaker Deployments

o |

Q 1 2 3 4 5 > &

[9.2] Hjz ¥4 FO| mAIELLCL
- Fleet: 23 TtE fleet® MEHSIAIA|Q.

- Robot application: Tt= 22 Z2 1S MEHSIMA| Q. A|EH0|NME A|ZE Of
O|80| Xtzez= MHE1 S

robot app_name gi0jA 22 S8 Z2Id 0|55 &S &+ USLICH

E ZL|ICt. doosan-robot/ws_settings.yaml It Q! 9|

- Robot application version: Aj H{F S TtS2{H AMZ OHE7|& MEHSIAMA| Q.

AWS RoboMaker Deployments Create deployment

Create deployment

Deployment details

Fleet
Workshop1 v

Raobot application

doosan_robot_robotapp_dema v

Raobot application version Info
Aversion is a numbered “snapshot” of your robot application. It cannot be changed. A numbered version is required for deployments.

1 v

© Version successfully created

Doosan Robotics
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« [9.3] HHZ A FE0|A Ch2at 20| 2E5HAIR:
- Package name: dsr_launcher

- Launch file: aws_bringup_robot.launch

ot
[l

- Prelaunch file: (optional) | 7|0 A A-ESIH ROS & Z0| AIZHE|Z] ©O

L olS AlEHEL A Ol A
A3 EE Ooigs 2d% + ASUCh

- Postlaunch file: (optional). 0§ 7|0fAM MH™SIH ROS 28 EZZI1HMO| A|RtE 2=

= SHS A A
ASYES MYH & YsLLH

- Environment variables: (Optional) 0}7|0{|A =4 Bl4+E ™ol & £ USL|LCH

tot

bE Blg== AlEf ROS OfZ2|#0[M0f XS & LICf

r

Deployment launch configuration

Package name Info

dsr_launcher

Must be between 1 and 1024 characters. Valid characters are a-z, A-Z, 0-9, - (hyphen), _ (underscore), and . (period). No spaces.

Launch file Info

aws_bringup_robot.launch

Must be between 1 and 1024 characters. Valid characters are a-z, A-Z, 0-9, - (hyphen), _ (underscore), and . (period). No spaces.

Prelaunch file - optional Info

Postlaunch file - optional Info

Environment variables - optional Info

+ [94] 2= BTl [Create] HES SEOHUAIR. HIZ7F A[ZELIC

Doosan ROS in AWS RoboMaker (v1.00)



9% Deploy to a robot

Deployment status

- 1 -

Pending In progress Succeeded Failed

Robots status

Q
Robot name v Status
191111 " Deploying (Downloading and extracting 11% complete | 1453 seconds remaining)

- BE A0] SHEA EHH 45 3= 1052 2X2 FH0|7| AR CH

ste{eE 4% 7|E HZO|A [Action] -> [Close] S 1 EH

o = E
g 4 Aon HiE FY 2Eg O 4T art glsuct
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10. References

« Links:
- Working with Robot Applications

https://docs.aws.amazon.com/robomaker/latest/dg/managing-robot-

applications.html

- Working with Simulation Applications

https://docs.aws.amazon.com/robomaker/latest/dg/managing-simulation-

applications.html

- Fleet management

https://docs.aws.amazon.com/robomaker/latest/dg/fleets.html
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https://docs.aws.amazon.com/robomaker/latest/dg/managing-robot-applications.html
https://docs.aws.amazon.com/robomaker/latest/dg/managing-simulation-applications.html
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