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EXPLORER = cmdixt M X

> OPEN EDITORS hakoniwa-bas orkspace > dev > ai >
\ HAKONIWA-UNITY-DRON... 1 0.0
> .history
> drone START
v hakoniwa-base
> docker
> hakoniwa-con... M
> hakoniwa-core... M
> native
> params
v workspace
v dev
v ai
> _ pycache
ai_qgtable.py
cmd.txt M
custom.ison TERMINAL =~ @ bash - hakoniwa-base
drone_angl... tity,deflate,gzip"”, "accept-encoding'
drone_sen... }, message: AssetInfo { name: "Unity/

hako_robomod... ~ : Extensions } :.
asset_notification_start: Got a requ¢ =
ata: MetadataMap { headers: {"te": "{
type": "application/grpc", "user-agei
37.0-dev grpc-c/15.0.0 (windows; chti =
encoding": "identity,deflate,gzip"”, :
identity,gzip"} }, message: AssetInf( . mscenes

t" }, extensions: Extensions } - SmDrone
r
=

gtable_model.csv

gtable_model2.py

> OUTLINE

‘ > TIMELINE
i > LOCAL HISTORY
X WSL: Ubuntu-2204  air & ®0As6 In1,Col1 Spaces:4 UTF-8 L@y
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FARE 7y NEOT — 9% 3249 3OS T -5 70

BETORIL
(HBEXEY, UDP, MQTT. ROS)

L A5T-4 !
o HAS (PDU) |
(FERET7TYN) 1010 !
I010 |
g | RET—Y |
Y (PDU) |
(FBE71zYh) 1010 ;
1010 !

e SIS

python (FBRE7tYN)
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Our Future Vision for Robotic Service

How to Integrate?

Al Analysis Generative Al Agent Gaming
Space Space Space
Virtual Service

Challenges faced in
the embedded
systems domain

Robot Service
Networks

Challenges faced in
the cloud domain

Cloud Service

Coverage of ROS LA How to Integrate?  (gyerage of ROS
/{ Robot
[
[
Robot Micro
Controller Controller
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Fusion of Virtual and Real

- Integration of Virtual and Real in Simulation

Generative Al Agent
Space

Al Analysis
Space

Virtual
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| J — # IRl A 5
What IS m ROS 2? mROS 2 application pub/sub me%ssa]ging for Topic

MROS 2 API 4_/— partially compliant with rclcpp
.

mROS 2 comm. lib.  autonomous communication |

RTPS (embeddedrTPS) |€ in accordance with RTPS specification

\- J
UDP stack (Iwip)
CMSIS wrapper  |¢— lightweight and efficient process
by C/C++ for <~200MHz / <~1MB

Kernel (asp3, Mbed, POSIX)
HAL library real-time kernels for EMB
Embedded devices contributes perf. and mem. usage

ROSCon 2022 ee0o e

1111111111 N m

yet another runtime en vironment

a mROS 2 N\ .
onto embedded devices
on EMB board T RSO e
better perf. & mem. usage ¢ —

partially compatible with rclcpp

only for Topic comm.,

and many unsupported features v G
P! such as QoS, Service,,, j Lo R

g = N i) S

mROS-base/mros?2

agent-less and lightweight communication
library compatible with rclcpp for embedded d ...

* 151 ¥14

N B https://vimeo.com/showcase/9954564/video/767140724 20
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mn 2 Currently Supported

mROS-base/mros2-asp3-f767zi et

reference implementation of mROS 2 for STM32 STM32F767
NUCLEO-F76721 with TOPPERS/ASP3 kernel oy

STM32F769
| Di ry ki

w16 ¥2

mROS-base/mros2-esp32

reference implementation of mROS 2 for ESP32

ar
MB

mROS-base/mros2-mbed

boards

*27 ¥3

POSIX

reference implementation of mROS 2 for Mbed |
0s | . (o’
*40 Yo |

. ‘ . mROS-base/mros2-posix

reference implementation of mROS 2 for POSIX

layer
0 * 4 ¥
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Virtual Robot
(Digital Twin)

Virtual Signal

Virtual World

Real World

AR Agent
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tmori — hosoai@hoso

E|C to increase/decrease linear speed by 10%.
R|V to increase/decrease angular speed by 10%.
‘Q' to quit.

hosoaz Pad-X1-Carbon-4th:~/rcjp2023$ ros2 run mturtle_teleop_key
eop_key

Reading from keyboard

OojL).|,IMI|VU|I keys to move around.

'K' to stop the turtle.

W|X to increase/decrease maximum speeds by 10%.

E|C to increase/decrease linear speed by 10%.

R|V to increase/decrease angular speed by 10%.

'Q' to quit.

docker

» workspace

.gitignore

.gitmodules
» PORIAY
FLLI(>

main® *

4 —®ICR A S

VP aEE& M A8 E Dl

y=ZFl

INFO: PicoModel create_lchannel: logical_id=1 real_id=0 size=48

LOG_DEBUG : 00000000.104 : [MROS2LIB] create_subscription complete.

LOG_DEBUG : 00000000.205 : [MROS2LIB] Initilizing Domain complete

LOG_DEBUG : 00000000.382 : [MROS2LIB] subscriber matched with remote publisher
START

Press ENTER to stop...

LOG_DEBUG : 00000002.187 : [MROS2LIB] subscriber matched with remote publisher
START CREATE PDU DATA: total_size= 56

INFO: shmget() key=256 size=56

PDU DATA CREATED

CREATED ADDR=0x101da@@@c

LOADED: PDU DATA
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