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» Vision, Why robot?

» Status of robot today

» Challenges and solutions
» What Is SSES?

» What i1s R-CPS?

» Activities at Akraino
» CPS Robot blueprint family
> Robot basic architecture based on SSES blueprint
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Vision

y Robotics can contribute to the achievement of SDGs
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Robotics

[https://www.mofa.go.ip/policy/oda/sdgs/pdf/Japans Effort for Achieving the SDGs.pdf]

Robots allow humans to focus on creative work

/A AKRAIND

11/10/202

5 3



Status of robot today

» There are industries in which robots are not Wldespread

Agriculture Restaurant Food factory B Retail

“SIP SSES”

https://sip-sses.net/wp-content/uploads/2022/01/%E3%83%A2%E3%83%8E%E3%81%A5%E3%81%8F%E3%82%8A%E6%97%A5%E6%ICHACKEA%BCRIA%ESBAD%BO%BEL%EE%IF %ET%A8%BF.pdf
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Challenges

Robots today have challenges in these industries.

1.
2.
3.

Objects with diverse shapes, flexibility, and frictional properties
Uncertain environment (uneven and wet ground, weather etc..)
High-mix small-lot production

Solution 1.
Flexible robot handling for various objects under various
environments “SSES(Sensor-Rich Soft End-Effector System)”

Rapid communication with robots for human and robot co-working

Solution2. Reliable and low-latency speech recognition
(Jeff,Signalogic will talk in the next presentation.)
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SSES(Sensor-rich Soft End-effector System)

» Japan's Cabinet Office invests in R&D on flexible robot handling
“SSES” through SIP.

(Cross-ministerial Strategic Innovation Promotion Program)
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SSES (Sensor-Rich Soft End-Effector System)

Ritsumeikan University and other companies research and develop SSES in SIP.
*SIP: Cross-Ministerial Strategic Innovation Promotion Program

» SSES Approach

> Enhancement of cognitive ability Vi
aintenance

polymer materials N
» Advanced 3D printing technology
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SSES use case and demo

Remove dishes from table

All video from

SIP SSES project
https://sip-
sses.net/publicinformation/

Serve on plate 11/10/202
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R-CPS(Reconstructable basic system for Cyber Physical System)
- Data collection/analysis and feedback to physical space for SSES
- Construct and reconstruct various systems easily and at low cost.

Controller/PC for
Actuators(Robot, Motor, Valve)

External sensors
High-speed sensing/Control
- Analog/Digital signal

gd
- Sampling interval = Ims

¥

MSM (Multi-Sensor Module)

On-board sensors

- Accelerometer =
- Gyro
- magnetic w/3axes
- Temperature

- Humidity - Pressure
Ranging

- IAQ - RGB

ADC/UART/IZC for external sensors

. Bluetooth
~10m

LPWA
~200m

Wired

Sensor data

Sensor setting

Camera module

g Raspberry Pi

’ Digital 10, DA

Sensor data
(quantify)

Measuring instrument
w/ Bluetooth IF

Sensor data

' Measuring instrumerRS232C
@ w/ Wired IF Converter

LAN, Wifi, Wired
Sampling interval = 100ms

" PDH(Physical Data Hub)

1.Add location info

J

(Global/Local location)
2.Time stamp
3.Add Unit(m/sec etc..)

4.Format

5.Diagnose

Dev tool Protocol Data description
< language

P SMQTT  sson

Hardware: Raspberry Pi, miniPC, PC etc
0S : Windowds, Linux(Ubuntu,Raspbian)

Internet

API

J

i 3

[ Dashboard on PC/Tablet

Sensory evaluation @
L &

1%
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CPS Robot Blueprint family overview

» There are many challenges and use cases, and solutions will be a combination of elemental tech.

> We launched CPS Robot Blueprint family on Akraino.

» Focusing on "Robot basic architecture Blueprint" to provide OSS stack based on SSES/R-CPS.
BP: Robot basic architecture based on SSES BP Candidate 2.:
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Robot basic architecture based on SSES Blueprint

» Open software stack for

» Collect sensor/robot data
using R-MSM and loT GW

» Analyze data
» Feedback to robot control
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Detall of blueprlnt In Akraino R6

Compeonent in releaset

IoT data

<«—— Realtiime feedback

-«——— Dynamical action
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Edge server

applicatign
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»y Documents are available on wiki

Robot basic architecture based on SSES - Akraino -

Akraino Confluence
» Architecture document
» Installation/Test document

You can easily build data collection function.
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https://wiki.akraino.org/display/AK/Robot+basic+architecture+based+on+SSES

Detall of blueprint in Akraino R7

» Enhance functionality
» Data processing
» Data analysis

/Cloud/Edge Could N\
VM or Container
Componet Generate Al model Analysis support tool
in release? Decision tree Time series Graph |
LOF, etc.. Distribution map
<«——IoT data |
<«——Realtime feedback data processing
<«—— Dynamical action
mongodb mongodb
(processed data) (raw data)
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Basic data processing and analysis software

Data processing and analysis methods differ depending on use case.
This library provides common method and accelerates implementation of

data processing and analysis. FUjiTsu
Data read_db _env Returns the environment data for the specified time period.
processing detect_change Detect the point of change in data for a specified time period.
resample Resampling Input time series data.
calc_maxminavg Calculate the maximum, minimum, and average values for a specified
time priod.
Data analysis kmeans Classify time series data by k-means method.
plt_overrap_fig Create a chart that overlays multiple time series data.
others diagnose Graph the reception period of R-MSM data and detect reception errors.
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Robot Blueprint activities in future

» Enhance current blueprint functionality

» Autonomous optimization of Robot Control
e.g Parameter optimization of PID control

1. Store data measured by robot control PC and
R-MSM
(Robot control result, contact, pressure etc..)

2. Analyze data in the cloud for better
parameters

3. Feedback parameters to robot control

Welcome participants
Contact: fukano.haruhisa@fujitsu.com

This work was supported by the Cabinet Office (CAO) and the Cross-ministerial Strategic
Innovation Promotion Program (SIP), “An intelligent knowledge processing infrastructure,
integrating physical and virtual domains” (funding agency: NEDO).
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Figure: Enhance Robot basic architecture based on SSES Blueprint
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