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A Goal
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Promote IEEE 1855-2016 Standard FML.
Propose FML tools for real-world applications.

Propose FML learning curriculums for high-
school students and learners.

Al-FML International Academy
a

. - ‘ .'

Promote high-school students around the world
to combine FML tools with machine learning for

real-world Al applications.

Apply FML to real-world robotic applications.
Apply FML to AIOT Applications

I..Al-FML as a Service, Al-FaaS

Lab
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Al-FML International Academy
=

Current candidate places for this event are as
follows:

@ Tal wan: Tal nan, Kaohsi ung,
i @ Japan: Tokyo, Osaka, ¢&

i@ I taly: Napoli, e

i @ Canada: Edmont on, s

| @ Spain: Santiago deComposteIa Cordoba,
Granada, =

I @ France: Pari s, &

'| @UK Nottingham, é

OA Lab 2 /54



H
e

Al-FML International Academy
<

=7
A Organizing Committee
I President: Hung-Duen Yang, Taiwan
I Vice Presidents for AI-FML Tools
ChanghingLee Marek Reformat Giovanni Acampora Jose M.Alonso Toru Yamaguchi Jose Manuel SotdHidalgo
Taiwan Canada Italy Spain Japan Spain
I Vice Presidents for AI-FML Applications
| e -— V ".' x\//j
.r\\ e Vo a . ~ !
OA L bPoHsun Cheng  YusukeNojima  NaoyukiKubota Marie-JeannelLesot Amir Pourabdollah
a Taiwan Japan Japan France UK 3 /54
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Al-FML International Academy
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Al-FML International Academy

T
Co-Learning on Game ofGo

|
Al-FML

Applications
_~

Co-Learning on Math Co-Learning on Language

-
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Al-FML International Academy
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Al-FML for AloT Appllcatlons

Chang-Shing Lee

—
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National University of Tainan, Taiwan
WebDuino / Kebbi Air Al Robot

2019/12/28
OASE Lab



Educational Institution

I u

NUWA

for Biz

Learning has never been so interesting

Kindergarten / Elementary School /
Art Class / After-class School

According to studies, interacting with
robots can strengthen children’s concen-
tration and intensify learning outcomes.
With our NUWA tools for development,
teachers of any subject can easily demon-
strate course content in better quality with
our robots.

America-Yama Garden Academy @ %e:<+E

OASE Lab

Service Industry

Light up the Customer Experience

Receptionist / Exhibition Guide / Sales

Light up the Customer Experience

NUWA robot is able to use face recognition
technology to identify your gender and age,
tailoring experiences to you with its vivid
expressions and movements. As a service
robot, it can attract customers, introduce
products, and satisfy various situations.

Xiaomi Youpin, Nanjing B

.
=

fib

Robotic Applications (Ke

A STEAM robot gives you more possibility

Teachers / STEAM Class

Teachers not only can use CodelLab(Edu) to
create their own teaching materials and
share to students in the class easily but
also can assign a mission to them. Stu-
dents can use Codelab(Edu) to practice
their mission and use the simulator in code
lab to see the result.

I8 Kids ’P"ﬁ"

T
—
-

Db
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Java Fuzzy Markup Language

ZRA JFML: the first Java Library complying with IEEE 1855 Standard for F
gfmgw y complying
http://www.uco.es/JFML/

JEML is distributed as Open Source software under the terms of the GNU Public License GPLv3.

This library offers a complete implementation of the four FLS enclosed in the W3C XML Schema definition (XSD
the standard IEEE 1855 for FML:

0 Mamdani U TakagiSugeneKang (TSK) 0 Tsukamoto 0 AnYa

JFEML makes use of the new Java APl JAXB (Java Architecture for XML Binding) to bind W3C XML

schemas and Java representations, making it easy for Java developers to incorporate XML data and
processing functions in Java applications

JFML includes classes and methods in order to facilitate developers to import/export FLS defined with
A The standard IEC 61131-7
A PMML

A Matlab
b 1“
JFML is now also accessible in Python 3.x through Py4JF ¢



https://www.gnu.org/licenses/quick-guide-gplv3.html

Fuzzy-as-a-Service (Faa3

v Problem: Fuzzy Logic Systems are usually associated with dedicated

hardware/software.

u  Stand-alone or simple-networked, desktop computing or embedded

u  Bottleneck : Complex FLS computations, particularly for ambient devices

v Solution: Service-Oriented Architecture (SOA)
u Abstraction of processing logic from presentation and data
u  Openness, reusability, elasticity and performance
v FML as data exchange language
u JFML as processing logic

Pourabdollah, A., Wagner, C., Acampora, G. and Lotfi, A., 2018, July. Fuzzy Logic As-a-
Service for Ambient Intelligence Environments. In 2018 IEEE International Conference
on Fuzzy Systems (FUZZ-IEEE) (pp. 1-7). IEEE.

/54
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FLS [Cloud] Server


https://ieeexplore.ieee.org/abstract/document/8491522

Human Monitoring System using FML/JFML

/54

Fuzzy As a Service
(Faas)

WEB
R SERVICES

FML (IEEE Std 1855 - 2016)
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FLS
Designer
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Rulebased
Machine
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Monitoring Station




Contacts

Nottingham Trent University, UK.

u Dr Amir Pourabdollah

u amir.pourabdollah@ntu.ac.uk

u Prof. Ahmad Lotfi
u Ahmad.lotfi@ntu.ac.uk

u Bhavesh Pandya

u Bhavesh.pandya@ntu.ac.uk
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= Web:Bit Al-FML Blocks/ AIQJ

A By surfing on the web, you will find a
template of blocks below.

Device ID ~ 10390NNNB1194300119
FrEEEL - Rex gy iky
EHESEoNEEE R (J'I."'G“f http://android_asset/kebbi_eye.gif ”»
OF = i LT

H OA Lab 12 /54



@: Web:Bit Al-FML Blocks/ AIQ:I'

This is the ID of the robot Kebbi.

/

Device ID 10390NNNB 1194300119
FTTE S SRS

L5 W hupiandrold_assetikebbi_eyegi L)
g fmi BT

Execute the actions that you want a robot Kebbi todo

using blocks provided by Web:Bit _ _
Define your topic name

based on MQTT protocol

" OA Lab 13 /54



= Web:Bit AI-FML Blocks/ AloT

A The followings are available blocks on the Web:Bit website

A FML-related blocks include logic ( ), math ( ), expansion
(32 F ),and Kebbi ( wn W)

| web:Bit -
_ | Bty
Bk 45 LED —
I@m B I%%%§+
EELTN | Emeses BELEERRA +
| sams
| RS
§vo sim

Lab
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A Select block |logic(
f( Q) é Do b )

APullb | o tfechﬁc‘)i
Into the blocks _

u OA " Lab 15 /54



A Click on a gear icon.
Some blocks will be appeared.

A Select block elseif (x / | Q) and move It to the
place belowb | oc k Qi 0D f ez oo

A A new block will be added.

: OA Lab . 16 /54



¢$ Web:Bit Logic Blocks/ AloT
A Take Tips Payment for an example. There
are 3 output fuzzy variables.

pay_tips

a M
A Choose blocks elseif (x /7 = Q) and if (x / )
and move them to suitable places.

r—v

elseif —W | SR ’

—

else |05 SR Z5 »i

OA Lab > = | — 17 /54




Web:Bit Logic BIocks/AIoTﬁ

A Select the second block from block logic

| ==
B

S
N rz1
| e
| ==

A Pull it into the blgck, R T
click on the drpp-down menu, an. %
choose icon <6

OA Lab _18 / 54




A Select block expansion( :': £ ), broadcast(
ocelved broadcast(] B A

QIs
—

S &R bt il
N BT

Broadcast (

APullitinto block
OA Lab N 19 /54
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Web:Bit Math BIocks/AIo'Ir'

> _/v

A Select the first block from block math( )

Received broadcast messapei A a )
. OASE Lab

/ 580



@: Web:Bit MathBlocks AloT
T
AThe firsth iffy ( 'Q)denotesfi < 395 0

(low).
A low
1
FML knowledge bas
. y T . D &rglebase

3.5«

AFill 3.5in block math ().

OA Lab o 21 /54



Web:Bit Math BIocks/AIoT

A The second block h elseiff (x / Q)
denotes that i < 6 is Bl Gmedium).

medium . .FML knowledge bas
& rule base

.

3 4 6 l ;
6.5

A Repeat previous action and fill 6.5 in block

math (). L

B TR - R
T |

oy
LU
OA Lab 22 /54




= Web:Bit Al-FML Blocks/ AI\(J)(/T

A We design FML Kebbi using blocks dg, else if,

A Block expansion( :'s f ) for robot Kebbi

| skt i - ==
| 58 | BEEE
) ize | EuE
|z B

| OA Lab 23 /54



= Web:Bit Al-FML Blocks/ AloT

A In the first block flod ,  w espedcific Kebbi
blocks including blocks light ( © ), voice (1 ),
and animation ( @ ), to control the robot

to action when the output fuzzy variable is
low(® ). [sittissi -

 OA
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iz

N~

5 N e | ) 5= X
@3%2:!5\\%\< T B

| mi : 5 0 CEEEARRES 129
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Ex éijz“l:iﬁj
CL = iw  sei_TiEer

A In the second block e | s, webuse blocks lig t

OA Lab 25 /54



