ICT Virtual Organization of ASEAN Institutes and NICT

(ASEAN 1IVO)

Appendix 4.2

PJ2202 IVO Project - Agricultural 10T based on Edge Computing

KICK-OFF MEETING
Report/Minutes Form

I. Organizer:

Name: Dr. Hoang Trong Minh  (P1701R07)

Position: Project Leader

Institution: | Posts and Telecommunciations Institute of Technology
Il. Program:

Time: 8h00 AM — 10h00 AM (GMT+7, Hanoi time)

Date: 20 May 2022

Venue: Virtual Kick off meeting

Program Agenda:

Time Content Responsibility
8h00 — 8h05 - Guests greetings International Coop
Division, PTIT
8h05 —-8h10 - Opening speech Assoc. Professor. Dr.
Dang Hoai Bac,
President of PTIT
8h10 —-8h25 - Reviewing on main work packages and | Dr. Hoang Trong Minh,
tasks Project Leader
- Short introduction of members
8h25 —-8h30 - Group photos in Google meet
8h30 —-8h50 - Outlining the UMT research group Professor. Dr. Norliza
- Describing the main responsibility work | Mohd Noor, UMT,
packages on the project Malaysia
- Presenting the planning and expected
results
8h50-9h10 - Outlining the NECTEC research group Dr. Chalee
- Describing the main responsibility work | Vorakulpipat, NECTEC,
packages on the project Thailand
- Presenting the planning and expected
results
9h10-9h30 - Outlining the UET-VNU research group | Dr. Nguyen Trung
- Describing the main responsibility work | Linh, AVITECH, Vietnam
packages on the project
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- Presenting the planning and expected
results

9h30 —-9h50 - CRDA discussions Group discussion

-Shared drive & communication
tool/channel

- The next Event organization

- Discussion on valuated comments from
SC

9h50 —10h00 | - The closing statement Dr. Hiroshi Emoto from
the Secretariat

lll. Participants:
Delegates from Posts and Telecommunications Institute of Technology (PTIT):
1. Assoc.Prof.Dr. Tran Quang Anh, Vice President (PTIT)
2. Assoc.Prof.Dr. Nguyen Tien Ban, Dean of Faculty of Telecommunication 1
3. Dr. Do Trung Anh, Deputy Head of the Office of Science & Technology
Management and International Cooperation,
4. Nguyen Thi Thu Nga, International Coop Division

Delegates from NICT:
Dr. Hiroshi Emoto from the Secretariat of ASEAN IVO

Delegates from Project Team:

No Full Name Affiliation ASEAN IVO
member ID
1. |Dr. Hoang Trong Minh Posts and Telecommunications P1701R07
Institute of Technology, Vietnam
2. |Assoc. Prof. Hoang Dang |Posts and Telecommunications P2202R01
Hai Institute of Technology, Vietnam
3. |Dr. Pham Anh Thu Posts and Telecommunications P2202R02
Institute of Technology, Vietnam
4. |MSc. Nguyen Thanh Tra |Posts and Telecommunications P2202R03

Institute of Technology, Vietnam

5. |Dr. Tran Thi Thuy Quynh |VNU_University of Engineeringand |P1802R07
Technology Vietnam, Vietnam

6. |Dr. Pham Minh Trien VNU_University of Engineering and |P2202R05
Technology Vietnam, Vietnam

7. |Dr. Nguyen Le Khanh VNU_University of Engineeringand |P2202R13
Technology Vietnam, Vietnam

8. |Dr.Chu DucHa VNU_University of Engineeringand |P2202R14
Technology Vietnam, Vietnam

9. |Msc. Quach Cong Hoang |VNU_University of Engineeringand |P2202R06
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Technology Vietnam, Vietnam

10. |Dr. Ngo Khac Hoang VNU_University of Engineering and |P2202R07
Technology Vietnam, Vietnam
11. |Assoc. Prof. Nguyen Linh [VNU_University of Engineering and |P1802R05
Trung Technology Vietnam, Vietnam
12. |Assoc. Prof. Nguyen Viet [VNU_University of Engineering and |P1802R06
Ha Technology Vietnam, Vietnam
13. |Dr. Phung Manh Duong |VNU_University of Engineering and |P2202R15
Technology Vietnam, Vietnam
14. |Dr. Norulhusna Ahmad |The Universiti Malaysia Terengganu [P1904R05
15. |Dr. Hazilah Mad Kaidi The Universiti Malaysia Terengganu |P2202R12
16. |Prof. Norliza Mohd Noor |The Universiti Malaysia Terengganu |P2202R11
17. |Dr. Chalee Vorakulpipat [National Electronics and Computer |P1701R02
Technology Center, Thailand
18. |Dr. Montida National Electronics and Computer |P2202R09
Pattaranantakul Technology Center, Thailand
19. |Dr. Soontorn Sirapaisan [National Electronics and Computer |P2202R10
Technology Center, Thailand
20. |(Dr. Takeshi Takahashi National Institute of Information and [P2202R08
Communications Technology, Japan

IV. Summary of the activities corresponding to the objectives

No. The activities corresponding to the objectives stated as the Actual

proposal status

1. The project leader formally informed for all project members | Done
that the project was underway.

2. The project leader made the introduction to the team and | Done
provided them with background information about the project's
requirements, experience, and roles

3. The representatives of collaborated institutions discussed the | Partial
work packages assigned, project plan, and CRDA signing done!

4, The members were together focused on favor solutions to adapt | Partial
the valuated comments from SC done?

5. The members agreed the organisation of the next academic | Done
event

6. The formal working media was introduced to make the efficient | Done
cooperation such as shared drive & communication
tool/channel.

7.| The project members received more detailed guidelines from | Done
IVO SC to finalize specific work plans in the project

1. The representatives of collaborated institutions discussed the work packages
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assigned, project plan, and CRDA signing as follows:
Months
1 2 3| 4 5 6 7 8 9 | 10|11 12

Activity

2022

The kick-off meeting (Online)

The next Academic Event

Collect comments on CRDA from each party
Submit CRDA to NICT ||
Design an loT monitoring system with drones and
edge computing capabilities

Design the security framework

Develop the fertilizing and watering systems
Conference attendance, publication

2023

Develop and optimize edge computing solutions to
the system

Develop the security solutions

Develop the pollinating system

and the plant disease predictor

Data collection and analysis

Workshop

Research exchange (to NICT)

Conference attendance, publication

2024

Data collection and analysis

Publication
The final meeting

The members were together focused on favor solutions to adapt the valuated
comments from SC

The proposal for the edge computing for indoor smart farm need to be more
specific on the use of drone (2 drones) in this experimental setting:

In the vertical farming, there are several layers of vegetables. Therefore, the
indoor drones with cameras could be used to monitor the growth and diseases
of vegetables.

IP and knowledge transfer: Intellectual property and knowledge transfer after
signing the agreement:

IP belongs to the parties which design and create the system but knowledge will
be transfer to all parties.

Data collection:

In order to monitor the growth and diseases of vegetables, a lot of data need to
be collected for the machine learning model which will classify the disease.

V. Others

The link for the event:
https.//portal.ptit.edu.vn/enqg/posts-and-telecommunications-institute-of-techn
ology-launch-the-research-project-agricultural-iot-system-based-on-edge-compu
ting-under-asean-ivo-program/

Here are some pictures at the kick-off meeting:
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SNA BINTI AHMAD UTM RAZAK

ASEAN IVO PROJECT Morliza Mohd (abbreviated for Mohamed) Noor was a Professar in

and Informatics, Universit Teknologi

2 Vo
2 Raiak Facultyof Tachnglogy and s ru Tekno I . Review the proposal
Agricultural loT based s : -~

i from UTM. Sho has taught Circuit Theory, Princples of . DesgnanioT  Developand  Design the evelopthe  Davelap the
on Edge computing Communication Engineering. Principes of Propagation to Diploma monitoring  optimireedge  security fersizing an posinating
I 4 students. Far the BSc af Electronic System Engineering, she taught smwith  computing ek watering system and the
-Malaysia- EOSERCHG £ Bin s ioad o e i dedin e drones and edge_solutions o the systoms plant disease
taught Systems Engineering Priaciples and Analyes, Irteligent : compating  system predictor.
ms, gent Data Anaiyse i capabiltes

i e M g s o o 1

ol
e 2 EEE
and handwriting recognition. Five Ph.D. and 20 Master’s students b
have graduated under her supervision. In total, she has received Task 11 x
appraximately 2 million Ring
journals and in indexed conference proceedings, and HAZILAH MAD KAL HATRAH MAR KN
e e e
ol e
Programme Accreditation, and 2 membar
ns Agency (MQA] assessors” pane,

Plans and Expectations

Agr’iCU |tura| |OT based on & * Developing security monitoring framework based NFV and SDN

technologies in order to monitor, trace and analyze network-traffic
Edge Computing e o ;i behaviors of loT devices
« A basic set of suspicious security patterns and abnormal behaviors
Developing a security framework for agriculture-based loT enviranment related to loT devices are examined
* The results will be published in international conferences
National Electranics and Computer Technology Center (NECTEC)

* Research exchange
Thailand

40 AM | mhu-mrqu-yba

The introduction slide by the project Iead:
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Agricultural loT based on Edge computing

The kick-off meeting

=
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NECTEC
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VO Agenda

2h00 — 8h0S
8h05 - 8h10

Guests grestings

Opening speech
8h10 —8h25 Review on maln work packages and tasks
Short introduction of members
8h25 = 8h30 Group photos in Google meet
8h30 - 8h50 - Outlining the UMT research group
Describing the main responsibility work packages on the project
- Presenting the planning and expected results
8h50 — 9h10 - Outlining the MECTEC research group
- Describing the maln responsibility work packages on the project
- Presenting the planning and expected rasults
Outlining the UET-WMU research group
Describing the main responsibility work packages on the project
PFresenting the planning and expected results
CRIDW, discussions
Shared drive & communication tool/channel
Event arganization
DHscussian on valuated comments from SC

3h10 — 3h30 -
3h30 - Sh50 -

h50 — 10h00 The closing statement
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Internaticnal Coop Division, PTIT

Assoc. Prof. Dr. Dang Hoai Bac, President of
PTIT
or. Hoang Trong Minh, Project Leader

Professor. Dr. Morliza Mohd Moor, UMT,
Malaysia

Dr. Chalee Worakulpipat, MECTEC, Thailand
Dr. Tran Thi Thuy Quynh, AVITECH,

Vietnam

Group discussion

Dr. Hirashi Emato from the Secretariat of
ASEAN IVD
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ﬁ Review the proposal and Plan

The concrete objectives

Intelligent computing solutions

FPropose Intelligent models/solutions based on novel techniques for plant care and disease control

loT security framework

Propose a securty framework related to IDS based AVMLU/DL approaches and D20 authentication

scnemes

The agricultural loT performance enhance

Propose novel model/solution to offload and process the tasks and data

ﬁ Review the proposal and Plan

Current System
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&

WP1: New intelligent edge computing solutions for data collection and local response controlin smart farming
WP2: An agricultural loT security framework based on authentication, data preservation, and encryption
WP3: An autamatic agricultural system for indoor smart farms with the invelvement of robot arms and drones

Front node

LY
LE
Light Seraor

lm Zoil molnbure

|

Sragert Coavey

*

Humrient:
Temaapraar
SpsiEm

S
.y
®
Zighee/lora
WiFI

Edge computing

IoT gateway

Intelligent control
Smart procaessing
Security

&

SG/LTE
MB-loT

Cloud camputing

I_/" \ T
-]

ng""/'l °

° Applications

8/13



ICT Virtual Organization of ASEAN Institutes and NICT
(ASEAN 1IVO)

VO Review the proposal and Plan

Work package Nol Work package No2 Work package No3

Design an loT Develop and Design the Develop the Develop the Develop the
monitering optimize edge security secUrity fertilizing and pollinating
system with computing framewaork solutions watering system and the
drones and edge  solutions to the Systerms plant disease
computing system predictor.
capahilities

Work Tasks Year 1 Year 2 Respensibility
Package VHU-U U

Task 1.1 x

Task 1.2 X

Task 2.1 S

Task 2.2 ]

@eeee

e e

e e e
S

Task 3.1 3

VO Review the proposal and Plan

@ b Collaboration
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E= guH

@
Testbed
Farm
ElS
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VO Review the proposal and Plan

Objectives

Offloading strategies,

) g . | Authentication and Abnormal
{ Front - End devices DL/FL ; : detectian.

, . Decentralized learning : R : Methods
5 g :ﬁ: O = § o= { | Analytics, federated leaming
: I : S § Server i | and swarm learning.
i Tamperahre, Humidity % Setll""l'!' T Planning (6-18 manths)
edtigessar 3 E : : «  Optimize offloading
LI e '& == i prablems based on
E;_"_'--- loT Gateway heuristic algorithms,
Smartphome +  |D¥S based DLSFL (Test on

Offloading decision ! 10T *3 database). Down
: Smart contral | e vt { stale to Edge Devices,
: Data Analytics ! H o apply minkal model to Pi.

i ; Abnormal Detection || i «  Smart contrel based on
.' - ! Disease detection ' FIS/HA.
: | - B Expected Results
Model and testhed.

IVO Review the proposal and Plan
® . Practical pilotcase

iPad ; Greenhouse e — _

Internet 'ﬂ_-._.- Internet / Front - End devices

Server § 55"”5' rtphone  aytonomous Robots

2

~ Crop Yield prediction L= NE-IoT/4G/5G/ Sensarnode
> Predictive Insights 0 WiFi/Zighee | o Smart Camera
i ETID P Lt !
» Crop and soil monitorin i ':E‘)E i
P g | Router/Gateway e C} i h_<
» Dizease Diagnosis i :
- g i i Temperature, Humidity E P
= Agricultural harvest i \ ... andlightsensor . \weather Station | |
* Spraying drugs to treat diseases ' S
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VO Review the proposal and Plan

Vo

&

Integration of Coding-FL-DL for Flant Disease Detection

Practical pilotcase

! Buntign o ending sigorithe -
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Flar: image

"
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Dstign of ecoding abgreinhm m

Erserpgy EFficiert
Sunion and coding

Federated Learning lor |

Dr. Hoang Trong Minh
[Project Leader

Azsog, Prof, Hoang Dang
Hai
Dr. Pham Anh Thu

IM!-:. Nguyen Thanh Tra
ISc, Tran Thi Hsong Giang

DOr, anh Tran Hiep

DO, Tran Th Thisy Quynh

Dr. Pham Minh Trien

Dr. Mgwyen Le Khanh
Dr. Chu Duc Ha

W s, Qussch Comg Hoang

Communication networking, security, edge computing,Be responsile for the whole
project, the adaptation of the [oT system ta Yietnam's agricultural practice, and the
develogment af edge computing capshilities, suppart the development of security
sohutions.

Cosmamanacation networking, securityBe responsable for the PTIT team, oversee the
technoogicsl development of the PTIT team,

Communication networking and edge computing/8e respansible for the development of
aptimizaticn algoeithms based an heuristic methads.

Communication networking and edge computing/8e respansible for the development of
aptimizaticn algorithms based an analytical methods.

Associated member/Be responsible for the planning, logistical set up and execution of
project mestings, workshops and other academic events

Comguter vision, rabotics/ Support the development of object detection and navigation
algorithns,

‘Wireless commaunacation, practical implementation of kT securityf Support the
development of security solutions

Agriculture technolagyy Be responsible for developing the pollinating system and the plant
disease predictor, suppart the translation of technological developments to agricultural
practice in Vietnam, exchange agricuftural experience with the UTh team and athers
Agriculture technolagy, specialist in pratectsd agriculture and plant factary’ Support the
transiation af greenhouse systems ta agricultwral practice in Vietnam

Bickogical technobogy! Support the choosing the plant care nowtine of sgrcuftural crops.

Rohotics,’ Be responsile for the development of localization and navigation slgorithons,
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Introduction of Members

Specialized Field/Role | Affiliation| Country |

FTIT  WEETHAR

—
TIT WIETHAM
FTIT VIETHAM @
FTIT VIETHAM

rTIT WIETHAM

WNU-UET  VIETHAR

WNU-UET  VIETHAR

WNL-LET  VIETHARA NEI:TEE..I
WNL-UET  VIETHARA

WNU-UET  VIETHAR Nﬁ

WNU-LUET  WIETHAM
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Introduction of Members

Or. NBJ} Khac Hoang.

Assng, Prof, Mgusen Linh Tring

Dr Phung Manh Duong

Dr. Horulhusna Shmad

O, Hazilah Mad Kaidi

Prof, Morliza Mohed Moo

Dir, Chealbes Viorakulpipat

Dr. Montida Pattaranantaioul
Dr. Sopntoen Srapaissn

D, Takeshd Takahasha

Specalzed Field/Role
Winebess comminication, communication networking/Support the development of edge
computing cagabiltees,
Signal processing, winebess communication, communication networking. Al 10T security/
B responsible for WRLU-UET tesnm, owerses the technobogical development fior the VHL-
LET team, support the development of security solutions

Camputer schence, software engineering, artificial intelligence and security! Support the
rlemluprru'lt of Al and security sohutions

i icathan, o icatian netwarkingSupport the designing of rabat
and ﬂ'ﬂm sysiem for polinating and plant dissase prediction
icatian, o icatian netwarking. kaTy Support the for developing

IoT mnﬂltnth,g system {the fertilizing and watering systems).
Winebess commisnication, communication networking. T/ Be responsible for developing
1oT monitoring systam |the fertizing and watering systems),

Signal processing, A Be responsible for the UTM team, overses the development of the
16T monitorng system

Infisnmation seurity)’ Be responsible for MECTEC team and the development of security
saluthons

Infommatian securityy’ Suppart the development of security salutians.

Informatian securityy’ Suppart the development of security salutians.

Cyherseciity, maching learnang) Support the developmant of security solutions
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WNU-LUET  WIETHAR

WNU-LUET  WIETHAR

WHU-UET

WHU-UET  VIETHAR
Ut MAALAYSLA
umT MIALAYSIA

umaT MIALAYSIA

&
~ &

i-i‘]
NECTEC

MECTEC ~ THAILAND s romss o ssiima

MECTEC  THAILAND

MECTEC  THAILAWD

KT JAPAN
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YO Discussion

1. The evaluation comments from the SC

- Operation and communication of control devices (drone, robot arm, ete) UMT and UET
- Significant of the 1oT security and NVF at this time. NECTEC

- Member will contribute to the project.

- Relevant information (IP and knowledge transfer) is not provided in the proposal.

2. Collaborative Research and Development Agreement (CRDA)
- Deadline, September 2022

- Intellectual property (IP)

3. Shared drive & communication tool/channel

- Email; viber/telegram/whatsapp

4, Next academic event

- Hanoi, October 2022

Thank you for your attention!

Hoang Trong Minh
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