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A recording of the webinar will be made and be distributed

See www.aseanfawaction.org/drones-and-digital-ipm

View Options

ASEAN FAW ACTION PLAN

1. Use the Q&A box to ask
qguestions to the speakers

2. Use Chat to make a comment
' to everyone (e.g. thanka
speaker, share a link, highlight
an important point)

Drones and Digital IPM

_______________________________________________

3. Use Reactions if you want

to share a reaction quickly —

thumbs up, congratulations,
etc.

Webinar Series
Part 1: 4 June 2024

_______________________________________________
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Time
Agendd

11:05 Q & A Session

11:25 Closing ASEAN Action Plan —

10:00 Welcome & Remarks ASEAN Action Plan — Dr Alison Watson
Dr Alison Watson
10:10  Next-Generation Pest ~ Professor Yong-Lak 11:30  End
Management Tools: Park | West Virginia
Drones + Sensors + UlnlelEng, Jisi

Artificial Intelligence +
Natural Enemies

10:30 Q & A Session

10:45  The Drones for Preesan Rakwatin |
Agriculture Project in Executive Vice
Thailand

President, Digital
Economy Promotion
Agency (depa), Thailand
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1. Who has operated a drone in
the field for agricultural
purposes?

2. How important will drones be
in agricultural crop protection and
crop health in the future?

3. Do we need more research on
drones and agriculture?

4. Do we need more standards
around drone use for agricultural
practices in the field?

Have you ever operated a droneinthe
field foragricultural purposes?

H No
M Yes

B No, but | have for other
purposes (e.g. tourism)

Howimportantwilldrones be in
agriculturalcrop protectionand crop
health in the future?

B Not important
¥ No so important
B |mportant

M Very important

Do we need moreresearchon drones
and agriculture?

H Yes
H No

M | am not sure

Do we need more standards around
drone use foragriculturalpracticesin
thefield?
M Yes, but not so urgent
M Yes, urgently (within the next
18 months)

HNo

M Not sure

ASEAN FAW ACTION PLAN



1. Who has operated a drone in the field
for agricultural purposes?

2. How important do you think proper
training is for people to fly drones for
agricultural purposes?

3. Should agricultural drone pilots be
registered?

4. Should pesticide application by drones
be regulated? (e.g. rules around who can
apply pesticides by drones, standards that
must be applied and safety rules that have
to be followed)

Have you ever operated a drone in the

field for agricultural purposes

HYes m No H No, but | have operated a drone for other purposes (e.g. tourism, wedding

photographer)

5%

Should agriculturél drone pilots be
registered? (e.g. on a government
registry)

mYes
m No

B | am not sure

How important is proper training for
people to fly drones for agricultural

purposes?

Should pesticide applicati
drones be regulated?

® Very important

® Important

H Notvery important

= Notimportantat all

on by

m No m Yes

0%



Poll

1. Who has operated a drone in the field for agricultural purposes?

2. Would you be interested in attending a special training and skills course on drones in agriculture and next
generation pest management tools?

3. Have you seen drones used in agriculture for:

seeding; delivery of beneficial insects; pesticide application; fungicide application; fertiliser application; crop health
monitoring; other

4. would you be interested in being part of a network supporting the development of a regional Drones and
Integrated Data Centre of Excellence on Climate-Resilient Food Systems?

ASEAN FAW ACTION PLAN



Next-Generation Pest Management Tools:
Drones + Sensors + Artificial Intelligence +
Natural Enemies

Our Speaker:

Professor Yong-Lak Park | West Virginia
University, USA

The Drones for Agriculture Project in
Thailand

Our speaker

Preesan Rakwatin | Executive Vice President,
Digital Economy Promotion Agency (depa),
Thailand

This Photo by Unknown Authoris licensed under CC BY-SA-NC



https://www.flickr.com/photos/ciat/26936673075
https://creativecommons.org/licenses/by-nc-sa/3.0/

Next-Generation Pest Management Tools

Drones, Sensors, AI, and Natural Enemies
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Yong-Lak Park, Professor of Entomology
West Virginia University, U.S.A.




Drones (UAV, UAS, or sUAS)

o UAV: Unmanned Aerial Vehicle
o UAS: Unmanned Aerial System
o SUAS: small Unmanned Aircraft System (official term by the US FAA)

Rotary wing Fixed wing



Drones and Sensors

Sensor

Natural color
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Thermal sensor




Autonomous Drone

Satellite-guided

fore'y 4
Take picture E)//?%
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Spray pesticide Autopilot



Invasive Plants to Eastern USA

Mile a minute Japanese knotweed



Invasive Plants to Eastern USA

Psyllid



Mile-A-Minute Weed
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Detection of Mile a Minute Using Drones

i

.

‘s‘—;
e
-

Aerial images taken < 25 m above the ground
can detect mile a minute



Autonomous Drone Operations

'_" Take Off
) Land

e GPS coordinates of field landmarks ~ — UAS flight path tracked by GPS



Automated Drone Survey in Large Area

a0 W | § &£
Aerial Download Georeferenced

survey with aerial alignment finalized aerial

autopiloted Images and stitching map

drone



Detection of Mile-a-Minute Patches

~35 acres
Steep terrain






Mile-A-Minute Weevil

/ .
Releasing natural enemies in
- large areas
- hard-to-reach areas



Mile-A-Minute Weevil

Shortage of weevils Current release method

$1.00

Rhinoncomimus latipes - Foliage feeding weevil
Mile-a-minute, Persicaria perfoliata

e Adults = $500.00/500 + shipping

[USDA 526 Permit Required]

Only one lab produces L_ocate weed patches and
the weevils In the USA hand-release weevils



Detection of Mile-a-Minute Patches

~35 acres
Steep terrain



Development

Deployment

-

UAS
-
attaching -
& T e~ h
Pod
* dispenser
s
loading -
Pod
-
loading :
& Weevils
o Y

<

deploying pods

Ground impact &
weevil release
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Development of Bug Bomb
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Development of Bug Bomb




UAS Equipped with Bug-Bomb Dispenser




Development of Bug-Bomb




Bug-Bomb Dispenser




UAS Equipped with Bug-Bomb Dispenser
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ed with Bug-Bomb Dispenser
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Aerial Release of Bug Bomb




Effect of Aerial Release on Weevils
T | A




Effect of Aerial Release on Weevils

Walking:
no effect

Mating:
no effect



Effect of Aerial Release on Weevils

Feeding:
NoO
effect




Effect of Aerial Delivery on Weevil Feeding

Effect of aerial release of R. latipes on post-release survivorship and feeding ability
Study year and treatments?® Survivorship (%) Feeding amount in 15 days (cm? per weevil)
Trial 1 (2014)

Release at 15m 93.0+5.13 4,5+0.53
Release at 30 m 88.2 +7.07 49 +1.44
Control 1 91.3+4.79 48 +1.16
Control 2 90.0 +4.08 4.2 +1.48
Trial 2 (2015)
Release at 15m 1.7 +7.77 46+1.35
Release at 30 m 89.9 +8.31 4.1+1.78
Control 1 87.5+645 44 +1.01
Control 2 88.8 +8.54 42 +1.74

No significant differences at 5% error rate

Park et al. 2018. Pest Management Science



Japanese Knotweed & Giant Knotweed

A 4




Japanese Knotweed Phenology

Vegetative stage  Flowering stage Seed cluster



Japanese knotweed

giant knotweed

knotweed at
flowering stage

Aerial view
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Machine Learning Advantages

Algorithmic Solution | Machine Learning

Computer Computer

Program




Aerial Images for Deep Learning

Number of aerial images used to train and validate
deep learning capability

Training . Testing Total
Category Validation Images
Images Images Images
Giant knotweed at the vegetative stage 5351 1528 764 7643
Japanese knotweed at the vegetative stage 7538 2154 1075 10,767

Knotweeds at the flowering stage 5827 1665 833 8325




SWIN Transformer

Swin Transformer network architecture
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Enhanced feature extraction with two successive Swin Transformer blocks



t-SNE Plot for Feature Extraction

J ® Giant Knotweed
10 ® jJapanese Knotweed Vegetation
PBpanese Knotweed flowenng
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Knotweed Psyllid
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Knotweed PsyIIid




Presenter Notes
2024-12-03 16:57:37

P . S(iﬂematic view of the bug pod
“~g - ~y [designed in this study
Flying to target area
e
Drone with
dispenser
Attaching bug : R
Detecting Japanese

pod to dispenser
knotweed and

deploying bug pod | ihewp s idopensatis

leas wrinkles wath sl it

Biodegradable bug pod >

Fhe top lid is covessd with
Jupanese knotwesd leaves

\ Loading insects to bug
pod using aspirator
“‘ Knotweed psyllids i |
‘ Agkalara itador Japanese knotweed patch

(Aptalandae, Heopeer)



Bug Pod Design

designed in this study

50 mm




Environmentally Friendly Bug Pods

Polyvinyl alcohol (PVA)









Checking Mortality after Aerial Reiease

2 B

.Successful for 3 weeks until storms hit
-y O\ W LT - A




Next Generation Workforce Development

_ 3 Data Analysis LA Interpretation

Pilot Drone Analyst Software Expert Knowledge
() = () l;li () ;
Autopilot Auto detection Generate experts

Field protocols Machine Learning New workforce



Funding Agencies & Collaborators

A \" 4
USDA #Z:ENIFA
= I

West Virginia Univ.
Kushal Naharki
Roghy Karimzadeh
Nellie Heitzman

Erica Edigner

Jaewon Kim

Rakesh Chandran

Xin Li

Sruthi Valicharla

Srik Gururajan

U.S. Forest Service
Chris Hayes

Cindy Huebner

Rick Turcotte

Heather Smith

USDA APHIS
Colin Park
Joel Price
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The Drones

for Agriculture Project
in Thailand

Preesan Rakwatin
Executive Vice President
Digital Economy Promotion Agency (depa), Thailand



Established under the Digital Economy Development for

Economy and Society Act B.E. 2560 (2017)

* VISION

* “We work smart every day to build a world-
class digital economy and help people
perform better, think faster, and live
better.”

E

EQUALITY

Q

QUALITY

S S S

SMART  SERVICE-MINDED SIMPLIFIED

MISSION

Develop

national policies
and plans on
digital development

Support

digital manpower
development

IIIIIIIIIIIIIIII

!.-) aona

Promote

investment and
business operation
on digital industry
and innovation

r_

Co-operate

with other entities
in digital industry
and innovation

| development

Propose

law, regulation,
measure, and
sandbox
recommendations



P L}pgelrgllortheg;f. Center Northeastern
rovincia vUS er Urmce Provincial Cluster Office

& @Khon Kean

Lower Northeastern
Provincial Cluster Office

Lower Northern Provincial
Cluster Office
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Eastern Provincial
Cluster Office

@Chon Buri
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Thailand
Digital Valley
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e oo depa E)adna
Reinforcement Transform d pa - |

, Ecosystem
Promote Digital Industry Transform Businesses and Enabling

& Innovation Create New Growth Engines  Djgital Ecosystem Digital
| p— | Thailand

* Employment
Rate

» HealthTech

GovTech * Purchasing
AgTech

EdTech Powe.r .
FinTech ] * Quality of Life
TravelTech ° Strong
Community
* Civil Society
* Sustainable
Economic Growth

Digital Manpower Intermediate Advance/Expert




Thailand Digital Catalog = ©*"

Hardware and

service Embedded Software Software
&~ o & A B e o
Standard R4 N4 R4 () (&) Edl==| crmi
dSURE dSURE dSURE = \ =7 T ,'f'
Privilege . Access to Additional scores in BOI privileges in | Arcess o gov. d Registered as
: 2(je ; "
b publ!c P"“‘““?"“f‘“t public procurement smart city areas Sapporting it a
oth national and local levels ! measures entrepreneurs
Thai digital providers
Supply
Demand
clients in industries
(1] Digi e | o ot y % ot
. gital Providers ‘ S Procurement Access to digital products and services
Public registered on ’1 . Q"ah.ﬂed. + Standard » certified by the Comptroller
: S Products/service < £ ;
Sector Thailand Digital Catalog ‘ Price General's Department
Private | .

2]

Software
2009%bo of tax deduction at the budget of 100,000 THB
Sector

(existing privilege per the 200% tax reduction program)

Individual

Access to qualified products and services
Certified with standards on safety and quality at reasonable price
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The Internet of things (loT)

Smart Farms and Smart Communities
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) -
My Moo Ban Application

Turn a smartphone into a life saving alarm device
for the elderly

Reduces the time it takes to get help to a loved one

Nong Hiang, Phanat Nikhom District, Chon Buri

¥ 4 o (\
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depa United Nations Public Service Awards 2022

Winner in the category Fostering innovation to deliver inclusive and equitable services

depa

Koh Libong Community: Digital Transformation for Smart Environment

™\
Community enterprises, Tourism and career development Koh Libong, Kantang, Trang P Technology

’\ “Drone”

Impact

Reduced illegal fishing has resulted
in the restoration of dugongs and

Illegal f]Shlng has led to the . Manatees die from marneanT e
destruction of natural resources. @@/@\Q manatee poaching
Tourism has increased as housing and
o _ manatee sightings have improved
Manatees died in accidents Answer and Solve High cost of fuel for

on community tour boats. 4 issues tourist boat service From the increase in tourism. The
- S local economy has also improved.

| :II The increased revenue made it

i possible to provide more public

services on the island.
DECENT WORK AND

ECONOMIC GROWTH

14 e 195w | 17 oo

: a- @ The on IM In Thailand to receive this year’s award.

©

O n e In the world to receive such award.




Total Agricultural Land|Area

153,184,527

Forest, Non-cultivated,
and Perennial Area

| 72,810,928
Cultivated area
77, 743 GQSTS ‘! "'* Conserved Area
f
4 2,629,901

navINVasns

8,037,932 ASJISOU

9,202,664 .

Drone use in agriculture
lasuionisINBASs  Annualgrowthrate  ANA:Dlasunuasiutosnin

9,063 88 80,000 =

IKavALIdoya :dUNVILIASUIIDNISINUGAS NS:sovINUasiaakns U 2566

- MINISTRY OF DIGITAL d ’ aaaaaa
ECONOMY AND SOCIETY epa I n an a

Challenges in Thai agriculture sector
High cost of cultivation

Shortage of Labor and skills

Limited access to
digital technology

Insufficient government support
allied with farmers needs conservation
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Agricultural Drone Registration as of Feb 15, 2024 (NBTC)

B Projected [ New Registration

30000 — 27679

20000 —+

10000 —+

New Registration

5 21 133 0

2017 2018 2019 2020 2021 2022 2023 2024-02 2025 2026 2027

Year
HG robotic
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Project Overview

One Tambon One Digital

(Chumchon Drone Jai)

Establish drone
repair centers

50

centers

Lo

AR

Promote the use of
agricultural drones in

5 O 0 Communitie
4 Million Rai

L - o

¢ H e
® m o

b 4. 4

coveringan
area of

(7]

Collaborate with the
private sector to
establish licensing
examination centers

50

nationwide

Phitsanulok

Khon Kaen

Ubon Ratchathani
Chonburi
Songkhla

MINISTRY OF DIGITAL

d e e 'CICDE

Develop the skills

1.000

drone pilots

100

repair
technicians

Elevate the standards
of digital technology
products through

T

dSURE



Qualifications for Communities Joining the Project of s depa oyezo
Communities Prepared for Investment

At least 40%

r@- Th ity must b
€ community must be to: Must own an area of

o 0 o
officially established and .
) K at least 4 rai for
recognized by the government. ¢ = ¢ .
training purposes.

h Must consist of at least community economic groups,
@ village funds, cooperatives,

—pu
20 h holds.
...... orsenoies ® S () or associations representing
..‘ large agricultural communities.
Located near at least Must have two representatives . For drones Iarger than 11 liters
Qessupportservice center. trained as drone pilots. For drones up to 11 liters: but not exceeding 17 liters:

Communities must contribute Communities must contribute
50,000 Baht. 90,000 Baht.

epa
]
[=] 3]

iSoulunisdis:vu




Activity: Upgrading Existing Repair Centerns fFzmmasz, depa | D
into New Business Change Agents

1 Repair Centers

nuuvaufasmwamsmuﬂs .T.I
K'l\)KuEiDUQ'InQ XXXXXXXXXXXXXXXXXX

é )
= .?ﬂﬂﬁ ||..@Ji

10 Communities

Each community must have at least 20 households

50 +

AUGHOU
. Agricultural Area

Target group
Repair and Coordinating
@) 4 rai

‘
maintenance services  Sale channels communication
e Technicians speaahzmg
in electrical, mechanical, or digital services
e Community-based repair technicians

)




Qualifications for Community Technicians
Joining the Project

Operate a repair service shop
serving the local community

Have at least two technicians
designated as representatives

fa]

o 8

Must participate in training programs
specified by the authorities.

Own a service area of at least
40 square meters for repairs.

Be part of a community network
capable of providing repair and
maintenance services

Us:znonKkoudnv
Uanangdio
1 500 14 Bu Us:nauaoy
uuna 8, 9, 10, 11, 12, 13, 14,
15,16, 17, 19, 21, 23, 24 L.

| |
AuUannkau yuna 6"
Audnvnkouvanve vula 7"
AuUnideo uuna 7"
Audnniukau uuia 8"

, yaus:ionga ;
; Kouoa 7 Bu E
i 1500 7 Bu Ussnouady !
i UU102.5,3,4,5.6,8
P 10 U, !
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Conditions for Transferring Drone Usage Rights

¢ depa E)a5ha
for Agriculture

Provide drone services for - : :
: : Participate in the cost-sharing ,
agricultural spraying to members ) : : Group Representative
for adapting drone technology in agriculture.
and other farmers.
The services must cover
a total area of at least Contribution rate: 2 persons
@
0/ -
2’ 500 ral At least 40 0. MUSF com.pl-ete tra-lr-ung.and
obtain official certification
within 1 year. from the authorities.




Economic and Social Impact

Project Partners

Value exceeding
t') 20,000
=

million Baht

Reduce costs and
save expenses for farmers

°* 0 %

Enhance quality of life by
lowering injury and
mortality rates from chemical usage

MINISTRY OF DIGITAL
ECONOMY AND SOCIETY

. $ Generate income
Reduce work time )
\y and create jobs

° IJJ”” Improve productivity and
cultivation efficiency
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Promote the use of agricultural
drones

Establish drone repair
centers
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Digital Economy Promotion Agency (depa)
80 Ladprao 4 Road, Chom Phon, Chatuchak, Bangkok, Thailand 10900

Email :
Tel : +66 2026 2333


http://www.depa.or.th/
mailto:depathailand@depa.or.th
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ASEAN FAW ACTION PLAN

Thank you to our speakers today:

Next-Generation Pest Management Tools:
Drones + Sensors + Artificial Intelligence +
Natural Enemies

Professor Yong-Lak Park, West Virginia
University, USA.

The Drones for Agriculture Project in Thailand
Preesan Rakwatin, Executive Vice President,

Digital Economy Promotion Agency (depa),
Thailand
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Drones and Digital IPM

A recording of the webinar will be made and be distributed
See www.aseanfawaction.org/drones-and-digital-ipm
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