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Traditional (manual) ACP Monitoring
Tap Sample Method

Monitoring of ACP populations is an important tool in the integrated management of citrus green-
ing. The most efficient way to estimate field populations of this insect is by monitoring the adults.

Tap sampling has proven to provide data needed to make informed decisions for managing this in-
sect pest (Qureshi and Stansly 2007).

How to sample:

I. Place back side of this 2. Tap the selected 3. Quickly count the insects 4. Write the number of insects from
sheet | foot under the branch  branch with a PVC tube  (beneficials and pests) that  €ach sample on the provided datasheet
to be sampled. or your hand 3 times. fall onto the paper. Pay for later reference and entry into a da-

special attention to ACP, ~ tabase.
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Automated system and method for monitoring and
mapping insects (e.g. ACP) in orchards" using Al.
U.S. patent application No. 62/696,0809.

https: / /twitter.com/i/status/1110151596770500608

Partel V., Leon Nunes, and Ampatzidis Y., 2019.Automated Vision-based System for Monitoring Asian Citrus Psyllid in
Orchards Utilizing Artificial Intelligence. Computers and Electronics in Agriculture (accepted). /



https://twitter.com/i/status/1110151596770500608

Partel V., Leon Nunes, and
Ampatzidis Y., 2019. Automated
Vision-based System for
Monitoring Asian Citrus Psyllid
in Orchards Utilizing Artificial
Intelligence. Computers and
Electronics in Agriculture, 162,
328-336

i

Automated system and method for monitoring and
mapping insects

(e.g. ACP) in orchards" using Al.

https: / /twitter.com/i/status/1110151596770500608
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UAV Imaging

Thermal

Multi-Spectral

Visual — RGB

LiDAR
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Image Detection using Artificial
Intelligence (Al)

> Using Al and deep learning algorithm, we make use of an existing neural network such as alexnet,

googlenet and train them to identify and detect objects according to our requirements

» We are currently usingYOLO on NVIDIA Jetson TX2 board to train the neural networks such that it

identifies and detects flowers, fruits, leaves and categorize them into healthy or unhealthy.

> We are also planning on incorporating the image detection process into various mechanical systems

such as harvesters and weed blasters for effective extraction of fruits and removal of weeds.

Detection (yf trees and categorizing them based on health and size

Image Source: PrecisionMapper _




UAV-based Image Analysis Using Artificial Intelligence-Al:

#TreeCount, #TeeGeoreference, & #TreeCategory

PrecAg Program UF SWFRE

UAV-based Image Analysns Usmg Artificial Intelligence-Al:
#TreeCount, #TeeGeoreference, & #TreeCategory
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Utilizing
Intelligence.

Total: 4904 Trees
Gaps detected: 106
between blocks: 4.5 m

between rows: 7.4 m
betweentrees: 2.4 m

Distance
Distance
Distance

Citrus

in

Phenotyping
Imaging and Aurtificial
Remote Sensing, 11(4), 410; doi: 10.3390/rs11040410.

Throughput
Multispectral

49 o8O0 Lase 498 ¢ s
e

s 08 s¥06 @ » O

*IF  an o8 07820

=]

GRPO B RAAN Bk 4 % G098 SV S§ 400 KieN  NERCART Eies

56 4% a2é ® %8 o 2g Legte WEEY @ sSen s SMACEuL . vees @

w dgeus 9 0 » : pa® B b 4089 9ABISUYE SEEBabRe

SHPIEBs LB @4tE & xS SPsetts t BRGNS o B aeED ., SRIMCE = Som

O #rees o6 “00aG0BE & iadify) G045A0NS A8Nse & 408050%y Sas SFR: L

)8 o =u MUgCHSPR @ SeNOeN * CRgIRB & W Vedub avE a»e

TTETTL CRUET T Y T AT ™

IFBrrORS o (1% WS

PARRINEe weadd ¢ “oatmew

noseh 80 amBy,

s mapen  § sepWde B BEiy

o

wes  Soudy FETSONE B 5 90 NNPES L L TLL Ll R e Segp®

secesnen 19 @8 B 059 Wi SOWIYAPS LT T S WAl 9 skeese Nang ¥ e @

& A6 WETHEeYE @ AQORLN BB Ipela MY Sie Wie o BECORISE PB =L LT LE

Ll " NOUYS ' vaneRsl] N BLAES | coteeets ¢ wdbn b gwesenes ) GRaENG

VOR PP sMov » e voupe oo ARNN L UL T WP s tle Pirenelr 4 RNaAPS JBINP -

LLL B EL N L) Hedw o Aosal v@ PEs0 @SB oRd: & T T Coweters @ TRy 88

*oD 88 8 o e Oy @5 @pede & W (11} e CLLE T pEs WD @ B0 < Baes AR W

®eg 4 & - v 00 9 eREs s =} Rl LAl Y o a ¥ atpgen L L EEEL I T 1. o

peebyees Gpopte & ABERER P EHRINIVL WB.R Gmg Ten D ats S0e ‘ogee o= 00 wies Agh o NEy ges

4 299 HsOkames SORARNYS Bl aceves gor e b% aup edeyw 0 Ssptanse cWaYgnds vas s s Sanes

29094 @+8 » e ePoa% TdIsEsew VG IOV el <0 GAFRIMES S TRNED €28 Sy ¢ VAAPEBER 79 ¢ ob =

4TRE SusRERs  4ENEEYAG BESHsTh VUL OGS ABsesad 4090 OB o ove B sOm 6n AMneAtS o P % OveRlets

»® QAWE c@e™ & P @5 6 GePRan ARNeBEsE @ “OID  Wd PN e C L T 1T

29 ® we MEIORIEN O Ceunds BHESPS  SUgeEUA B N #° W OO0 0 ASHERes (ke O ¢ sesagsl sOwecns weRReR

O%sds & » ooy & 0# ¢0 #ec_ O SCes 09 O seteaet O O *:adusin 9 ¢

SEL LN T P

. AWBREO &%

e e

WeePRE & ghes O oS L1

vang ® woosens Qep e P

*PPRSL So% #O0 BeePPare v MNNVE

BB AeT GnsBote  aggsRine AG PSR

- o ghveta

o.-o 895 #asd

soxpeas

sas pRdgese
Wogudy & B0V 06 BEESoLsR

NGNS & @ s0p B 48 P

aCy = S mrg Wb @

L L L pewr I w3 e




Ampatzidis Y., and Partel V., 2019. UAV-based High Throughput
Phenotyping in Citrus Utilizing Multispectral Imaging and Artificial
Intelligence. Remote Sensing, 11(4), 410; doi: 10.3390/rs11040410.
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Ampatzidis Y., and Partel V., 2019. UAV-based High Throughput
Phenotyping in Citrus Utilizing Multispectral Imaging and Artificial
Intelligence. Remote Sensing, 11(4), 410; doi: 10.3390/rs11040410.
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GIS-based software to visualize UAV data

https://t\\'ittcr.com/i/Status/1 104117633505509377
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https://twitter.com/i/status/1104117633505509377

UAV-based High Throughput Phenotyping in Citrus Utilizing Multispectral Imaging and
Acrtificial Intelligence

Total: 4395 trees
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Gaps detected: 215

Ll Distance
between rows: 11.8 ft

. . Distance
8| between trees: 19.6 ft




UAV-based High Throughput Phenotyping in Citrus Utilizing Multispectral Imaging and
Acrtificial Intelligence




UAV-based High Throughput Phenotyping in Citrus Utilizing Multispectral Imaging and
Acrtificial Intelligence
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UAV-based H

Gaps detected: 3871
between rows: 20.4 it
between trees: 11.2 ft

Distance
Distance
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https: / /twitter.com/i/status/1042058065481269248



https://twitter.com/i/status/1042058065481269248

UAV- and Ground-based High Throughput Phenotyping in Citrus
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/ Southwest Florida Research and Education Center

UF IFAS

UNIVERSITY of FLORIDA

[FAS Extension

UNIVERSITY of FLORIDA

ik Remote Pilot License Trainin

ate of Fosa il - April 30, 2019

B | Southwest Florida Research and Education Center

Agenda
9-9:15 am

e Opening remarks and introductions- Dr. Yiannis Ampatzidis and Jennifer Bearden -15 min

9:15-9:55 am
i th
In order to obtain a Remote TlleSdaY; Apl'll 30 ’ 2019 = Section 1 - Aircraft identification and registration — 30 min
Pilot Certificate from FAA 9:00 a.m. - 3:45 p.m. T —_—
under the Small UAS (Part 107) UF / IFAS Southwest Florida Research and 9:55-11:15 am
rule, you must pass the initial Education Center
2685 SR - 29 /Immokalee, Florida 34142 = Section 2 — Airspace and Aeronautical Symbols — 50 min

aeronautical knowledge exam.
This training will prepare you to UAV-based high throughput phenotyping = Sectional Chart Reading Activity — 20 min
pass this exam and obtain your i aaions—0mliniis

certificate.
11:15-12:15 pm

What you learn: = Section 3 — Aviation weather and effects — 50 min

Airspace and Aeronautical Symbols Lunch Break

Aeronautical Charts 1-1:20 pm
FAA Part 107 Regulations SO e UF procedures- John Rouse — 20 min
Airspace Classification 1:20-2 pm
L Gops detected: 106

Aviation Weather boes =  Section 4 — Risk management — 30 min

s between rows: 24.4 ft
Risk Management —— Break/questions — 10 min

between trees: 7.8 ft

and much more ........... 2-2:45pm

Distance
between blocks: 14.8 ft

= Section 5 — Aeronautical knowledge — 30 min
Register for your spot on the Eventbrite link ($75 per person) below.

There is no registration fee for extension agents, and UF faculty, students 245345 pm
and staff ($10 is requested for Iunch), Still need to register here: = Applications in Agriculture-Yiannis Ampatzidis and Jennifer Bearden-30 mins
https://www.eventbrite.com/e/remote-pilot-license-training-tickets-59955736221 Final questions — 20 min

Lunch is provided.
For questions, call 239-658-3415 or email Jennifer Derleth at jderleth@ufl.edu.

- /

Planning Committee: Yiannis Ampatzidis, Jennifer Bearden, Jim Fletcher, Gene McAvoy




Precision Ag Engineering Program

- UNIVERSITY of
UF FLORIDA
Institute of Food and
Agricultural Sciences

Southwest Flo
rida
and E4 ida Research

“ducation Center

!

From Left to Right: Daniel Escobedo Summer Intern, Jorge Escobedo Summer Intern, Dr. Jaafar Abdulridha Post Doctoral Assoadte, Dr Ylanms
;Ampatzudls Program Leader, Dr. Xiuhua Zhang Visiting Scholar from China, Dr. Thanos Balafoutis Visiting Scholar from Greece, Magda Derival l
RResearch Assistant, Shirin Ghatresamani PhD Student, Sri Charan Kakarla Engineer Not Pictured: Victor Partel Research Assistant

k https: / /twittcr.Com/PrccAgSWFREC /



https://twitter.com/PrecAgSWFREC
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Questions/Comments?
Thanks for your attention!

Yiannis Ampatzidis

Assistant Professor

Agricultural and Biological Engineering Department
University of Florida

Southwest Florida Research and Education Center, Immokalee
Office: 239-658-3451

Follow us on
Facebook: https: //www.facebook.com/ precagswfrec/

Twitter: https: / / twitter.com/ PrecAgSWFREC

and subscribe to our channel on
YouTube: https: / /www.youtube.com/channel/UCkU9pg_fRHIpeN2qZKHz2Cw

for updates about our program.

UFIFAS

UNIVERSITY o&f FLONE T,
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