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ET

D
evelopers of a cutting-edge solution (IoT

ree
) that 

provides early detection of pests attacking trees.
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¾
Flying insect w

hich lays its eggs inside palm
 trees.

¾
T

he larvae, em
erging from

 the eggs, feeds on the core of the tree
and 

evolves inside it, causing the tree to eventually collapse. 
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T
he P

alm
 W

eevil 

¾
T

he palm
 tree, does not show

 any signs of 
distress, until few

 m
onths later, the treetop 

collapses. A
t this point, it is too late to save the 

tree. 



South Am
erican palm

 w
eevil

African palm
 w

eevil

R
ed palm

 w
eevil

-
C
onfidential

inform
ation, cop

yright 2016 A
grint Sensing Solutions LT

D
.

A
ll rights reserved

 -

4

D
ates Palm

s
C
anary Palm

s
C
oconut Palm

s

C
oconut Palm

s
O

il Palm
s

C
anary Palm

s
D

ates Palm
s

C
oconut Palm

s
O

il Palm
s

H
ow

 B
IG

 is th
e th

reat?



M
arket P

otential

¾
O

rnam
ental palm

s: Public gardens, private gardens and 
cities.

¾
D

ate palm
s: 125 M

yielding trees.

¾
O

il palm
s: 2.1 B

yielding trees

¾
C

oconut palm
s: 1.5 B

 yielding trees.
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Spray and P
ray…

. periodic spraying (or other m
ethods 

of applying pesticides) of A
L

L
trees and keeping a close 

eye, hoping to salvage the tree once detected (in m
ost 

cases its too late for that)
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W
hat is the current best practice ?



IoT
ree

–
In tree Sensing

¾
L

ow
-energy  sensor, easily attached to every tree , provides

early detection of the 
R

ed Palm
 W

eevil larvae in its early stages.

¾
C

loud based services  sending an alert directly to the plantation w
ith specific tree 

ID
.

¾
A

 platform
 for additional tree borer insects detection or other precision 

agriculture applications.
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¾
U

S Provisional Patent A
pplication N

o. 62/313,987                

“A
 System

 and M
ethod for D

etecting the E
xistence and 

A
ctivity of V

erm
in and L

arvae in T
rees and Plants” 



W
hy is the E

arly detection so attractive ?

C
learly, an early, targeted detection is the only effective answ

er to the 
w

eevil problem
, for the follow

ing reasons:

¾
R

educe the cost, increase the revenues 

¾
Preserving pesticide efficiency

¾
Saves the trees

¾
E

nvironm
ental protection 
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D
etection C

hallenges

¾
N

o
visible

m
arks

ofred
palm

w
eevil(R

PW
)attack

on
tree

¾
V

arious
palm

tree
types

(date,ornam
ental,coconut,oil)

¾
T

ree
heightand

diam
eter

varies
m

uch
from

young
to

adulttrees

¾
T

ree
plantation

environm
entvaries

from
quietdesertto

bustling
city

¾
O

ther
anim

als
and

especially
insects

m
ay

be
active

around
and

in
the

tree
(e.g.,

longhorm
)



T
ree C

ou
p

lin
g

¾
T

he
tree

coupling
is

im
portant

as
it

is
the

physical
elem

ent
w

hich
carries

the
vibrations

caused
by

the
larvae

to
the

seism
ic

sensor
¾

A
fter

rigorous
experim

enting
w

e
have

decided
on

the
coupling

device
–

w
hich

is
a

drilling
screw

in
varying

dim
ensions.

¾
T

he
various

solutions
w

ere
evaluated

according
to

the
follow

ing
param

eters
-

¾
Perform

ance
¾

E
ase

ofinstallation
¾

Price
and

availability



H
ard

w
are

¾
T

he
IoT

ree
sensor

uses
a

proprietary
hardw

are
design

w
hich

includes
analog

circuitry
alongside

digitalcom
putation

capabilities.
¾

T
he

board
is

com
prised

of4
m

ain
sections

–
¾

A
nalog

seism
ic

sensor
¾

M
icrocontroller

–
an

A
R

M
C

ortex
M

4
core

based
m

icrocontroller
w

ith
em

bedded
analog

peripherals
¾

C
om

m
unication

–
a

W
iFi/L

oR
a

interface
(installation

dependent)w
hich

carry
alerts,calibration

data
and

firm
w

are
updates

to/from
the

device
¾

E
nergy

–
the

device
is

battery
operated

and
backed

up
by

sm
all

solar
panel

keeping
a

positive
energy

balance
allyearround.



H
ard

w
are



A
lgorith

m
 G

oals

X
E

arly detection of R
PW

 larva in the palm
 tree

X
D

iscrim
ination betw

een R
PW

 signals to other anim
als signals or m

an m
ade noises

X
A

utom
atic adaptation of algorithm

 to different tree size and tree environm
ent

X
L

ow
 com

plexity and low
 resources algorithm

 to allow
 m

inim
um

 pow
er requirem

ent



T
h

e A
lgorith

m

¾
T

he
forte

of
the

IoT
ree

lies
in

its
detection

algorithm
–

finalized
after

long
period

of
lab

and
field

testing,evaluation
of

years
of

experim
ents

conducted
by

various
academ

ic
and

independentresearches
¾

T
he

algorithm
resultis

determ
ined

afterrunning
the

signalacquisition
and

D
SP

in
the

sensor
itself

and
verification/overruling

of
the

algorithm
cloud

server
to

com
pensate

for
local

environm
ental

changes
w

hich
influence

large
num

ber
of

trees



A
lgorith

m
 In

n
ovation

X
Sensitivity to R

PW
 signal “footprint” even in low

 SN
R

 environm
ent

X
D

iscrim
ination betw

een R
PW

 signals and other “noise” signals

X
A

daptation to tree size and environm
ent

X
H

igh accuracy detection of infected and clean palm
 trees



A
lgorith

m
 V

erification
 P

rocess

¾
In

orderto
verify

the
algorithm

validity
w

e
com

pleted
the

follow
ing

procedures
–

¾
Fourfield

trials,each
w

ith
10-15

trees,in
w

hich
the

trees
w

ere
cut

¾
C

ontinuous
lab

testing
w

ith
tw

o
trees

–
reference

and
infected

¾
A

dditional
opportunistic

testing
–

i.e.,H
otelD

anielin
H

erzeliya
¾

O
n

going
testing

in
E

den
experim

entalfarm



A
lgorith

m
 V

erification
 P

rocess



R
P

W
 S

ign
al



R
P

W
 S

ign
al



N
oise



C
lou

d
 S

ervices

¾
C

ore
ofthe

IoT
ree

solution
is

based
on

M
icrosoft’s

A
Z

U
R

E
platform

,w
ith

w
orld

w
ide

redundantdeploym
entand

extensive
feature

set,w
hich

allow
s

us
to

create
a

robustcom
putationalservice

¾
T

he
cloud

service
takes

partin
every

aspectofthe
solution

–
algorithm



M
obile A

p
p

lication

¾
A

n
easy

to
use

m
obile

application
is

available
fortw

o
use-cases

–
¾

Installation
¾

T
he

app.w
alks-through

the
IoT

ree
installation

and
deploym

entphase
¾

M
ain

focus
is

on
“inventory”

aspects
of

the
installation

–
m

ainly
unique

identification
ofa

specific
tree’s

location,forfuture
plantorientation.

¾
O

n-going
m

onitoring
¾

R
ed-Palm

-W
eevil alerts are pushed im

m
ediately, so that relevant 

m
easures can be taken

¾
Past records, alerts and treatm

ents are easily accessed for tighter plant 
control 



M
obile A

p
p

lication
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Regional SC
M

 C
enter

Sm
art C

rops M
anagem

ent

Regional SC
M

 C
enter

Sm
art C

rops M
anagem

ent

E-IoT

E-IoT

E-IoT

E-IoT

C
loud

 Server

Farm
er’s 

cellphone

Farm
er’s 

cellphone



W
h

o are w
e?

¾
Founded

in
2016

(after
one

year
of

developm
ent

in
the

“garage”
)by

group
ofexperts

in
the

field
ofsensors

and
com

m
unications.

¾
10’s

ofyears
ofexperience

in
productdelivery

¾
Strong

R
&

D
expertise

in
the

field
of

sensors
and

com
m

unications
in

the
m

ilitary
industries.

¾
T

rue
passion

forthe
challenge



T
h

an
k you


