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Digital Innovation in Agriculture?

® THERE ARE LOT'S OF DIGITAL INNOVATION IN AGRICULTURE!

VENTI,
ANTIGEABRES
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=zm  Digital innovation for all farmers?

Technologies

Too expensive

Too integrated
Highly specialized

Difficult to customize

Difficult to upgrade

Vendor lock-in SW&HW

Heavily rely on Clouds

& Internet servers

T

Connected & |
Agriculture

X ; svsne Out of reac
***** Possible for large farms smallholder

This project is part of the PRIMA
Programme supported by the
European Union m
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- Optimizing irrigation in agriculture

® About 70% of water is used for agriculture activities
@ Digital technologies can help reducing and optimizing usage of water

IT IS tCost $$$SS, €€€€€ tEfﬁciencv

ALWAYS A
TRADE-OFF
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What can
SSSSSSS research &
innovation
L , NGRS bring to smart
e eEm———— . Agricuture 8 L v mall-scale farms, adariculture
- Thlaiectis part e PRIA Big Farms ' Smallholder Farmers 9
Programme supported by the
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=zm  What we did in the last 10 years

(=] 2025-2030
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More scaling-up

loT - from idea to reality More capacity-building

Out-of-the box
innovative
sensing systems

for agroecology

Scaling-up
with DIHs

: , PRIMA
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o INTEL-IRRIS's main objectives

[=]
Advanced Autonomous

technologies Plug-&-Sense

— Seamless integration into existing
irrigation system and/or local customs
and practices

Use cuttlng-edge technologies to
propose highly innovative systems yet
simple to deploy and adapted to
smallholders
5 IN THE MEDITERRANEAN AREA %
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. Not only the cost barrier...

Soil
Monitoring

onnected
Agriculture

High acceptability Very low acceptability
of technologies, of technologies

PRIMA even complex ones because too complex!
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ase” " INTEL-IRRIS's starter kit

Small-scale farms,
Smallholder Farmers

NO INTERNET
FULL EDGE
MODE ©
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Generic hardware platform

2 WATERMARK 6 TEMPERATURE AIR
SENSORS SENSORS TEMP/HUM

. ‘g? s g ey
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~ 30€

™\ senosos Watermark WM200
capacitive sensor Water tension sensor
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“ e PUBLICATIONS, TUTORIALS, VIDEOS,
i CODE, PCB FILES, ...

® 0 ® i INTELIRRIS-APRIMAPRO. X  +

® 0@ () PRMA-ntelimsPCBsatm: X+ X

€ 9 C % inteliris.eu #* O @ Finishupdate } € 5> C ('— github.com/CongducPham/PRIMA-Intel-IrriS (=) ﬁ) 2 & @ Finshupdate §

Agroorestry2023 3 All Bookmarks.

O Product - Solutions v Resources -~ Open Source -~ Enterprise - Pricing Q| signin | Signup

INTEL-IRRIS

APRIMA FORLOW-  OBJECTIVES | METHODOLOGY ~ CONSORTIUM | PILOTS | RESULTS | DOCUMENTS CONTACT

2 CongducPham / PRIMA-Intel-IrriS  pusic 0 Notifications 7 Fork 3 ¥ Star 2
<> Code () Issues 11 Pullrequests (© Actions [ Projects (@ Security |~ Insights

Pmin- P O Q Gotofile About

Repository for PRIMA Intel-IrriS loT

@ congducPham Update tutorial for PCBVS 0524812 - 2 months ago <) 317 Commits platform
W Arduino Merge pull request #21 from Guill... 2 months ago 0 Readme
&8 GPL-30 license
I Datasets/plot_scripts Update dataset preparation after ... last year
A Activity
4 watchi
i PCBs Update tutorial for PCBvS 2 months ago e atching
Intelligent Irrigation System for Low-cost Autonomous Water Control ¥, ‘Storks
. N M Tutorials Update tutorial for PCBVS 2monthsago  peport repositon
in Small-scale Agriculture wortrepositony
I images Add IRD PCB v5 related resources 2 months ago
Releases
O gitattributes Initial commit 3 years ago
No eleases published
O .gitignore Create .gitignore 3 years ago
[ LICENSE Initial commit 3 years ago Packages
No packages published
[ _README.md Undate README md. 4 months ado

PRIMA Web site

w . DipSHintelinis.cu TSRS GITHOB

Programme supported by the
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http://intel-irris.eu/

INTEL=IRRIS

Intelligent Irrigation System for Low-cost Autonomous Water Control
in Small-scale Agriculture

WHAT DID WE
LEARNED?




‘fg;‘l ¢ 1 I [=l; E' Intelligent Irrigation System for Low-cost Autonomous What did we learned?
ntel-irrid k

& 1 Water Control in Small-scale Agriculture

Simple design, off-the-shelves

MODULAR & components, 100% DIY
HARDWARE

PLATFORM

This project is part of the PRIMA
Programme supported by the
European Union
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- OPEN SOURCE PCB DESIGN, GERBER FILES AVAILABLE
COST-EFFECTIVE, ,
MODULAR & * EASY WIRING OF PHYSICAL SENSORS

OPEN * LONG-RANGE WIRELESS TRANSMISSION (LORA)

HARDWARE * SOLAR CHARGING CAPABILITIES > INFINITE AUTONOMY
PLATFORM
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EASY & ROBUST
INTEGRATION

+ b
+

With 1 measure/hour =2
~ 2 years of autonomy
on alkaline batteries!
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; E' Intelligent Irrigation System for Low-cost Autonomous What did we learned?

NS [=]

9 Intel-IrriS & I Water Control in Small-scale Agriculture

2 WATERMARK 6 TEMPERATURE AIR
SENSORS TEMP/HUM

SENSORS

=]

HIGHLY
ADAPTABLE
FORAD-HOC
DESIGNS
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s’ L 5 What did we learned?
$ Intel-IrriS &

TARGETINGTHE - SIMPLE CAPACITIVE SENSOR DEVICE IS EASILY
SMALLHOLDER INSTALLED BY SMALLHOLDERS THEMSELVES

© WATER TENSION SENSORS REQUIRE MORE PRE-
FARMER

COMMUNITIES

PARATION AND NEED ASSISTANCE OF PARTNERS

This project is part of the PRIMA
Programme supported by the
European Union

» PRIMA
PARTNERSHI FOR RESEARCH AND INNOVATION
3 IN THE MEDITERRANEAN AREA




e, i Dkt Intelligent Irrigation System for Low-cost Autonomous What did we learned?
© Intel-IrriS §

I Water Control in Small-scale Agriculture

TARGETING THE - SOME FIELDS MAY BE FAR AWAY FROM THE GATEWAY

SMALLHOLDER - SMART RELAY NODES CAN BE BUIDT FROM REGULAR DEVICES
TO TRANSPARENTLY INCREASE COVERAGE
FARMER o

COMMUNITIES

This project is part of the PRIMA
Programme supported by the
European Union

|
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e, i Dkt Intelligent Irrigation System for Low-cost Autonomous What did we learned?
© Intel-IrriS §

I Water Control in Small-scale Agriculture

TARGETING THE
SMALLHOLDER - LOW-COST SENSORS WITH CALIBRATION TO INCREASE
FARMER

COMMUNITIES

ACCURACY

Tension (V)

1.0

o5 - Stable conditions is theory...

In reality : strong variations of temperat
0.0 | mﬁm daxﬁ ,“,{he" sensoF is exggseg to sun "ﬁml I

Wed Thu Fri Sat Sun Mon Tue

This project is part of the PRIMA
Programme supported by the
European Union
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oo, I E' Intelligent Irrigation System for Low-cost Autonomous
9 Intel-IrriS & Water Control in Small-scale Agriculture

TARGETING THE * FULLY AUTONOMOUS, NO NEED FOR INTERNET
SMALLHOLDER CONNECTIVITY, REMOTE SERVERS OR CLOUDS

FARMER * ALL SENSOR DATA ARE PROCESSED LOCALLY ON AVERSATILE

COMMUNITIES

IOT GATEWAY - FULL EDGE MODE
* PROOF-OF-CONCEPT OF EMBEDDED Al

()

(3 ef

9 ..e'..ﬁ .'....

“a0508, 50 [ 078921 s
i (] .'8.9'
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s ,” . = E‘ Intelligent Irrigation System for Low-cost Autonomous
9 Intel-IrriS & Water Control in Small-scale Agriculture
TARGETING THE
SMALLHOLDER )
@ Intel-IrriS = | |§ Intel-Irris
FARMER
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WaziGate devices added to IIWA NIWA Gubill o)) Gilall WaziGate 53¢a]
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Soil condition : wet (ISR EUN
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NAME — i = e
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oo, . Dkt Intelligent Irrigation System for Low-cost Autonomous What did we learned?
$ Intel-IrriS 3

I Water Control in Small-scale Agriculture

TARGETING THE
SMALLHOLDER
FARMER
COMMUNITIES

P R I M This project is part of the PRIMA
A Programme supported by the
IN THE MEDITERRANEAN AREA European Union
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==zezz GOing beyond irrigation

Wireless Sensors Made Simple
for agroecology & sustainable agriculture

Powered by technologies developed in ’? Intel-

@ Use the same approach of cost-
efficiency and out-of-the-box
deployment, expanding the sensor
ecosystem

© Complementarity & Adaptability: high-
end, low-end, innovative, ...

@ Target Agroecology, Nature-Based
Solutions & Sustainable Agriculture

@ Better Qualify & Quantify the impact of
these new practices

© More data = more correlation in
agroecological system




AgriFutur

ez, Advanced Sensing Systems

E R

2 WATERMARK
SENSORS

6 TEMPERATURE AIR
SENSORS TEMP/HUM
T
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Smallest ESP52 .E)am Board
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ESP3253 32-

bit, dual-core, l

up to 240 MHz
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Wireless Sensors Made Simple
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Proof-of-concept: LORACAM-AI

UPDATED VERSION IN 2025 FOR THE PEPR AGRIFUTUR PROJECT
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eless Sensors Made Simple
roecology & sustainable agriculture
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