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Building cost-effective, wireless sensors-—
platforms for agroecology monitoring

UNIZAR-UPPA webinar — Jan. 13th, 2026
Agroecology for a Sustainable Transition: Cross-Border Research Activities
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for agroecology & sustainable agriculture

. SENSORS/IOT ACTIVITIES AT UPPA
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e CONVERGENCE OF TECHNOLOGIES!

BSster 17 years later: the incredibly large
microcontroller board ecosystem!

STM32 Nucleo-32
@ LoPy .

L 10T ANALYTICS

loT Startup Landscape 2024 — 3,000+ companies

N loT Software V \loT Hardware

Dato & Analyics:
Qe 2=

Your Global loT Market Research Partner

XIAO SAMD]

@ IEEE802.11ah

RPMA

LTE-Q) mﬁ @ 5 @ ne-io

onRAMe {

\ PROGRAMME
FRANCE DE RECHERCHE

_/

FIRSTMARK =




AgriFutur

Wireless Sensors Made Simple
for agroecology & sustainable agriculture

» Generic_Simple_Sensor_Node | Arduino IDE 2.3.4

ol ikl b _

Generic_Simple_Sensor_Node.ino gs.cpp h CO2_SCD30.cpp CO2_SCD30.h DHTcpp DHTh DHT:-:-

1 /%
ARDUINO 2 |* Generic Simple Sensor No
* support limited LoRaWAN with raw LoRa SX12XX (such as RFl
* full LoRaWAN with RAK3172 module

, NiceRF, ...)

*

3
4
5
6 * Copyright (C) 2025 Co
7
8
9

uc Pham, University of Pau, France

* This program is free software: you can redistribute it and/or mo

1 Public Li

fy
lished by

* it under the terms of the GNU G

10 * the Free Software Foundation, eithe se, or
11 * (at your option) any later version.
12
13 * Th ogram is distributed i it will be useful,
14 * but HOUT ANY WARRANTY; wit ed warranty of
15 * MERCHANTABILITY or TNESS R A PARTICULAR PURPOSE. See the
16 * GNU General Pu cense for more details.
17 x -
18 * You should have received a copy of the GNU General Public Lic se
19 x along h the program. If not, see <http://www.gnu.org/licenses/>.
20 x B
21 okl AARAAIIIRATRRAARACIRARKATIRAAIACIR AR ARIAIIIR KRR AR A AR
22 * last update: Feb. 18th, 2025
23 * -
24 7th, 2025 ——> remove unused options in the code, focus on INTEL-IRRIS PCB/PCBA v4.1 & v2
25 Support for up to 3 DSB1820 temperature senso
26 : Support for ambiant rt ature/hu m()’ Sensors KLHT///NW%SH/\H 1x/SHT2x/SHT3x)
Output  Serial Monitor X ¥y 0=

Not connected. Select a board and a port to connect automatically. New Line N4

Ln 1514, Col 24  Arduino Pro or Pro Mini on /d

BLK

Activity duty-
cycle, low
power

Physical
sensor

management 7
— Arduino Pro Mini @3.3V.
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Wireless Sensors Made Simple
for agroecology & sustainable agriculture

SOFTWARE PYHARDWARE
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AgriFutur

sesee. WHAT WE DID IN THE LAST 10 YEARS

2025-2030
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Sma\\ F a Paving for the next 10 years of : N “ 29
innovation in loT and Al ?6. o ?‘ZO‘I E
More scaling-up
More capacity-building

Out-of-the box
innovative
sensing systems
for agroecology

Scaling-up
with DIHs

- PRIMA
@ Intel- </ “Eranr®

CNAZIUCY)

: loT  targeting the Ag ri F utur
\ BB Eas smallholder community , )
© :i; R European I i SO Wireless Sensors Made Simple
an r = = Commission | for Research & Innovation for agroecology & sustainable agriculture
CNAZIUC) -d |HUB
AD et loT —from idea to reality  pzying for the next 10 years
(WAZE D) ofinnovation in loT and Al
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R SEN0308 Watermark WM200

capacitive sensor Water tension sensor

Small-scale farms,
Smallholder Farmers

NO INTERNET
FULL EDGE
MODE ©


http://intel-irris.eu/

woriree: GENERIC HARDWARE
s PLATFORM

©
a_nr 1 measure / hour by default
RaNCE\ TS =

i LoRa ~ 2 year of autonomy on alkaline batteries!
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AgriFutur

sz AGFiFUtur - flagship project of PEPR program
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A2 AgriFutur
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~ e L2836 W: 2

— : % et A\ ET NUM RIQUE ===,

AgrlFutur Toward Futu roeCoIogy Technologlca’[ e
Integration and Ecosystem Modellng for Adaptme Managem

® 12 PARTNERS: CNRS XLIM/U.Limoges (LEAD), CNRS
LABRI/U.Bordeaux, INSERM EPICENE/U.Bordeaux, LIM/U.Réunion,
LIUPPA/U.Pau, INRAE-TSCF, INRAE-LAE, INRAE-SADAPT, CIRAD-
SENS, CIRAD-RR, Centre National d'Agroécologie (CNA), OSFarm

© 60 MONTHS, 7 566 755 €

ANKF°  ©® SENSORS & ROBOTICS SYSTEMS, DIGITAL TWINS, MULTISCALE
@mm MODELING, ECOSYSTEM MODELING, ERGONOMY, ETC




=z GOING BEYOND IRRIGATION

Wireless Sensors Made Simple
for agroecology & sustainable agriculture

Powered by technologies developed in & Intel-

® 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

@ Qualify & Quantify the impact of
these new practices
©
anr ® More data = more correlation in
G rroGuAmE agroecological system
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semsze. ADVANCED SENSING SYSTEMS

2 WATERMARK 6 TEMPERATURE AIR
SENSORS SENSORS TEMP/HUM
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XIAO

ESP32S3
Smallest ESB@Z Cam Board
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R IMAGE SENSOR? QUITE A CHALLENGE!

Agriculture wildlife
Agroecology

Environment
® Low Power Surveillance

N

@® Plug-and-Sense, out-of-the-box

© Embedded Al processing

@®@ Versatile Al learning framework
@® Application-specific Al models
® Robust image encoding against losses

® Long-range radio transmissions
anl‘© @ Efficient usage of radio resources

\ MMMMMMMMM
FRANCE \ DE RECHERCHE



oz PROOF-OF-CONCEPT: LORACAM-A

UPDATED VERSION IN 2025 FOR THE PEPR AGRIFUTUR PROJECT
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—ezz INTELLIGENCE AT THE EDGE
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Wireless Sensors Made Simple
for agroecology & sustainable agriculture
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GOING BEYOND TERRESTRIAL NETWORK!

https://www.everythingrf.com/community/what-is-satellite-iot-connectivity

‘ @ r CLOUD STORAGE * ‘

* https://github.com/nguyenmanhthao996tn/LEAT-EchoStar-Terminal-
e l. SATEI.LITE = BSP .

e

EMBEDDED IMAGE ANALY,SIS

ENVIRONMEN: 2 af loT for Wildlife
Conservation
and
Environmental
Monitoring

Low-cost satellite loT

F. Ferrero & M. T. Nguyen
LEAT laboratory
University of Nice, France

| W
https://www.smartsight.in/industry-insights/iot-for-wildlife-conservation-and-environmental-monitoring/



semsze. WORKING GROUP ON SENSOR/ELECTRONIC

2" IVERSITE
BH DE PAU ET DES
B PAYS DE ADOUR

®© THERE IS A GROWING NEED FOR REAL-TIME MONITORING
SYSTEMS WITH SENSORS

®© AGRICULTURE, ENVIRONMENT, ENERGY, CITY & BUILDING,
WATER MANAGEMENT, GEOLOGY, ETC

© MANY PROJECTS, MANY LABORATORIES, MANY COMPETENCES

UPPA WORKING GROUP ON SENSOR/ELECTRONIC

- ELECTRONIC, SENSORS, IT, WIRELESS SYSTEM,ETC
- DIY COST-EFFECTIVE SENSORS, INTEGRATION OF EXISTING &

anr’ COMMERCIAL SYSTEMS
N\ e > SHARE KNOWLEDGE, KNOW-HOW, FABLAB, INSTRUMENTS & TOOLS
(, > LINK WITH CITY INITIATIVES ON CONNECTED OBJECTS
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