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PROJECT 
OBJECTIVES

IoF2020 fosters a large-scale uptake of IoT in the European farming 

and food sector. In brief, it aims to:

1. Demonstrate the business case of IoTfor a large number of 

application areas in farming and food sector;

2. Integrateand reuse available IoT technologiesby exploiting open 

infrastructures and standards;

3. Ensure user acceptability of IoTsolutions in farming and food 

sector by addressing user needs, including security, privacy and 

trust issues;

4. Ensure the sustainability of IoTsolutions beyond the project by 

validating the related business modelsand setting up an IoT

ecosystemfor large scale uptake.
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TRIALS & USE CASES
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Meat

Arable Vegetables

Fruits

Dairy



Why 5g
5G technology is driven by specification requirements
◦Up to 10Gbps data rate - > 10 to 100x improvement over 4G and 4.5G networks

◦1-millisecond latency

◦1000x bandwidth per unit area

◦Up to 100x number of connected devices per unit area (compared with 4G LTE)

◦90% reduction in network energy usage

◦Up to 10-year battery life for low power IoT devices



The standard technologies
Bluetooth Wi-Fi 

Frequency2.4 GHz 2.4, 3.6, 5 GHz
CostLow High

Year of development1994 1991
Primary DevicesMobile phones, mouse, keyboards, 

office and industrial automation 
devices. Activity trackers

Notebook computers, desktop 
computers, servers, TV, Latest 
mobiles.

Range5-30 meters With 802.11b/g the typical range is 32 
meters indoors and 95 meters (300 ft) 
outdoors. 802.11n has greater range. 

Power ConsumptionLow High
Latency200ms 150ms

Data rate0.27-2 Mbps 600 Mbps



IoT communication technologies
NB-IoT LoRa SigFox

Coverage 22 Km 14 Km 17 Km

Frequency 
spectrum

LTE In-band, 
Guard Band, 
Standalone

Unlicensed Band Unlicensed Band, 
private company

Signal Bandwidth 180 KHz 125 KHz 0.1 KHz

Data Rate 200 Kbps 10 Kbps 100 bps

Battery life of NB-
IoT device

10 years 10 years 10 years



The starting point…
Scopus literature research

Pesticide & Artificial & Intelligence 
◦111 references in the database

◦18 references in years 2017-2018 
◦Disease (4)

◦Resistance (1) 

◦Pesticideregulation(1)

◦Water remediation(2)

◦Pesticidemanagement (2)

◦Pesticide& veterinariansvulnerability (1)

Irrigation & Artificial & Intelligence 
◦423references in the database

◦72references in years 2017-2018 



Water 
balance

Rainfall

Soil water 
availability

Water loss



Evapotranspiration: Penman-Monteith
equation

air temperature,

humidity, 

radiation and 

wind speed



From ET(0) to ET(max)

From ET(0) to ET(max)



From ET(max) 
to ET(real)

Soil water availabily

•Relief

•Profile

•Texture

•Mineralcomposition

•Structure

Soil

•Development stage

•Plant health

•Weeds

Crop condition



Smart Irrigation in 2014

ZhengQ. 2014

DSS



River

Forest
Soils



Sensors

Weather station 
River

Forest
Soils



Sensors

Weather station 
River

Forest
Soils



Sensors

Weather station 
River

Forest
Soils



Crop management (from IOF2020)

Camera for crop stage

Camera for pest monitoring

Plant colour

Leaf Area Index 

Weed detection (colour and shape)



5g benefits

Net connection 
everywhere

Creation of IT 
ecosystem

Use of public 
data

Use of 
neighbourdata

Management of 
missing values 

and errors

Bigdata 
approach



Irrigation modelling

WATER IS THE 
LIMITED 
PRODUCTIVE 
FACTOR

1

Rainfallisa free 
productivefactor: 
Weather forecast

2

DSS: GIS for water 
management in the 
farm
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Decision 
support system

It has considered a 
failure

It focuses mainly 
on the developer 
than on the user

Policy makers love 
it

Can manageeasily
complex source of 

information

MUST LEAD TO 
AUTOMATIC 
IRRIGATION 



IoT in 
Irrigation…

Improvement of  the farm management 

Farmers payfor a cost reduction

Start up companies are spreading

Mainly in the mediterranean/ arid zones

Research is flourishing



Research on 
pesticide

Focus on pesticide 
properties

… Or on ecotox effects

Pesticides are now 
strongly regulated and 
the most dangerous 

substances are banned 
(in EU)

Research funds are 
stable or are 
decreasing



… and now the pesticide modelling (gw)

Soil hydrology or soil properties

Crop  or crop rotation

Climate

Pesticide properties

Pesticide use



Pesticide in soil

Advection Diffusion Dispersion

Transformation
Change of phase 
(gas, liquid, solid)

Aging

Binding Plant uptake Photodegradation



Regulatory 
modelling

Pesticide properties

Pesticide application

Climate dataset (<2000)

Few validated soil scenarios

Worst case scenario 



Open issues

Climate change

Decreasing number of available substances

Stakeholder sensitivity

Resistance

Research is not reducing the farmer production cost



IoT solution can manage those issues

Farmers can pay 
for a cost 
reduction

01
Use of the 
irrigation lesson

02
Use of the 
irrigation 
experience
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Most of the work is done

Soil hydrology or soil properties

Crop  or crop rotation

Climate

Pesticide properties

Pesticideuse

Pest 



It is only a matter of integration
REGULATORYAPPROACH

Pestpresenceisnot considered

80th percentile
◦Olddataset

◦Climatechange

Worstcase

Fixedmitigationmeasures

PESTICIDEBULLETIN

Pestrisk forecast (pestbulletin)

Weather forecast

Real soilcondition

Dynamic buffer strips
◦MS Hololens



MS Hololens (mixed reality)



More about 
current 
regulatory 
models

Validated on worst case scenario

High input demand

Koc has to be sufficently low

DT50 has to be sufficienty high

Substance has to be organic

Substance has to be dead

Mixture is not modelled

Onlyfew agriculturaluses

Open field uses



Pesticide

Biocide
Pharmaceu
ticalsand 

PCC



Situation is changing

Pesticides 

10^3 Ą 10̂ 2 substances

Natural extracts

Living organism

Organic chemicals  

10^4 substances

Easy modelling

Pharmaceutical is hydrophilic



Artificial Intelligence 

Two approaches
◦Logicand rules basedAI
◦Expert system

◦Machine learning (pattern-based 
approach)
◦Learn from data and improves over time

◦Neuralnetwork



How to manage complex modelling
Intelligentresult without intelligence (H. Surden)

Bigdata
◦Neuralnetwork can identify new patterns

◦It can menageeterogeneityand data scarcity

Microwaves, pollution, large bandwidth
◦Edge/fogcompiuting

New sensordevelopmentisnot necessary



lesson from IoT

IoT will produce 
less latency

AI can manage 
complexity



Role of the 
scientist

Scientist + AI >> Scientist & AI

Scientist has to analyse AI output

Scientist has to drive AI

Artificial Intelligence is genius

Artificial Intelligence is not smart


