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IS based on
timation In

O ®1The dentification for
prevention and ¢

The proposed multi-scale methodology consists of inter-combining and
Implementing IoT, remote sensing and big data in order to interconnect the

j/ineyard parcels, as well as to develop a non-invasive, eco-friendly and low-cost
t

nology for vine disease detection/warning.
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oerating costs.

. les earlier
detection C d quality and quantity.

H3: Earlier disease dete Nill help winegrowers to reduce phytosanitary
chemicals.
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* Contract durt| on:

e /Total contract value: 633.100,00 le 0.000,00 Euro
®
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ditions

Activi aining Machine
Learning alge

Activity 1.6: Correlatic en partners and the Phase |
report dissemination of results
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* Activity 2.6: Correlation of results between partners and the Step 2 report.
Dissemination of results
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* Activity 3.5:
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ournals,
| applying for

* saving dat e end of the stage.

ta security testing;
velop the models for data processing in the cloud;

cess and evaluation of collected data;

t y@ the chosen models on the acquired data in situ;
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* In the first stage of the e : ard sensors Kits based on the 10T
technology and the results are compared with data acquired with the classical method.

In order to extend the number of parameters measured and acquired from the vineyard it is
eveloped a second network, consisting of two Nodes sending data to the FOG/cloud.

¥
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ng
d leaf

Juctance and a

. “the chlorophyll
measureme *

The measurements are achived on 10 leaves are analyzed, measuring values on
0 distinct points for each of them.

*'The data collected with classical methods are compared with sensors data.

b
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Sors: air
'solar radiation sensor;
leaf humidity sensor; sap flow meter; soil temperature
and humidity sensor; soil oxygen sensor.

%
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| Ethernet
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Fig. 3. Data Sensors Fig. 4. loT sensors
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Fig.7. The loT system block
ig.6. Gatway implemented diagram implemented in
in laboratory laboratory
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ICT loT Devices
Cloud Structure

| MERIAVINO

Data Connection

CMU Own loT Devices
Cloud Structure

MERIAVINO
GPU Server

The both networks has similar structure. The difference between them is consists of
q?ipmen’r and some implementation techniques.

Finally, data acquired from the both networks are concentrated on one server, where they
are analyzed and compared.




e Centralized

* CMU thingsboard.io Server
O
* Meriavino CLOUD Server
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UNIWA
thingsboard.io
loT Server

CMU

! thingsboard.io
@ m\' CURE MERIAVINO
ICT Cloud

@l WAN Gatewa —g | Server
i o
INTERNET rum— CMU-EDU

Firewalled Router




ommunciation

* Each node ho

—

* Data are sent at regular time intervals (15 minutes)

* Each acquired sensor has a name in communication data frame
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* It is powered loc

* |t operates like a [FIFO] pipe for data received from LORA NET and it delivered
over Internet Protocol to ICT LORA Server
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ORA nodes and

Actually the data received from LORA nodes
are send the data to UNIWA
thingsboard.io loT server
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\l * UNIWA thingsboard.io

* This platform is installed and configured by our Greece colleagues from West Attika
O University (UNIWA)

* The server gets data from ICT LORA Server and push them to CMU thingsboard.io
Server. This task is implemented using a servlet installed on UNIWA thingsboard.io

server. Servlet is developed, created, installed and configured by our Greece
colleagues from UNIWA.

s, A % ThingsBoard
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* CMU thingsboard.io

\l * This platform is installed a\n'd.cor;‘igured by our CMU colleagues from Constanta
Maritime University (CMU)

* The server is installed on Linux Ubuntu 20.04 LTS operating system in a virtual
machine located in CMU Azure Stack Server.

O

* The server received data from UNIWA thingsboard.io Server and store them locally
to be analyzed and presented.
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* CMU thingsboard.io

-l vV whs
\l * On this server we implemented a servlet that push data to Meriavino Cloud

S Server.

* This servlet is activated hourly

* |t get data from locally thingsboargh

Cloud Server
* The pushed data are transferred o

Internet using MariDB SQL Connecti

get.meriavino.thingsboardio

Serviet
Internet

thingsboard.io MariaDB

Data Database

Server
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* Each datc

* Data are sent at regular time intervals
* Each acquired sensor has a fixed index in communication data frame

.




T and it deliver data




VMWare ESXi

HP ProLiant Gen10

CPU: 4x drive0: 1TB
RAM: 32GB drive1: 1TB
Ethernet: 2x1Gbps
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* Data received is stored locally into a cache memory

@) * Data is pushed to Meriavino server at regular time intervals

* To implement these operations we have two base software modules

_Input Stream from Input Device Driver
! nod 1 2022.07.01 07:00:32 temperatura 1 23.0 C <CR>nod 1"(

* fog-receiver

‘ Reader ~— Interpreter

Saver '
FOG Chaching FOG Data

Cache Folder

FOG Listener

* fog-provisioner

Reader

FOG Data I
Cache Folder FOG Chaching

MySQL on

Data Primary | Data loT Cloud Server
Analysis Filtering ' <o
FOG DPAF

Translator Sender

e d Internet
FOG Translator ender 10T Cloud




' CMU advanced

r is part of CMU
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Server
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* SERVER
1 MERIAVINO

O

INTERNET

MySQL
PUSH
Data Connection

FOG transfer data to MariaDB database using MySQL pushing data technology

MySQL Authentication is based on user name/password

Data Encryption is based on MySQL data connector

Data transfer is initiated by FOG server
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MySQL
ata Connection

Virtualized
UBUNTU Linux Station

* In case of FOG transfer data to loT Cloud Server using specific data connection

* On Virtualized UBUNTU Linux Station can be implemented data connector for
data pushing into MySQL server

* Data Connector decrypt communication and translate data into MySQL
commands

* Data transfer is initiated by FOG server, the connector is translate and push data

. AA N &0
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* GPU SERVER
* Al algorithms are implemented on MERIAVINO GPU Server

Is located in the same network area with Cloud Server (behind CMU Firewalled

| \) I A
\

Router)
* It is based on Core i9 CPU with a multicore GPU card installed in computer
* On this computer running Python implemented algorithms

* Input data are retrieved fro

* Data results are stored on i MEgllAVcliNO
ou
MySQL data server Server

Data Connection

MERIAVINO
GPU Server
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* The data storage from the sensors are analyzed for features

extraction and prediction algorithms

* The data are processed in Python programming languc
using open source PyCharm development environnr

are is used to ar
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days of missing values, we use linear

interpolation;

- for longer periods of missing data we use MSTL
decomposition, as it better captures the wave form.

/' After that, we save the data in a .csv file and we plot it using plotly online.
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;Logo
* To check if the schedt ! y we use the psutil library.

%
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soll oxygen

temperature soil 20cm

time[month] time [month]

temperature soil 20cm

Timestamp ‘

time [month] time [month)

: : _ The data prediction in the preprocessingstage. The blue
The data representation for soil temperature raw data a) soil signal represents the real data and the yellow signal is
temperature clean data b) soil oxygen raw data c) soll 0xygen  the predicted values using MSTL
clean‘data d) Q
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834,418.46
0.63
27,863.24
0.491
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- Decision Tree 0.974
Random Forest 0.980
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data and

will be combined

yard monitoring.
* The first tests of c oT system are developed

* The loT kit system is a reference for the new loT developed in the laboratory

* The new loT system collects more data parameters from the environment at

small cost
/ﬁs develop the new algorithms for disease identification and data partner
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General information

¢ Cod project: COFUND-ICT-AGRI-FOOD-MERIAVINO-1

« Title project Multiscale Sensing for Disease Monitoring in Vineyard
Production
¢ Acronym: MERIAVINO

* Financing: state budget

* Name of the Program PN IlI: European and International Cooperation -

// .
e —— . Subprogram 3.2 - Horizont 2020
— = — p
e = ¢ Proiect type: ERANET
= ¢ Period of development: 02/12/2020 - 02/12/2023
: « Duration of contract: 36 months
T/ — & .
) J <= e PROJECT BUDGET: 340.900,00 lei represented 70.000,00 euro

Financing sources:

e Source 1 - state budget: 171.234.07 lei represented 35.161.00 euro
e Source 2 - other sources (own financial contribution): 0.00 lei represented
0.00 euro

* Source 3 - European Commision: 169.665.93 lei represented 34.839.00

euro

« Contracting Authority: Unitatea Executiva pentru Finantarea Invatamantului
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MULTISCALE SENSING FOR DISEASE MONITORING  Keywords:
IN VINEYARD PRODUCTION - Vineyard monitoring

* Remote sensing

+ loT
+ Artificial intelligence

+ Cybersecurity
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01/02/2021 - 31/01/2024

Introduction Technology Readiness Level:

MERIAVINO aims at helping vine farmers and companies to access real-time information and
diagnosis for agronomic decisions. The objective of the proposal is to supervise daily processes
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