€ Hochschule

-o- Geisenheim

University

Digital Experimental Field
DIWAKOPTER:

A cyber-physical ecosystem
connecting space and farm

Space Solutions for Sustainable
Agriculture — Berlin — 25.01.2023

Prof. Dr. Dimitrios S. Paraforos

Department of Agricultural
Engineering



DIWAKOPTER: Digital Technologies in Agriculture _djgfg;;gy;feim
using Multicopters, Field Sensors and Satellite Data
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Source: www.bmel.de/DE/themen/digitalisierung/digitale-experimentierfelder.html, modified
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Source: R. Matthias; Horsch GmbH, modified
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Source: CLAAS

Source: Miiller Electronics

Source: SafeGuard

Source: Greentronics

o

Source: Topcon

Source: Raven

Source: CCI-ISOBUS
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Source: www.futurefarming.com

Source: agxeed.com Source: www.profi.de
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Sensors / Actuators
» Remote sensing, Positioning
> |oT, WSN, Edge Computing

PHYSICAL

................................. Interoperability! N

Cloud Computing
» On-demand computing services
» laaS, PaaS, SaaS
» Farm Management Systems : \

Big Data and Al Big Data Analytics &
> Spark, Hadoop Artificial Intelligence
» Machine Learning
» Deep Learning

Digital Agriculture

» Highest level of cognition

» Data-driven processes

» (Near) real-time auton. operation

CYBER

Digital Agriculture
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Source: Jointly concepted with Disy Information Systems GmbH
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* Spraying Operations using UAVs
* UAV Tracking

* Precision Fertilization

SourcerWeingut Kloster Eberbaeﬁ_:i
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Spraying Operation University
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Source: www.youtube.com/watch?v=icq4Pzkv_2M
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Drone Tracking by the DFS University

UAS (Unmanned aircraft system)

e "Drone tracking" enables g@ﬁg

autonomous flight

 IHM (Intelligent Hybrid Modem) NS i
UAS MOTT
e Sends position and drone data | 1
. . UAY
via satellite to the Internet Flightcontroller Converter IHM

UART [—MAVLINK 22— UART  RS232 —MAVLINK 2—»|RS232

DFS (Deutsche Flugsicherung)

* Monitors the airspace nterner | WO

e UAS Traffic Management (UTM): /\
Obtains real-time information PES | er Ground Station |
about UAS and can send alerts UTM-Server Iridium
to avoid collisions Source: Bjdrn Poss, Hochschule Geisenheim University
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* Precision fertilization on areas of the “Hessische Staatsweinglter GmbH Kloster
Eberbach”.

* Objective: Evaluation of the possibilities of precision fertilization in viticulture.
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Source: Dr. Matthias Friedel, Hochschule Geisenheim University
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* Digital technologies are a reality on the farm forming a cyber-physical
ecosystem.

* Sensing technologies have indicated substantial progress in the last years.

 Space solutions have become an essential data source in agriculture for
decision-making but also real-time navigation and data transmission.

* Enhanced operations in terms of precision and efficiency are one of the next
challenges.

 All technologies should be targeted at supporting the farmers and not replacing
them.

Space Solutions for Sustainable Agriculture — Berlin — 25.01.2023 Prof. Dr. Dimitrios S. Paraforos | Department of Agricultural Engineering | 13



7% Hochschule

-o- Geisenheim

University
I Gefordert durch Projekttriager
Th a n k yo u 0 Bundesministerium Bundesanstalt fiir
* fur Erndhrung % Landwirtschaft und Erndhrung
und Landwirtschaft

aufgrund eines Beschlusses
des Deutschen Bundestages

Prof. Dr. Dimitrios S. Paraforos

Technology in Specialty Crop Production

Hochschule Geisenheim University
Department of Agricultural Engineering

T

Ve M2 oy B Von-Lade-Str. 1, 65366
. Geisenheim, Germany Tel. +49 6722 502 361
WWWd IWa kO pte r-de www.hs-geisenheim.de dimitrios.paraforos@hs-gm.de




