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Todays Data usage in farming practice

Farm

 Soil data

 Crop data

 Satellite data

 Wheater

 Harvest data

 Machine data

• Data in different temporal and spatial 
resolutions (e.g. per single field or global)

• Hardly any system for all data 
• Interfacing problems

agricultural 
product 

Traders or 
ProcessorsMaterial flow

• Data about quantities or quality parameters are 
collected by traders or processors itself

• Hardly any data transfer

Quantities and 
Qualitys
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Vision for the future

• Growth tracking data collection

• Use of data even for by-products

• Consistent data utilization up to processing

• What data/information is useful?

• Data/information provision as a future business 
model for farmers? 

• What about data sovereignty?

Farm

agricultural products 
and by-products 

Traders or 
Processors

Material flow

Data-/Information flow

Questions:
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New opportunities through smart farming solutions

Example 1: Selective herbicide application using 
spot spraying

• Weed mapping with drone

• Automatic creation of an application map

• Herbicide application according to application map 

• Image data is not systematically stored

• What additional information can be obtained from 
the image data regarding the quantities and 
qualities of products and by-products?

Acquisition of high-resolution data in terms of time and location

Drone-flight (Images)
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New opportunities through smart farming solutions

Example 2: High resolution fungicide termination 
using local sensor networks

• Collection of local climate data directly in the crop
• Climate data and data on humidity and temperature in 

the soil and various plant levels

• Use of models to predict the probability of plant 
diseases occurring

• Deriving recommendations for herbicide application

• What additional information can be obtained from 
local high-resolution climate data regarding the 
quantities and qualities of products and by-
products?

Acquisition of high-resolution data in terms of time and location

Cheap local sensor nodes 
with telemetry

Forcecast models
Puccinia striiformis ●●●●●●

Septoria ●●●●●●

local 
recommendations 
for the use of 
fungicides
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New opportunities through smart farming solutions

Current research in Farmerspace-project

• Evaluation of different wireless standards for data 

transport in wireless sensor networks

• Costs

• Energy consumption

• Reliability under real world conditions

• Ranges

• Influence of biomass to channel properties

• Development of suitable radio protocols

• Deriving recommendations 

Acquisition of high-resolution data in terms of time and location

196 MHz

433 MHz

Influence of crop high to receiving power for different stations

growing harvesting
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New opportunities through smart farming solutions

Current research in Farmerspace

• Evaluation of new sensor concepts

• NIR, Thermal, Multispectral imaging

• Laser- and ultra-wideband-radar systems

Acquisition of high-resolution data in terms of time and location
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New opportunities through smart farming solutions

Current research in Farmerspace

• Research into the possibilities of new UWB radars

• Option to look into dense plant stands to recognize 
the exact height and characteristics of the different 
plant levels

• complex analysis algorithms are necessary

• More and more data available in the future!

Acquisition of high-resolution data in terms of time and location

Radar echo during drone flight over corn

ground

trunk

leaves
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From Data to Information
Classical Approaches versus Machine Learning

Classical Approach

Model

Data

Rules
Output

AI-based Methods

Model

Training-

Data Rules

Training-

Output

Training

Model

New

Data

Trained Rules Output

Prediction
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From Data to Information
Example: Using CCN to classify diseases

Healthy

Disease A

Disease B

Input Image Filter- and Pooling- Layers

Fully Connected 
Neural Network

Output-
Classification
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From Data to Information
Transfer-Learning and Federated Learning

Cloud AI
Provider

Local 
Stakeholder

Local 

Data

Pretrained 
Models

Training

Usage

Out-

put

Transfer-Learning Federated-Learning

Local 

Data

Training 
& Usage

Cloud AI
Provider

Local 
Stakeholder

Models

Local 

Data

Training 
& Usage

Local 

Data

Training 
& Usage

Improve
Models

Transfer of
Weights
(no Data)

Transfer of
models
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 Plant production of the future requires both: material flow (biomass) and accompanying information
 leads to collection and processing of more and more data

 Extensive information can be derived from high resolution spatio temporal data recorded during 
growth.

 Information extraction by AI can be extended successively through consistent data storage and 
scalable annotations.

 Phytoextraction can be part of future supply chains.

 How does the supply chain outlined here fit into the future direction of process engineering?

What unknown possibilities still exist today? How can new areas of 
application be systematically uncovered?

Summary



Thank you for your attention!
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