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Digitalization: Agriculture vs Retall

In retail, in one generation
from mother to son, from

ledger book to
self-scanning...
T ' "
In farming, in almost a E ; |

century from 1928 to 2021,
from pencil and paper to
pencil and paper...
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Agroecological heterogenity: Soll types in Europe
Agriculture is special...

0 550 1.100 2.200 Kilometers

= https://lwww.fao.org/fileadmin/user_upload/soils/docs/Soil_map_FAOUNESCO/acrobat/Europe_V.pdf
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Heterogenity of the ecosystem
Agriculture is special

There are about 540-570 million

of which about 470 millio

Small farms are effective in achie
human labor

Smallholder farms produce abo

540 -570 million business
decisions
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Why is this relevant for Al in agriculture?

We need to extrapolate quite a bit, but

Artificial intelligence is notorously bad at
extrapolation

« Datasets need to be representative to train
generalizing models

* Heterogenity inherently causes distribution
shifts

Sebastian Bosse

My HOBBY: EXTRAFOLATING

AS YOU CAN SEE, BY LATE
NEXT MONTH YOU'LL RAVE
OVER FOUR DOZEN HUSBANDS,
BETTERGET A

BULK RATE ON
WEDDING (CAKE.

Source: https://xkcd.com/605/




"What are the greates obstacles in digitizing the food industry?”

— Susceptiblity to failure
High complexity

Insufficient connectivity

Data security

Lack of technological maturity

High investment costs

Lack of digital competence

BVE/BITKOM

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Human and computer control

Excessive Human Control

High
= Human Mastery Reliable, Safe & Trustworthy

Human
Control
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Computer Control
Low

Low Computer Automation High Shneiderman, 2022
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NaLamKI: Platform-based human-centered design of Al in agriculture
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Inherently brinc "e Z20NS
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 Graceful complexity reduction Iho RTINS,

« Mitigation of lack of digital compentence

Supported by:

% Federal Ministry
for Economic Affairs % - S

and Climate Action @ £ \ iy

on the basis of a decision 3&
by the German Bundestag \“&f/
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The role of interfaces

Mortgage Loan Explanations
— @) Post-hoc Report (©) Exploratory User Interface

S T 2 0 T A T Adjust sliders to report your situation:

Mortgage amount requested 375000
Household monthly income 7000 ortesge amolntrequastec
I . Score needed
Liquid ts
iquid asse 48000 < P for approval
. 375000
Submit Your score
Household monthly income
(b) < pﬂ I
Enter amounts to request mortgage: Liauid A 7000
iquid assets
Mortgage amount requested 375000 i
Household monthly income 7000 {pﬂ ]

Submit

We're sorry, your mortgage loan was
not approved. You might be approved
if you reduce the Mortgage amount Shneiderman, 2022
requested, increase your Household

monthy income, or increase your Liquid
assets.

Done
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Example of visualizations: NaLamKI

NaLamKI
WALDESRUH BAUERNHOF

.. Ergebnismonitor

Apfelerkennung

Feldverwaltung

n ~
= Datenaustausch

® Sservices

image_016e42d6-002a-46fb-a41d...

Blattflache

Bonn
Consulting
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Explaining Al with horses: Computer, what do you see?

LUy Lye
A erdisiroec e/

“Of course, it’s a horse!”
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Explaining Al with horses: Computer, what do you see?

“l don’t know, but certainly not a horse!”
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Why would | trust you?
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Source tag
present

'

Classified
as horse

No source
tag present

'

Not classified
as horse

Artificial picture of a car
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Towards understanding the inner workings

glocal XAI

What features is the model using here?

conditioning ‘\

Oy attribution flow

/
local XAI

Where is the model looking at?

global XAT

collecting activations .
= What features exist?

and attributions

input heatmap

feature visualization
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age: 25-32 years

bearded chin

smile,

age: 60+ years
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stubbly,

<

conditional heatmaps only relevant parts global relevance scores
allow localization of reference samples for each prediction
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Explainatory interactive learning

Attributes of an inference might be

« Correct (trivial)

« Based on nonsensical concepts

» Based on a faulty choice of concepts

* Both

€ ===

Patch
embeddings

Prototypes
embeddings

Prototypes
patches

Input
patches

Push
force

Potentially
resonable
push force
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Towards human interactions in the latent space

\

Fraunhofer
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Annotation Tool

dABN NN I

Seite 17

Dataset: |dataset_1 v]
Class: | apple v

choose annotation form:

® rectangle *

O polygon **

O line *

O point
* draw with mouse button pressed
** draw by consecutive mouse clicks

Keyboard shortcuts:

s - save annotations of current image

Region Proposal

| YOLOv3_miniApple v

o0 0 O

€-->

Patch
embeddings

Prototypes
embeddings

Prototypes
patches

Input
patches

Push
force

Potentially
resonable
push force




Why would | want to do that?
Because agriculture is special...

0 550 1.100 2.200 Kilometers

https:/lwww.fao.org/fileadmin/user_upload/soils/docs/Soil_map_FAOUNESCO/acrobat/Europe_V.pdf
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Weeding Soil Mapping

Fertilizer vield Mapping
A [o]]
L Data
I Application ' 516 ction
Agriculture Seed Sowing
Cycle
Data
Interpretation

Treatment

Modelli
MEPPIG Crop -Modelling







Scope of FG-Al4A

Established by ITU-T Study Group
20

O

Al and IoT : - Community
Architecture
Use-cases ey moneens oo ATESE - Building




Digital Agriculture
Technologies
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Chair

= Sebastian Bosse (Fraunhofer HHI, Germany)
» Ramy Ahmed Fathy (Egypt)

Vlce -Chair(s)

Chunlin Pang (TIAA, China)

= Zhongxin Chen (FAO)

» Gyu Myoung Lee (Republic of Korea)

» Paolo Gemma (Huawei Technologies Co., Ltd.)

» Guillermo Ariel Gonzalez Conosciuto(Argentina)

» Ted Dunning (Hewlett Packard Enterprise)

= Sushil Kumar (Department of Telecommunications,

Government of India)
= Long Hoang, John Deere
= Marco Brini, EnvEve

Al:®

Al and Internet of Things
for Dlgltal Agriculture

ITU Foc



Glossary Use-cases and Solutions




Roadmap on Digital Agriculture: Analysis of the
Standardization Landscape

Glossary on Digital Agriculture

Technical Report on Digital Agriculture Use-
Deliverqbles — cases and Solutions

Technical Report on Data Acquisition and
Modelling for Digital Agriculture

Technical Report on the Ethical and

Security Considerations relating to the use
of Al for Agriculture




= Data Science for surface and
DR E I o NN underground water monitoring

|
W \

» Georeferenced Data Management

|
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" Toplcs GI‘OIII)S ‘ » \Weather modelling and forecasting

* Yield monitoring and Prediction

= [rrigation strategy and smart water
management




Conclusion

Integration of human cognition into digital
systems is a neccesary condition for the
digitization of agriculture

Interoperability between data acquisition and
Al and data models is a crucial
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AI: Al and Internet of Things

for Digital Agriculture

on the basis of a decision
by the German Bundestag ITU Focus Group




