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30 years from now science will solve most of our ;
pressing issues @ ‘*W
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Except one: we are looking at
10 billion people at 2050 (+130%)




In order to survive we will need to increase
agriculture produce per hectare




A promising approach to reach this
goal is Precision Agriculture
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If we think about it, farmers were always
iInterested in Precision Agriculture
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" Precision Agriculture has seen
explosion in techniques during the 70’s
of the previous century
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However, one invention, in a
completely different area was going to
change Precision Agriculture forever




Impact sensor + GPS results in a yield
map and ability to plan from one season
to the next

Wheat grain yield (t'ha)
e 3.5 ttha
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Precision Agriculture continues to evolve since.
Remote Sensing — A scientific field which studies
crops’ optical properties...
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One such index, NDVI was originally
iInvented to track seasonal changes in
vegetation satellites images
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In perception




Plant physiology is concerned with

chemical reactions that change with time

Faneh

Photosynthesis

chloroplast stroma o - e = e

— ADP | L
* (W) Vi A
farmdarin-HADP reductase oy L .

””IIIIIIIIIIIIIII S

£
| H*)
' eytachrama

T e =i i
i 11 e 11111

T santcbioore 3 (PG
L ‘?\7 =_.-;|: ) -- plagioeyanin

L e —

Sy o thylakoid




However, outside a controlled environment

measurements are getting tricky

Atmosphere

(Black Box) /
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Therefore, it requires the establishment of an interdisciplinary group...

Physiology of
Photosynthesis

Solar
Induced
Fluorescence

Machine Learning
of Plant
Physiology

Agro-
Physics
Studies

Remote
Sensing
Spectroscopy

Data Science

Chemometrics
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In order to reach higher accomplishments -
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Microspectrometers
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. from leaf pores
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Random Forest
of regression trees
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Four irrigation treatments
in cotton plants
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The small openings on the
underside of leaves are
called stomata
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Water travels up
through plant
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23 important features which include among others:

Plant chemical constituents - Chlorophyll, Water, Lignin,
Lutein, Starch.

Plant spectral properties - Fraunhofer O,-A absorption band,
Red-Edge spectral range.
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: _ When to harvest? &8
...and change current working paradigms - |

Days after
june drop
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In this way we increase out chances
towards precise cultivation as we march
towards 2050
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