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Digital Twin of a Field

v Yield increasing 10% SaVingSf:’€1 00 /
hectare/ year

v/ Saving fertilizer 30%
v Decrease usage of chemicals, up to 50%

v/ Sustainable & Regenerative farming

Carbon Dioxide is the
main greenhouse gas
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»)> ELEVATION+HILLSHADE

How to create smart
recommendations?

Topography
Slopes
Historical Vegetation
Current season vegetation
Weather
Soil data

OM

pH

CEC

YD) CORAECTED VOL W

EC
N, P K
Micronutrients
Yield data
Grain moisture
Protein
Tissue (plant) sampling
Soil moisture
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Automated Platform | Precision Agriculture

Variable Rate Application
" maps for PrecisionAg

@ fertilization @ desiccation
@ seeding @ soil sampling
@ crop protection

Satellite data

@ Multispectral: LANDSAT4-9,

SENTINEL2, PLANET
ﬁ Equation Based Analytics

@ Profit Maps

@ Nutrient Use Efficiency
® Uptake Calculations

® Accuracy of As-Applied

Machinery data

As-Applied datasets of
fertilizing, sprayings

As-Planted data
Yield data: Grain moisture,

Protein, Oil Content

“§ Custom Analytics Pipelines

| Scouting & Soil sampling
' recommendations
‘@ Benchmarking

>
® field heterogeneity
' ¢ field potential

~, High-density ground
~ scanner data >

Electrical conductivity
@ field current performance

Soil moisture & Nutrients o vield limiting factors

Soil sampling data /
Laboratory analysis

Topography
LIDAR

ASTER, SRTM, Local country
data ' A

: -~ Integration with the John

=

- Deere Ops Center

T Biodiversity &
Regenerative Ag

APl consumers

Based on GPS data Pratforms and Mobile Web
Services Agp Apps
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Team

Build solutions as one team for 10+ years in Precision Agriculture

"BAYER Digital Farming
E Solutions

Co-founders of Zoner, acquired by Bayer Technical Managers of Bayer Xarvio, acquired Co-founders of GeoPard Agriculture
in 2015 by BASF

C? GeoPard

Developed VRA maps engine widely used Mastered integration and developed foundation Automated decision support system
in the US, Canada, Europe of Xarvio Field Manager, incl. GIS engine

& GeoPard Agriculture
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Agricultural Season with GeoPard

GeoPard helps to automate your agronomy workflows

Season Planning Soil Sampling Fertilizing Seeding
Crop protection/ Desiccation Harvesting Post-harvest
Spraying analysis

(3 GeoPard Agriculture

Simplify complexity
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Agronomic Use Cases

VR fungicide application VR seeding VR fertilizing
Data: Current vegetation & bare soll Data: Soll sampling (OM) & Topography & Data: ground scanners (SollOptix,
Last 15 years vegetation GeoProspectors, Electrical Conductivity),

Topography, Historical vegetation

Crop: wheat _
Seeding rate: 60k-85k / hectare/ corn

Crop : Canola

+ [
| ¥

- 40% less
crop protection N nitrogen applied
applied T Y WAt "V
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Soll Sampling Recommendations - New
Zealand - 50% fert. cost reduction
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» Scouting & Sampling (1) Equation Details

m
Rt

Mar 172019 [ndul (L840 Equa!inn
SER L0 (now O &2 - X
Mar 17 ekl (HEYS Jfﬂ-H-‘r‘ﬁ.
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aelze

Fiald Labels BHUITF = 6 - pH

LimeRate = (round((pHdiff*10)*2)/2)*1000
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Result
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Fertilizer (Nitrogen) Use Efficiency Calculations

Protein VY

(3 GeoPard Agriculture

Simplily complreity
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Read in GeoPard Blog
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Uptake
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JohnDeere Ops center &
Grain Sensing Integration

Timing of Trade
! = Protein
Improve Marketing &
Production of Grains
with Quality Data Agronomy: Choice of
Analytics ariety / Application

Sustainable &

' timing / Nutrition
Profitable for Farmer g/

recommendations

Storage management
- Elevator selection

& GeoPard Agriculture



& GeoPard Agriculture

Sirmplify compilmsity

Measure Regenerative Farming
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Data Laysrs  Fleld Details

Satellite Monitoring (386)
Zones Map (2)

Soll Data (1)

Yield Data (11)

As Applied/As Planted (31)
Topography (1)

3D Map (1)

Equation Map (4)
Hethicide_Total, |/ha

Nitrogen, kg/ha

Yield_Per_Crop_Avg, kg/ha
Yisld_SugarBest_avg, kg/ha

Scouling & Sampling

5 ha) FutureCropFarming

+ Creates Map v ' Field Operations ~ [E)Planet W] Compare Layers [ Export POF

v ey Ditps://www.future-crop-farming.de/

@ M

Yield_Per_Crop_Avg, kg/ha

Statistics (kg / ha)
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Profit Maps

o 1 + Create aMap v /' Field Operations v [&] Planet W] Compare Layers [ Export PDF .
! B Profit Map 2022 - Tha X
=] DataLayers  Field Details
Value
-405.45
() 12674
Profit statistics 151,97
* incl. total sum 430:68
o Statistic®T UR / ha)
5 Min Max Auerage
@!f 405.451 430681 87 505
Misdicn Yiriation Sitl Desviation
e 115035 16650 508 129.037
Count Sum
290 27639877
Variables

Dataset Attribute
Application 2022-06-23 Pactsop  AppliedRat

Datanue Artribute
Application 2022-07-10 Pacteop  AppliedRat
m m : Amo ﬂl 0S MH W lied/As Planted
: _ 1 - | Dataset Attribyte
n marain field area ' ! Application 2022-05-18 Amodgoc  AppliedRat
| Seed - As Applied/A
m m . T S _ ma = . _ Dataset Altribute
11GN Margin fielq aree 4= Seeding 20220518 AppliedRat
Datasst Attribute
Harvest 2022-08-31 WetMass
ﬁ 159,191 = —— Xl
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Equation based Analytics

e [ntegrate multiple data layers.
e Use GeoPard templates or create your formulas.
e Calculate sub-field level ROl and economic efficiency.
e [ntegrated Variable Rate recommendations.
Blog post with examples

Tri-State: Indiana and Michigan Liming Rates for Organic Soils |@ PDF Source

When the Target pH is 5.3 and the soil pH is < 5.3, then the LR = 37.6—(7.1 x soil pH).
When the Target pH is greater than 5.3 and the soil pH is < 5.3, then the LR = [37.6 x (7.1 x soil pH)] + [(target pH-5.3) x 5.0].
When the Target pH is greater than 5.3 and the soil pH is > 5.3, then the LR = [(target pH-soil pH) x 5.0]

Equation in Python Variables from datasets

targetpH
if targetpH == 5.3 and soilpH < 5.3: argetp

rerturn 37.6—(7.1 x soilpH) soilpH
elif targetpH > 5.3 and soilpH < 5.3:

return (37.6 * (7.1 * soilpH)) + ((targetpH-5.3) * 5.0)
elif targetpH > 5.3 and soilpH > 5.3:

return ((targetpH—soilpH) * 5.0)
else:

return defaultLimeRate

& GeoPard Agriculture
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Agronomic Formulas (500 and growing)

Select an eqliglion to create prescriptions,

@ Create New

Creale and save your own equation with the parameters you need

Select from existing

Category
Predefined Equations v | _ Search equations
O Corn Total Boron Removal in KG/HA Source URL

This farmula estimates Boron (B) uptake and removal {or
Com (Grain and Stover) craps grown in different countries of
the world in meatric units. Last modified: March 2022

O Corn Total Nitrogen Removal in KG/HA Source URL
This formula estimates Nitrogen (N) uptake and removal Tor
Corn (Grain and Stover} crops grown in different countries of E = =

the waorld in matric units, Last modified: March 2022

O Corn Phosphorus Recommaendations South Dakota State Source URL

University in LBJAC
SDSU Extension fertilizer recommendations are based on
fleld research in South Dakola and neighboring states

Phosphorus 50l 1est resulis in Lhis guide are steted [n parts
par millien (ppm) and not pounds per acre. Interpreiation for
the Qlsen phosphorus soll test procedures (s listed here
Banding P near the seed as a starter frequently results in
more efficient use of these fertilizers. The P205
recommendation can be reducad by one third if applving as a
starter, if the previous “crop® was fallow or potatoes: The
growth of corm after fzllow or polatoes is somelimas net
satisfactory . To correct this; apply 20-30 Ibsfac of P205asa

starter, Hevised Seplember 2005

O Corn Total Magnesium Removal in KG/HA Source

This farmula estimates Magnesium (Mg) uptake and removal
for Carn (Grath and Stover) crops glown In different countries
of the world in metric uniis. ast modified: March 2022

_~ e T i L I e e B I FA LA [ p—— [ 1]
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Trial Management & Analytics
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Yield Auto-Cleaning and
Auto-Calibration

Harvest 202%-12-03 Carn Y Harvant 2032-12-03 Corn CALISRATED

RAW ; FﬂﬂCE:EE Wet Ma<a (1/ha)  Siatistics > RAW PROCESSED il “Statistics )
Mo ra Wat Mass : 3 W 5362 2 848
3.45 . 7.413
r . b 7.537 9,04 7.962 7 684 8 L:J:m
i s .. mrs e Al & Rule-based models enable automated
==
251,35

yield data cleaning & calibration

- A Overview
i ¥ Automatically calibrated data from several
e y : harvesters
s ek PR, i i Smart Cleaning of abnormal values and
. ORIGINAL W' CALIBRATED and CLEANED .
r ‘ J-hooks

g with Multiple Harvesters Working Together
r' TRt 7] -: H zl_ - wl | Jﬂ!

with Fixed Yield Distribution

A
T
E w iy
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Soll Organic Carbon - 80% accuracy

Dats Layers Field Details

> Satellite Monitoring (914) £ Changs Background Layer
o et i = . !

v Zones Map (15) = Show Filters
Zones Map transparency ~

1988-2024 Field Potential

o
2015-2024 Field Potantal

T e L [ ey 1T =ew e e BEw Bem EL] rem ET ]

LFTY

Carbon estimation ¥2.131024 80C

(3 GeoPard Agriculture
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Use-Cases From Brazil - Soybean

EVI

da vegetacao

(10 anos)
+

8 anos de imagem de

/ satélite

Condutividade elétrica
aparente do solo /

Subdivisao
da area em
12 unidades
de manejo

Area de cana
de 96 ha

(& GeoPard Agriculture

PrecisionAg
Professor - Lucas

Rios do Amaral
& GeoPard Agriculture



Synthetic Yield Maps

8/% Accuracy

Based on total or average yield
GeoPard creates Yield dataset
Read more

& GeoPard Agriculture
Sinplity compilexity
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Automated Scouting Tasks

Dala Layers  Fleld Details

> Satellite Monitaring (310) # Scouting & Sampling ~

v Zones Map (7)

Fleld Polential (imagery » Slope + Soll '
Brighiness) - N RX m !

| High Hintorical Productivity & Low

Reduce Field Visits & Fuel Consumption =

Vanson of Yegetation 10 years

Soil Brightneax 2072
£ Years 20162021

57 Yeuis 1989-2022

Read more

> Yield Data

r Baw 1] L2 T ram

> As Applied/As Planted
> Topogmaphy (1)
2> 3D Map (1)

2 Equation Map (1)

> Seouting & Sampling (1)

& GeoPard Agriculture
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Product Vision

6 prescriptive Automatically Produce foresights & agronomic recommendations.
From reactive to proactive pure data-driven decisions.

Modeling

Data-driven agricultural inputs demand, planning, tracking, ROl and
economics. Ex: detect executed agri operations are required for
carbon certification verifications.

Predictive
Modeling

Modeling based on cross layers dependencies. Understand
_ yield-limiting factors, correlations across various data layers
Modeling and apply agronomic logic based on these insights.

Cross-Layers

Vegetation indices, analytics, and field management zones
based on multiple data layers. Big data analytics.

Multi-Layers Modeling

Data rendering in human beings and Al acceptable formats.

Visualization & Analytics Applied advanced analytics and statistics for every data
of any Data Layer layer.

Automated processing pipelines including data

Data Layers & Automated Processing standardization. Supported data sources: satellite imagery,
machinery, soil-'scanners and sensors, topography.

& GeoPard Agriculture



G GeoPard Agriculture

Thank yout!

Dmitry Dementiev, CEO

dmitry.dementiev@geopard.tech
+49-176-36322391

qeonard fech
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