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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

G GeoPard Agriculture
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How It Works

Automated powerhouse for sustainable and precision agriculture

VR maps based on multiple data layers
Flexible agronomic logic: apply any math/formula/equation to calculate recommendations

Support of all common data types: satellite imagery, radar imagery, machinery data, scanner
and sensors

+ Automated solution for recommendations >> Hyper-Automation of agronomy
Simple UX for fast manipulation with complex agricultural data

» Powerful API for integration into customer solutions and business processes

» Enabler for transition into Sustainability and Carbon efficient practices
A.l. & Big Data
Mobile apps with offline mode

G GeoPard Agriculture
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Demo & Documentation

https://docs.geopard.tech

G GeoPard Agriculture
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https://docs.geopard.tech

Team

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

B ™
precision agriculture platform R utions

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

@ GeoPard Agriculture
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Variable Rate Use Cases

VR fungicide application VR seeding VR fertilizing
Data: Current vegetation & bare Data: Soil sampling (OM) & Data: ground scanners (SoilOptix,
soll Topography & Last 15 years GeoProspectors, Electrical
Crop: Wheat vegetation Conductivity), Topography,
Seeding rate: 60k-85k/ha Historical vegetation
Crop: Corn Crop : Canola

=

32% less 20% cost savingon =
crop protection

applied

30% less
nitrogen applied

G GeoPard Agriculture
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Corteva Use-case

WHO: Corteva Agriscience, Ag inputs manufacturer, USD 14.2B revenue, 21 000 employees.
SOLUTION: Automated Prescription maps via API

RESULTS: Launch Smart Farming commercial apps in EU countries in just 1 year

Optimal maps
Growers for Variable Rate seeding,
fertilizing, and crop protection

N

Granular .
TET Solution

N

powered by Corteva Agriscience

M
Goo,

v detects | otos et map | s use

« Mapa de siembra variable

12.22ha

G GeoPard Agriculture Analytics

1734 ha

N

1384 ha

1.34ha

aws

Infrastructure

AWS Blog post
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https://aws.amazon.com/blogs/startups/improving-the-sustainability-of-crop-farming-using-a-data-driven-approach/

JohnDeere Ops Center Integration

JoHN DEERE

Operations Center
Map B sewpv B Planv gl Analzev oo Morew N D A IR e
VR maps using multiple layers: —
Soil, Imagery. Topography and Yield

< Backto Connections ¥ Manage

9 GeoPard Agriculture

eorar §- Fee by Subscription
Agriculture By Subacr

Description
GEOPARD

Multi-layer analytics, Management Zones & VRA maps, Multi-year & In-season

I il, Yield & Tc hy/LIDAR d: lytic

iing, 3d maps
GeoPard Agriculture is a cloud-based powerhouse for precisionAg data

wit Geopard
bt diekbgbarkmops bt il st Ll

used for fertiizing, ed
GrainSensing, Harvesting, As-

gine is capable I sampl
Planted, Imagery. Soil layers 3

yield data, , topography, as-applied and tilage data.
Among

GeoPard provides:

+ VRA/Rx creation module
+ Ability o create custom scripts

. maps) data layers
4 Agronomy for the next season . Fied and regon evel atlle monioring (12 inaies il LA AN R R WO

+ Stabilty zones

* Aomated muti-yea el pena s o 032y0) e g gt e

. ntopography p R for the Us)

+ Yield data analytics

+ High-density sensor data analytics

+ Soil sampling data analytics

+ Detection of dependencies between data layers
+ Mobile app with offine capabilties

Create maps for farmers.
Share your data with dealers

* 3dmaps
+ Soil Brightness index
. L

* Integration with the johnDeere Ops Center

Precision Farming Dealer: GeoPard Unveils Advanced Analytics Platform for Farmers & Dealers Using Deere Tech

Blog: Integration with MyJohnDeere Ops Center

Integration Overview and Tutorial

G GeoPard Agriculture
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https://www.precisionfarmingdealer.com/articles/5472-geopard-unveils-advanced-analytics-platform-for-farmers-and-dealers-using-deere-tech
https://geopard.tech/blog/42snjb86m1-integration-with-myjohndeere-ops-center/
https://docs.geopard.tech/geopard-tutorials/product-tour-web-app/myjohndeere-ops-center-integration

Multi-layer Maps

Delineation of management zones based on a
combination of any data layers available in GeoPard with
the flexibility to set a weight for each layer.

Example: 8 Years Historical Productivity (weight=1) and
Slope (weight=-1)

Popular layers combinations:
o  Satellite imagery (historical or in-season) and EC
data
o  Soil Sampling and Topography
o A mix of multiple vegetation indices

G GeoPard Agriculture
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0.37
0.48
0.56
0.63
0.69
0.76
0.85

Area (ha)

873 4.53%
24.44 12.68%
3877 20.11%
42.70 22.15%
39.34 20.41%
29.36 15.23%

9.43 4.89%

Min
0.20
0.42
0.52
0.60
0.66
0.73
0.81

0.42
0.52
0.60
0.66
073
0.81
0.97


https://geopard.tech/blog/tpost/skof3ui3a3-multi-layer-analytics

Automated Field Potential Maps

Automated multi-year (up to 30 years and
the last 6 years stacked) field potential maps. Patented.

The heterogeneity index helps

benchmark fields and prioritise ag operations.
Blog: Multi-Year Zones

Blog: Heterogeneity Factor

250
225
200
175
> 150
|y

125 ) 1
100
075
050

GeoPard Field Potential \/S Yield data
maps
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https://geopard.tech/blog/r8yc32d9jc-multi-year-zones/
https://geopard.tech/blog/ravbznpi62-heterogeneity-factor/

Equation based Analytics

30317

Integrate multiple data layers.

Use GeoPard templates or customize your own.
Calculate sub-field level ROI and economic efficiency.
Integrated Variable Rate recommendations.
Blog post with examples o

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: =

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

G GeoPard Agriculture
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https://geopard.tech/blog/equation-based-analytics-precision/

Select an equation to create prescriptions.

Create New

Create and save your own equation with the parameters you need.

Select from existing

)

Predefined Equations v ‘ ‘ Search equations

Corn Total Boron Removal in KG/HA Source URL

This formula estimates Boron (8) uptake and removal for
Comn (Grain and Stover) crops grown in different countries of
the world in metric units. Last modified: March 2022

Corn Total Nitrogen Removal in KG/HA Source URL

This formula estimates Nitrogen (N) uptake and removal for
Comn (Grain and Stover) crops grown in different countries of
the world in metric units. Last modified: March 2022

Corn Phosphorus Recommendations South Dakota State Source URL
University in LB/AC

SDSU Extension fertilizer recommendations are based on
field research in South Dakota and neighboring states.
Phosphorus soil test results in this guide are stated in parts
per million (ppm) and not pounds per acre. Interpretation for
the Olsen phosphorus soil test procedures is listed here
Banding P near the seed as a starter frequently results in
more efficient use of these fertilizers. The P205
recommendation can be reduced by one third if applying as a
starter. If the previous “crop” was fallow or potatoes: The
growth of corn after fallow or potatoes is sometimes not
satisfactory . To correct this, apply 20-30 Ibs/ac of P205 as a
starter. Revised September 2005,

Corn Total Magnesium Removal in KG/HA Source URL
This formula estimates Magnesium (Mg) uptake and removal

for Com (Grain and Stover) crops grown in different countries

of the world in metric units. Last modified: March 2022.

G GeoPard Agriculture
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Nitrogen Use Efficiency

utrient Use Efficiency
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GP Auto Nitrogen Uptake v2 X

coor Value
" om0
1161
e
n e

Statistics (kg / ha)

oy s Soais
s stosss s
s a2

Overview

21/08/2023 fact
089
0 10 0262ha

Equation Details.
Equation  Numpy

Yield_wet_kgha = Yield_wet_tha * 1000 # convertt/

hatokg / ha

Yield_dry_kgha = Vield_wet_kgha * (100

Moisture._pe) / 100

N_uptake = Yield_dry_kgha * Protein_pct/ 62 / 100
Result

N.uptake
Variables

Yield_wet_tha Yield Data

Harvest 2023-0717 Smaragd

Wet Mass

Moisture_pet Yield Data
Harvest 2023-0717 Smaragd

Moisture

Protein_pet Yield Data

Harvest 2023-07-17 Smaragd

Crude Protein Percentage

Nitrogen Use Efficiency

GP Auto Nitrogen Use X

Efficiency v1
w w savzna

Equation Details
Equation  Numpy
convertt/hatokg/ha
Vield_dry_kgha = Yield_wet_kgha * (100
Moisture_pct_not_nan) / 100
N_uptake = Yielddry_kgha *Protein_pct_nol_nan /
57/100

Application_1_Applied_Rate_not_nan =
np.where(np isnan(Application.1_Applied_Rate). 0,
Application_1_Applied_Rate * 0.26)

Result
N_use_efficiency_pet

Variables
Vield_wet_tha Vield Data
Harvest 2023.07:17 Smaragd
WetMass.
Moisture_pet Vield Data
Harvest 2023.07-17 Smaragd

Moisture

Protein_pet Yield Data
Harvest 2023-07-17 Smaragd

Crude Protein Percentage
Aplication.1_Appled_Rate  As Applied/As Planed
Applcaton 2023.03:15 AHL n
Applied Rate

Aplication_2_Appled_Rate  As Applied/As Planed
Applcation 2023-0220 55A n
Appled Rate

Application_3_Applied_Rate s Applied/As Planted

GP Auto Nitrogen Surplus vi X

Statistics (kg / ha)

o227 s s
s 0z a6
o 1o
Overview
oomwns v i

o5
w0 w ssaorha

Equation Details
Equation Numpy

. where(np isnan(Molsture_pct), 0, Moisure_pct)
Protein_pct_notnan =
p.where(npisnan(Protein_pct), O, Protein_per)

Vield_wet kgha = Vield_wet_tha_not_nan * 1000 #
convert/ hatokg / ha

Yield_dry_kgha = Yield_wet kgha * (100
Molsture_pet.not_nan) / 100

N_uptake = Yild_dry_kgha * Potein_pct_not_nan /
577100

Result
Nosurplus.
Variables

Yield_wet tha Vield Data

Harvest 2023.07-17 Smaragd

Wet Mass.

Mo Vield Data

Harves 2023-07-17 Smaragd

Moisture

Protein_pet Vield Data
Harves 2023-07-17 Smaragd

Crude Protein Percentage

‘Application_1_Applied_Rate s Applied/As Planted

Nitrogen Uptake Nitrogen Use Efficiency Nitrogen Surplus

G GeoPard Agriculture
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VR Recommendations

Lime Rate Ibs/A lowa State X

YT=200bu/ac P20S in lb/ac X

Phosphorus Corn Recommendations
(South Dakota State University)

N Target - Applied x

oo

L |
!_—ﬂ“‘mum
\ Vi
e

Potassium Removal based on Yield

Nitrogen: Target vs Applied

G GeoPard Agriculture

Simplify complexity
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Yield Trends

s CH Il‘l
mamm
m
L
T e
W wm

Yield Calibration and Conversion based on DistanceTraveled(ft),
EquipmentWidth(ft), HarvestMoisture(%),
YieldWetMass(Ib)

Single Yield in Dry Tons.

Dry Yield Calibration based on
HarvestMoisture (%) and YieldWetMass (Ib)

(2 GeoPard Agriculture

Simplify complexity

Yield Trend for 4 Datasets

ifi i
PoF R
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As-applied vs Rx

Cluster As-Planted Data to evaluate the Application
Accuracy:
1) nodata 2) below acceptable range 3) in acceptable range
4) above the acceptable range

Vegetation Index

G GeoPard Agriculture

Simplify complexity

(GClI) Difference between Two

Satellite Images

17



Yield Aggregation, Cleaning & Calibration

Clusters with and without Data for Yield

Combining 2 Yield Datasets Combining and Calibrating 2 Yield
Dataset

G GeoPard Agriculture

Simplify complexity
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Profit Maps

+ CreateaMap v /' Field Operations v [&]Planet W] Compare Layers [B Export PDF

f
E Data Layers  Field Details
o
b

s 'chpbox

Q GeoPard Agriculture
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(120007 15200

(a0 [ 130771

m e

Profit Map 2022 - 1ha X
Color Value
o -405.45
m 126.74
B Profit statistics 15197
L] incl. total sum 43068

Statisti UR/ ha)

Min Max Average

-405.451 430.681 87.905
Median Variation Std Deviation
115.035 16650.508 129.037

Count sum

290 27639.877

Variables
Solution_1 As Applied/As Planted
Dataset Attribute
Application 2022-06-23 PacTsop AppliedRat
Solution_2 As Applied/As Planted
Dataset Attribute
Application 2022-07-10 PacTeop AppliedRat
Amophos As Applied/As Planted
Dataset Attribute

Application 2022-05-18 Amodoc AppliedRat

Dataset Attribute
Seeding 2022-05-18 AppliedRat

Yield_Wet_Tons Yield Data

Dataset Attribute
Harvest 2022-08-31 WetMass

Yield_Moisture Yield Data

19



Use-Cases From Brazil

EVI

da vegetacao
(10 anos)

o
CEa

do solo
(até 75 cm)

Subdivisao
da area em
12 unidades
de manejo Area de cana
de 96 ha

& GeoPard Agriculture

G GeoPard Agriculture
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8 anos de imagem de

/ satélite

Condutividade elétrica/y

aparente do solo

Lucas Rios do Amaral
20



Equations: Use Cases (6) - Yield Stats &
Slope for VRA

== -
| |

| |

Statistics (/ha)

Taose p»

hase son

sis0e o102

Overview

s oo

s 5

Clean_Wet_Yield = np.where(Wet_Yield,
Wet_Yield, 0)

Result
Clean_Wet_Yield

Variables

Wet Yield Yield Data

Harvest 20221203 WetMass

Yield Distribution (Statistics) including Convert Slope into Factor for VRA
Total Collected Yield Fertilizing, Seeding, Crop Protection

G GeoPard Agriculture

Simplify complexity
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3D Maps in Browser

Learn geospatial dependencies between data
layers.

Combine a base layer (topographic, slope, relief
positions, soil properties, or vegetation
distribution) and a cover zones map (zones from
yield, historical vegetation, organic matter,
electrical conductivity, pH distribution).

3D model is visualized right in the browser
without need of installing any additional software
or plugins.

3D Maps - GeoPard Agriculture

2 GeoPard Agriculture
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https://geopard.tech/3d-maps/

Complete topographic profile including
Elevation, Slope, Aspect, HillShade, Relief

Topography Profile

Position, Ruggedness, Roughness built on top

of Remote Sensing or Machinery Datasets

Example: Slope and Relief Position maps.

2 GeoPard Agriculture

Simplify complexity

23


https://geopard.tech/blog/tpost/aff9so1a94-topography-and-relief-analytics-for-agri
https://geopard.tech/blog/tpost/aff9so1a94-topography-and-relief-analytics-for-agri
https://geopard.tech/blog/tpost/7eoxnny411-topography-in-details
https://geopard.tech/blog/tpost/7eoxnny411-topography-in-details
https://geopard.tech/blog/tpost/u1jdbi52af-topography-based-on-machinery-data

Use-Case: Automated Scouting

Automated detection of locations that need to be scouted. .
> satellite Monitoring (310) ©®

v Zones Map (7)

Field Potential (Imagery + Slope + Soil ;

Some examples:

l High Historical Productivity & Low s

e Estimate expected yield of the whole field by checking the r———
development of crops in a certain place s
Unexpected low vegetation zones e —

e  Scout yield limiting locations S

> As Applied/As Planted

> Topography (1)

Based on GeoPard unique maps such as field potential, stability, > w0
current productivity, multi-layers maps & cross analytics. p——
Read more

> Scouting & Sampling (1)

G GeoPard Agriculture
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https://geopard.tech/blog/automated-crop-scouting-tasks/

Soil sampling

Planning of soil sampling (zonal & grid), VRA maps based on soil data

Q 2020 Soil Results

G GeoPard Agriculture

Simplify complexity

« SOIL_BPH

Blog: Soil data analvtics

Q2020 Soil Results Soil__K__

SOIL__K__

> soi__K_

1.450 -

2.056 -2.259 1.536ac (1.8%)

2.056

2.661

2.259 - 2.793 14.069ac (16.8%)

0BJ_ID 62.000
6.780
1335.000
13.180
0.940
156.000
196.000
100.000
262.000
31.000
2.950

2.661 - 3.267

. 3.267 - 3.873
. 3.873-4.479
. 4.479 - 5.084
. 5.084 - 5.690

2.793 - 3.158 21.357ac (25.5%)

SOIL_CA_PP . 3.158 - 3.551 22.261ac (26.6%)
SOIL CEC M
SOIL Cu PP
SOIL_FE_PP
SOIL_K_PPM
SOIL_MG_PP
SOIL_MN_PP
SOIL_NA PP
SOIL_OM
SOIL_P1_PP
SOIL_S PPM
SOIL_TEMP.
SOIL_ZN_PP
SOIL_H
SOIL__K
SOIL__MG_
SOIL__NA 1.010
SOIL PH_1 5.900
TGT_RATE_L 3500.000

. 3.551-4.046 14.746ac (17.6%)

.4045-A7e| 7.311ac (8.7%)

. 4.781 - 5.841 2.518ac (3.0%)

55.000

26.000
32.000
3.000
38.640
3.810
6.290

ml' @ mapbox g

25


https://geopard.tech/soil-sampling/

Use-Case: Detection of Yield Limiting Factors

Yield / Soil Moisture correlation

LIDAR topographic analytics

G GeoPard Agriculture

Simplify complexity
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VRA Maps, Cost Calculation and Export

Create Variable rate application (VRA) maps by
adding rates to any management zone map.

Costs calculation for Rx maps - know your costs per
zone and per product.

VRA maps are compatible with most agricultural ™=
machines and can be exported as a shapefile, =
ISOXML or to JohnDeere Ops Center —

JOHN DEERE

OPERATIONS *™
CENTER

eeeeeeeeeeeeeeeee

G GeoPard Agriculture

Simplify complexity
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Ga

Zones Adjustments

Merge and split zones feature allows to make a few
important things:

Split polygons

Merge polygons

Draw strip trials

Hand-free drawing tools

Assign a polygon or a complete zone to
another class Blog: Merge and Split zones

eoPard Agriculture

Simplify complexity

F“
@ Modify Zones v |

+

Create Zone
Draw Polygon
Merge Zones

Split Zone

Merge Zones

28


https://geopard.tech/management-zones-vra-maps/
https://geopard.tech/blog/merge-and-split-zones

Soil Brightness Index

Soll brightness works as a proxy for soil organic
matter, sands, and salinity areas, and is becoming an
increasingly important index for studying changes in
soil conditions over time.

Relevant in measuring and monitoring soil
degradation and soil erosion patterns.

(2 GeoPard Agriculture

Simplify complexity

0.67
0.70
0.71
0.72
0.74

Area (ac)
0.61 1.24%
11.60 23.55%
15.45 31.35%
16.03 32.53%
5.58 11.33%

Sum
185.82
3585.26
4933.49
5204.84
1836.29

29


https://geopard.tech/blog/tpost/pgaxk7udy1-how-the-soil-brightness-index-enables-su

Stability Maps / Change Detection

Detect the most changeable and stable spots in the field
during any period: the last 1-2 weeks or 1-2 months or even
a couple of years (stability and variation of vegetation from
season to season).

Coming: Combine with the latest image to see the positive
or negative trends for every pixel.

G GeoPard Agriculture

Simplify complexity

0.10
0.12
0.14
0.19
0.29

Area (ha)
33.37 37.76%
37.30 42.21%
14.35 16.23%
2.87 3.24%
0.49 0.55%

Min
0.07
0.11
0.13
0.17
0.24

0.11
0.13
0.17
0.24
0.36

30


https://geopard.tech/blog/rvi

Intersection of Data Layers

Overlapping among management zones based on different
layers to define dependencies between data layers, to
identify the most interesting/valuable areas for extended
analytics (scouting, soil, plant sampling), and to improve
agronomic practices.

Example: Influence of high slope to low historical crop
productivity.

rrelation between data layers

G GeoPard Agriculture

Simplify complexity
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https://geopard.tech/blog/tpost/cdealgs963-zones-operations

As-Applied and As-Planted
Data Analytics

Monitoring of the VRA execution results including a
comparison of planned and applied maps.
Useful for the calculation of ROl of Variable Rate technology.

Example: Comparison planned and executed VRA maps.
Blog post - Accuracy of Rx vs As-Applied

G GeoPard Agriculture

Simplify complexity
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https://geopard.tech/blog/calculating-difference-between-target-rx-and-as-applied-maps/

Yield Data Analytics

Batch Import of harvesting data

Automated Processing: Cleaning &

Calibration

Visualization & Analytics of all attributes

Statistics per attribute on subfield level

(moisture, protein, oil, per field, zone, pixel)
Read an article in our blog

2 GeoPard Agriculture

Simplify complexity

i > Avgperzone, ., Total per,zone

W Mo oo s o
53427100 am. 655 e, 7048 11024he (33%)
7.009 - 8.905 est.7.655 est. 29.891 3.905ha (11.8%)

Il 50652 4769 on.7.476 em. 0369 017ra G1%)

Total 196.069t «ffmmem Tolal Yield
Average 5.931Uha e AVg Yield on the field

>

LA P
L p GeoPard Agriculture B  GeoPard Agriculture
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https://geopard.tech/blog/7b27v4yf41-yield-data-and-analytics-in-geopard/

Yield Auto-Cleaning and
Auto-Calibration

e Al & Rule-based models enable automated
yield data cleaning & calibration

e Automatically calibrated data from several
harvesters

e Smart Cleaning of abnormal values and
j-hooks

G GeoPard Agriculture

Simplify complexity

Clean/Calibrate Yield Data

Select the processing type and click Proceed
o A W
Auto-Processing Clean Only Calibrate & Clean

(@ Processing options must be selected in the next step, please proceed.

4

Calibrate Only

‘ Cancel

34



Trial Management & Analytics, Per Static
block or Dynamic (e.qg. yield per harvester)

Average Yield per harvester Yield per zone, including Trial block

G GeoPard Agriculture 35
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Current and Historical Imagery

e  Support field and region level with indices: RGB, NIR, EVI2, LAI, NDVI, GNDVI,
IPVI, GCI, RCI, SAVI, OSAVI, NDWI, WDRVI, SBI, NDMI, MSI, CCCI, MCARI, TCAR|,
MCARI/OSAVI, TCARI/OSAVI
Time-series analysis
Accurate cloud and shadows detection
Automated management zones for each new non-cloudy image during the
season with configurable parameters (index, number of zones, min size of
polygon)

VRA maps - your own rules for rates calculation
Export pixel-based imagery data to utilize in further analysis/models
Data sources:

o Sentinel 2 (2015-..) MR T L
o  Landsat(1988-..) NDVI Yearly v
o  Planet (2015-..) 060 ———

o  Hyperspectral imagery (2022) 050 g

0.575
0.40
0.20

G GeoPard Agriculture

Simplify complexity
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Relative Soil & Grain Moisture

e Theindex determines vegetation water content. It is useful for finding the spots with existing water stress in
plants

e Lower NDMI values mark the spots where the plants are under stress from insufficient moisture

e Onthe other side, lower NDMI values following the vegetation peak highlight the spots that are becoming ready
for harvesting first

More in blog

G GeoPard Agriculture Jul 06 2022 NOMI

NOMI

G GeoPard Agriculture

Simplify complexity
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https://geopard.tech/blog/normalized-difference-moisture-index-ndmi/

Best-In-Class Clouds And Shadows Detection

GeoPard provides high accuracy of clouds and
shadows detection using proprietary algorithms.

The algorithm’'s accuracy is about 95%, while
competitors have ~80% accuracy.

Enables Automation of Analytics based on Imagery

Advanced image filter allows looking at partially cloudy
and cloudy images to verify decisions.

G GeoPard Agriculture

Simplify complexity

Cloud Month Year

Allimages v [ une x suy x v ‘ ‘ Select v
Jun 25 2020 0.366 ndvi
Jun 242020 Y s
Jun 20 2020 0.271 Hdv\
Jun 15 2020 [ J s2
Jun 102020 0.180 ndvi
Jun 08 2020 LY L8
Jun 05 2020 [ J s2
Jun 012020 o
Jul 312019 37'7Hd\/\
Jul 28 2019 o
Ju1 26 2019 0812navi [
1242019 e
Jul 232019 0.805 HE\H
Jul21 2019 P s |
Jul182019 o
Jul 17 2019 -

| Jul 112019 P s2
Jul 08 2019 Y <.
Jul 06 2019 L
Jul 032019 1N s |
Jul 012019 724 ndvi
Jul 012019 0.738 ndvi k3]
Jun 282019 CREEREN) 52 | © mapbox
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https://geopard.tech/blog/clouds-detection
https://geopard.tech/blog/clouds-detection

G GeoPard Agriculture

Planet Labs Imagery Analysis and
Rx Creation

Automated data processing includes:
Clouds/shadow detection

Data normalization and cleaning

Order imagery in 1 click

Analytics products and VR maps based on
Planet imagery

Simplify complexity
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https://geopard.tech/blog/planet-imagery-management-zones-precisionag/
https://geopard.tech/blog/t3m593p0c1-partnership-with-planet/
https://geopard.tech/blog/t3m593p0c1-partnership-with-planet/

Mobile Application

Sync between mobile and web apps

e Online access to all the field datasets and
VR zones

e Offline zones and soil maps and scouting
capabilities including planning and
executed actions with comments and
photos

Platforms: I0S, Android. Mobile and
Tablets

While Label applications

Mobile apps tutorial

G GeoPard Agriculture
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16:21

< ZONES MAPS
Q search

Type Pins

sat  muli  topo

8 Years 2008-2020 WDRVI

Aug 10 2020 GCI

Mix Sat+Topo data

stability Map

Aug 30 2020 WDRVI

Relief Position

Roughness

16 Years 1991-2020

4 Years 2016-2020

v Al v A

wis ) 16:22 7 wll T O 16:31 wl T

1|
o~

8 Years 2008-2020 WDRVI < Pin details

06.06.2021116:29

Description
Downloaded
Close to the road. Is it a main reason?

v

0a37hf (B @ |
o @ @
vers v G @
v @ @
2 @ @
o ) ©
i - o)
v @) @
oo ) ©

E 3 check is required
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done

¢
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https://docs.geopard.tech/geopard-tutorials/product-tour-mobile-app/installation

Powerful APl and Automation

e All services are available for integration
via API

GraphQL

OAuth 2.0 protocol

Geodata: WMS, WES

The user interface for Administration
User interface widgets for direct
integration into other platforms

Read more

G GeoPard Agriculture
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0 o0 oo

o o0 o0 o0

[e]

boundary

soil samples Farm Management Software

ield monitor dat . .

ifsto?worr:hsg o Ag Service Providers
Crop Production Companies
Digital Marketplaces

API ? i

R&D Departments

Vitformags Insurance Platforms

Sustommanagement: Ag Inputs and Machinery

topographic maps ~ Producers and Distributors
soil maps

yield maps

vegetation indices with

3m resolution

raw data

change detection Cp GeoPard Agriculture
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https://docs.geopard.tech/geopard-tutorials/api-docs/geopard-api-overview

2 GeoPard Agriculture

Simplify complexity

Data Compatibility

Raven Slingshot and Viper Pro 4

Trimble

John Deere GS3 and GS4 data

John Deere

AGCO

CNH

Topcon/TAP

Mueller

ISOXML

AgLeader Monitors

Amazone / Amatron

Geolson

Shapefile

API / Widgets for integration of GeoPard analytics into other
systems.

Shapefiles

Shapefiles and Isoxml

GS3 details, GS4 details

MyJD Ops Center integrated, see details in our blog post

ISOXML and shapefiles

ISOXML/shapefiles supported

Shapefile supported

ISOXML/Shapefiles supported, details here

Claas, Topcon, Dickey John, CNH and others

Shapefile support, details here

Shapefile, ISOXML, Amatron 3 details, Amatron4 details

Generic vector data format. Is supported by most GIS programs
including Esri ArcGis, QGIS. Available for API users

Generic vector data format. Is supported by most GIS programs
including Esri ArcGis, QGIS
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Statistics for Zones

Title Number of Zones Data Classification Type ~ Min Polygon Area in m2

1
l 2016-2021 Potential ‘ [5 v ‘ ‘ Natural breaks v ‘ [1000 ‘ Run Analysis

Calculate statistics on zone level to determine
how accurate the measurements are. . N (‘: i
Statistical metrics: <(:
- minimum o e, e w1 wwom  om
- maximum B s aneey e o w wmen oo
- average
- median
- sum
- standard deviation

G GeoPard Agriculture
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Statistics for Machinery Datasets

Calculate statistics for every attribute collected by
machinery during agricultural operations
(Seeding, Fertilizing, Crop Protection, Harvesting)
to determine how accurate the operation was
executed and total applied number of agricultural

input.

Statistical metrics:

minimum
maximum

average

median

total sum
standard deviation

G GeoPard Agriculture

Simplify complexity

Applied Rate (L/ha)

q W 1000
10460.00
21260.00
36120.00

Il 60120.00

Overview

Min
10.001

Average
16316.17

Variation
165972576

Total Sum
415298.967

Max
60120

Median
13420

Std Deviation
12883.034
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PDF Reporting

Export as PDF any data layer including Imagery,
Yield, Soil, As-Applied, Topography, Zones and
Equations

A report can aggregate up to 60 data layers

It includes stats per attribute

G GeoPard Agriculture

Simplify complexity

2. Zone Maps
2.1.1988-2023 Field Potential

Overview
Creation Date Updated Date Data Classification Type Polygon min area #of zones Heterogeneity factor
23 Aug 2023 23 Aug 2023 Equal count 500 5 022
EVI2
Color D Avg Area (ac) Min Max Median Std Dev Sum
. 1 0.36 6.26 19.73% 0.35 047 0.36 0.01 1007.15
2 114 6.4520.30% 0.35 1.80 1.29 0.47 3328.39
3 1.76 7.2322.76% 1.66 1.81 1.77 0.03 5656.17
4 1.80 6.5620.66% 1.79 1.81 1.80 0.01 5284.25
. 5 181 5.26 16.56% 1.80 1.82 1.81 0.00 4298.02
Data Layers
Satellite Monitoring
Index Satellite images (28).
EVI2 27 Jul 2023, 12 Jul 2022, 5 Sep 2021, 7 Jul 2020, 8 Jul 2019, 28 Jun 2018, 22 Jun 2016, 23 Aug 2015, 28 Jul 2014, 16 Jul 2013, 20 Jul

2011, 25 Aug 2010, 6 Aug 2009, 9 Jul 2007, 29 Jul 2006, 24 Jun 2005, 30 Jun 2004, 22 Aug 2003, 21 Jul 2000, 5 Aug 1997, 26 Jul 1996,

31 Jul 1995, 29 Aug 1994, 25 Jul 1993, 31 Jul 1992, 18 Jun 1991, 28 Jun 1989, 11 Jul 1988



Automated Heterogeneity index

Decide which fields to target first with precisionAg

ones maps

20 Years Zones 1988-2019 0.120vf

f

Not that great variability between red (low yield)
and green (high yield) zones.

Probably; you should target other fields first with
precisionAg and Variable Rate technologies.

https:/geopard:techl

G GeoPard Agriculture
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Sustainability and Carbon Module

Tillage

As-applied Fertilizer Per pixel
maps calculated

Yield maps / Sustainability

Potential maps I ndeX

= 4 EEE§==-=E:_:¢

+F
.l ] i}

; i L. |

N [ [ [ ]

... other factors




Recommendation on Carbon / Soil Samples

Basis to start Zonal soil sampling

(2 GeoPard Agriculture

Simplify complexity
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, ’ , G & Compare Layers Full Sample 1
° ° ‘ Bl Change layers if needed. You can compare up to 4 layers Close
- o w2208 [ . X Soybean 2018 ‘ x
v ‘' o > | < = [ it e |
' 4 “ A% G "
°
: 0 e S I
£

I»

"o o

WEB: Online access to all features.

3]

Example: Compare 4 data layers (satellite image,
yield dataset, elevation, historical zones), create VRA
map on a live map.

Mobile: Online access to all field datasets and zone. ... i T
Offline zones and soil maps, and scouting capabilities < aveswaps = ‘
including planning and executed actions with 2o =
comments and photos. Yo u -

8 Years 20082020 WORV st @) @

o @ @

API: All services are available for integration via AP,
GraphQL; OAuth 2.0 protocol; Geo data: WMS, WFS;
User interface for Administration; User interface
widgets for direct integration into other platforms

o G ©

v @ @

0 2020 WoRv 2o @ @

et Positon o @8 ©

Roughinass oot () © o |zxevbinm @
o B @ ” e e

aveas 20162020 onen @ @ ® 9

qwe r tyu'iop

G 1SN [ N o A A

While-Label & On-Premise applications.

G GeoPard Agriculture
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000

Partner Program

Partner Program

Join the GeoPard Community Partner Program and earn money
by advising and bringing the solution to your network,
promoting and telling how well GeoPard Agriculture works for
you.

Promo materials

We will provide you with marketing materials, videos, images,
case studies, product demos and a dedicated affiliate manager
to support you as our partner. Feel free to add information
about GeoPard on your website and use your other channels for
promotion.

o=

—
X
LA,

Read more

G GeoPard Agriculture

Simplify complexity

Clients

All clients who enter your referral code, follow your redirect link
for registration or inform us of your recommendation will be
identified as a referral sale. Clients receive a special bonus for
registering with the referral.

Reward

The program includes payouts for bringing users into GeoPard
Agriculture. You get high commissions: 25% of the annual income
for the first 2 years of each referral sale. Read more about Program
Terms and Conditions here.
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https://geopard.tech/partner/

Product Vision

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

- Data-driven agricultural inputs demand, planning, tracking, ROl and
Predictive . _ : . .
We are here now deli economics. Ex: detect executed agri operations are required for
Modeling carbon certification verifications.

Modeling based on cross layers dependencies. Understand
] yield-limiting factors, correlations across various data layers
MOde“ng 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 & Analytlcs 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.

G GeoPard Agriculture

Simplify complexity



R&D: Hyperspectral Imagery Analytics

GeoPard managed to successfully preprocess (clean, normalize), upload, calculate
statistics, various indices and spectral signatures for HYPERSPECTRAL Imagery (+250

bands in comparison to +10 bands from multispectral imagery). MULTISFECTRAL;

HYPERSPECTRAL COMPARISON
Multispectral Hyperspectral

Use-cases:

e Remote detection of sustainable & regenerative farming practices
Distinguishing different plant species with similar spectral signatures
Identifying plant biochemical composition
Quantifying soil vegetation
Calculating chemical attributes
Accurate Carbon estimations

Several Spectral Bands

This is the part of the project partially funded by the EU and ¢
the Ministry of the Environment of North Rhine-Westphalia :

Wovelength (ym) Wovelengh (ym)

G GeoPard Agriculture 50
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https://geopard.tech/blog/how-to-do-regenerative-agriculture-with-the-help-of-smart-farming/
https://geopard.tech/blog/grant-from-the-state-of-north-rhine-westphalia/

R&D: Vegetation on Cloudy Days,
Tillage & Cover Crops Detection

Products:
o Estimate vegetation in cloudy days
o Detect agricultural operations like tillage, sowing,

harvest
o Detect cover crops P _ 4
o Estimate soil moisture and physical soil conditions June21,2020 Oy
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G GeoPard Agriculture

Thank you!

Dmitry Dementiev, CEQ, Co-Founder

email: dmitry.dementiev@ageopard.tech

tel: +4917636322391

linkedIn twitter



mailto:dmitry.dementiev@geopard.tech
https://www.linkedin.com/company/geopard-agriculture/
https://twitter.com/GeoPardAgri
https://geopard.tech

