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Evolution of Agriculture decision making




Where Data &
Artificial
Intelligence
scales

v’ Complex variables

v’ Automation

v Simulation

v’ Visualization

v’ Customer Experience

v Continuous monitoring and alerts
v’ Decision support

v’ Decision tracking

v’ From descriptive to predictive analytics



Silvia Terra — using Al to mapping the future of our forests

er data and to'makae er isions.

Video


https://www.microsoft.com/en-us/ai/ai-for-earth-projects?SilentAuth=1&activetab=pivot1%3aprimaryr2
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Autonomous Greenhouses Challenge

Learn a policy that can optimally control indoor farms
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Table 2. List of control settings that teams can write through the REST API.




Result: Al beats the expert growers

Sustainability factors Net profit
deep The Net Profit (euros, inc. labour, maintenance and depreciation)
iGrow green_s Growers AiCU Sonoma Croperators ww 988, EEE, 223 o
Kg CO./ S e PR RDERELE T
Kg cucumber 0.20 0.47 0.20 0.26 0.20 0.29 PO N A9 2HL A 2R8B80 3RRAR <
kWh electricity/
Kg cucumber 3.12 4.39 3.02 3.17 3.59 3.82 —_—
kWh heat use/
Kg cucumber 2.94 13.61 3.20 3.13 2.49 4.87 20.00
L water use/
Kg cucumber 5.89 5.87 5.52 7.62 4,91 5.98 15.00
mL pesticide/ 10.00
Kg cucumber 0.39 0.49 0.34 0.48 0.35 0.35
5.00
Weighing factor by jury:
0.25 for electricity, heat, water 0.00
AWAGENWQEN lj' 0.125 for CO,, pesticides AWAEENINGEN
Sachatedlpbdady, bt vema esease | ¢ 00




Improve food quality
and safety

Blhler’s LumoVision solution is a data-driven optical | i
grain sorter that is connected to Azure for data e L .,.'."-'

analysis. It uses powerful cameras and ultraviolet
lighting to hunt for hidden infections, sorting good
corn from bad corn.

Lumovision processes up to 15 tons of product an hour

@ BUHLER > Watch



https://mediastream.microsoft.com/events/2018/1804/HMI/player/HMI_IntelligentValueChain.html
https://youtu.be/Q7BU141tB8s
https://mediastream.microsoft.com/events/2018/1804/HMI/player/HMI_IntelligentValueChain.html
https://news.microsoft.com/transform/new-buhler-machine-uses-the-cloud-to-find-the-needle-in-the-haystack/

Large Scale
Monitoring &
Farm Level
Predictions

v Field monitoring/scouting

v’ Pest/Disease/yield predictions
v'Variable rate application

v’ Land Cover mapping

v’ Simulation



TVWS using Dynamic Spectrum Access (DSA)
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pH map
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Microsoft FarmBeats
@Dancing Crow Farm

30% less water for irrigation
44% less lime to control soil pH
Moisture level determine
planting of seeds

Identify inadequate drainage
impacting produce quality
Flooding control and patterns

©images by


https://www.gatesnotes.com/Development/FarmBeats

Land Cover Mapping
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Trees Herbaceous Water
Herbaceous Water Herbaceous
Water Trees Trees
Barren/impervious Barren/impervious

Barren/impervious

Kent Island 2011 Kent Island 2013 Kent Island 2015



Pre-season planning

AGGREGATED INSIGHT

Creating a mixed reality view of your
farm with the ability to visualize pH and

soil types

YIELD ANALYSIS

Leveraging agronomist
recommendations to influence
future farming seasons

SIMULATION AND PREDICTION

Leveraging predictive insights and simulation
data to inform planning decisions

REMOTE SUPPORT

Collaborating with an agronomist to monitor
growth stages, identify crop threats, and
deliver recommendations

Crop Status Report:
Field 7
Growth

Stage(s) BAaR

JOHN Crop Vigor Excellent
SMITH

LYCINGIVING Crop Threats

Insect,
Disease




Simulation and Prediction

Scenario Two: Average Yield, High ROI

Scenario One: High Yields, Average ROI

Scenario One
Con Following Soybeans.

Seed
Nitrogen
Phosphate
Potash

| Sulfate |
Estimated Yields

Planting Zones | e B e viaid

| Nutrient Zones Nutrient Zones
Goal: High ROI
YIELD ZONES: Goal High Yields, Average ROI
Estimated ROI
32,000 seed/ac

190 Ibs/ac | 150 Ibs/ac | 150 Ibs/ac

75Ibs/ac 60 Ibs/ac 50 Ibs/ac |

60 Ibs/ac 53 Ibs/ac 42 Ibs/ac

18 Ibs/ac | 18 Ibs/ac | 14 Ibsfac $ﬁ%'3 )
215 bu/ac | 180 bu/ac | 155 bu/ac 3 o

-

Nitrogen Zones: Goal - High Yield

I Very low: 150 Ibs/ac "';1 .

Low: 163 Ibs/ac
Average: 175 Ibs/ac |
High: 182 Ibs/ac

Scenario One
Com Following Soybeans.

Seed
Nitrogen
Phosphate
Potash
1 Sulfate

Estimated Yields

Planting Zones

,000 see
135 Ibs/ac
65lbs/ac
50 Ibs/ac
15 Ibs/ac
185 bu/ac

Nutrient Zones
Goal: High Yield

YIELD ZONE GOALS: Average Yields, High ROI
Medium (35 ac)

32,000 seed/ac

110 Ibs/ac
40 Ibs/ac
38 Ibs/ac
12 Ibs/ac

160 bu/ac

Nutrient Zones
Goal: High ROI

Estimated ROI

85 Ibs/ac
30 Ibs/ac

25 Ibs/ac | $175.84

8 Ibs/ac e
Seed & Chemical %
125 bu/ac B 1_-;.5 o e dl
'7';& T ‘ IS ™
'Nmogcnz'ane's;co.alini'ghn'dx |5 ‘
B Very low: 85 Ibs/ac
Low: 94 Ibs/ac
Average: 110 Ibs/ac
High: 123 Ibs/ac [
[l Very high: 135 Ibs/ac

e b IO
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Fighting extinction with citizen science

Encounter

Match Score 520.373

Date
Location
Sex
Assigned ID
Size
Number

2017-09-14

Ghana

Unknown

H-019

Unknown
ffab795b5-cb3b-4fac-b9d8-b1b72495c0af

Date 2017-03-1

Location Ghana
Sex Male
Assigned ID H-019
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much like a human fingerprint.

Video


https://www.microsoft.com/en-us/ai/ai-for-earth-projects?activetab=pivot1:primaryr3
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FEATURE
NAME:

Objects

Tags

Description

VALUE

[{ "rectangle™ { "x": 798, "y": 82, "w": 677, "h": 769 }, "object™:
"Tomato", "parent": { "object": "Vegetable", "parent": { "object":
"Food", "confidence": 0.833 }, “confidence": 0.805 },
"confidence": 0.728 }, { "rectangle™ { "x": 115, "y": 333, "w": 670,
"h": 517 }, "object™: "Food", "confidence" 0.752 } ]

[{"name": "tomato”, “confidence": 0.9561183 }, { "name":
"vegetable", "confidence": 0.8946861 }, { "name": "plant”,
“confidence™: 0.597619653 }, { "name": “fruit”, “confidence":
0.0343686 }, { "name": "food", “confidence": 0.02278873 } ]

{ "tags": [ "tomato", "table", "indoor", "bowl", "sitting", "red",
"small", "food", "fruit", "plate”, "orange"”, "counter", "white",

"vase", "board" ], "captions": [ { "text": "a close up of a tomato",

Image URL

It does not matter

how slowly you go
so as long as
you do not Stop

Fighting




Farmers in India are using Al
to increase crop vields

Planting decision

* Sowing Date

* Pest Alert

* Price Forecast
10 planting advisories
automated voice calls or text
average of 10-30% yield increase

B Microsoft




Success criteria

Creating digital feedback loops
Protect Security & Privacy needs
Build an ecosystem



