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2 Agriculture BENSON-HILL

BIOSYSTEMS™
*** Genome Sequenced

\/

+* Al Breeding Program

Benson Hill developed an Al powered,
predictive breeding platform (CropQS).

\J

** Reduces new variety time to market by
50% to 75%.

+%* Demonstrated vield increases of 12% to
15% in corn.




BENSON @ HILL

BENSON HILL
AWARDED Al-
BASED SOLUTION
OF THE YEAR
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IBM Watson Decision Platform for Agriculture 6
Using A.l. to Aid in Decision Making from Farm to Fork

Dan Wolfson, IBM Distinguished Engineer
Dir. Data & Analytics
IBM Watson Media & Weather
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Where IBM is using Artificial Intelligence
& Advanced Analytlcs for Ag Decision Support

. Pest and Disease:

Risk Management:

P Farm Operations:
| ’ L Geospatial Analytics:

IBM GRAF Weather Model
Seasonal Probabilistic
Alerts

Crop Stress

Soil Temp/ Moisture
Soil Tests
Auto Field Boundaries

Risk and Identification

Crop Type Identification

Operations Dashboard

Geo-spatial Analytics



Potato: Yield, Pest & Disease

In addition to in-season Potato Yield Forecast, we have experience with Early & Late
Potato Blight Disease and with Whitefly Pest.
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Plant Village dataset:
Label fof samples
Healthy: 152
Late blight: 1000
Early blight: 3167

Randomly split into equal parts
Train and Test (9049 accuracy)



BM GRAF Next Generation Weather Model

Model for Prediction Across Scales (MPAS)

%13 km resolution
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! 3 km resolution

Driven by loT data including:
« 20M barometric pressure sensors

« Temperature and wind data from
commercial aircraft, radars,
satellites, and ground observations

Powered by:

» Purpose-built IBM super computers
utilizing parallel processing

Resulting in:

« 3X-5X resolution and frequency
improvement in global forecasting

« Ability to resolve individual
thunderstorms




Soil Management

Soil Management is critical to
crop yield and quality. Yet
traditional methods are complex
and time consuming.

AgroPad is Al-powered
technology to help farmers
check soil and water health.




Operations Dashboard -

NDVI [ : = b Soil actionable insights that
Crop e B Moisture & . ° o
Health - | , Terabaratiine influence crop decisions

@ 5 depths

G? Soil moisture and temperature for
=%~ irrigation and soil-based nutrients

Crop stress to identify geolocations
requiring scouting

5

Precision J | > (Sees
0.5km N v, -~ Yield
Weather ‘ . Forecast
+ Alerts ' .

Weather alerts and forecast for
spraying and harvest

Pest & disease for eradication plan

& kP

Yield projection for trading timing
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Al to Transform

Mitr Phol Pioneers Al to
Modernize Thai Suaar...
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Production

_ Tool for better understanding your

Crops & production fields Track crop development through the season,
create spraying maps, and understand yield zones.

O

Agremo — Al Crop analytics O
- Tailored for Ag professionals O




WA/ Food and Agriculture
> + Organization of the
27 United Nations

- DIGITAL AGRICULTURE IN ACTION
ARTIFICIAL INTELLIGENCE
FOR AGRICULTURE =~ %
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INDIAN COUNCIL OF AGRICULTURAL RESEARCH
Proceedings and Recommendations

National Workshop on
Artifjcial
Intelljgence

in Agriculture
30-31 July, 2018
NASC Complex. New Delhi

O

Organized by

ICAR-IASRI ICAR-NAARM ICAR-IIWM
New Delhi Hyderabad Bhubaneswar
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Program for plant breeding

1) Data analysis
2) Prediction modeling

3) Genetic optimization

4) Speeding up the breeding process

5) Enhancing precision breeding

—




Speed breeding protocol
P Year 1 Year 2 Year 3
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Fig. 1 An outline of speed breeding protocol and its implication for accelerating breeding cycles for improving growth and yicld as compared to
the conventional breeding approach under regular photopeniod
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Next-generation phenotyping using artificial
intelligence and machine learning

m.—-ﬂ.

Fig.2 Anoverview of the potential application of artificial intelligence i augmenting plant breeding technology for casy, precise, and carly predic-
ton of genotypes/parental combinations lor vanetal development




Table 1 Successful implementation of speed breeding tochniques for rapad generation advancement in different crops

Crops Speod breoding technique Days to Generation Sclection Trait enhanced Refer-
Ilo‘rnn‘ achicved year excthod onces

Glycine max L Photopeniod incandescent lights) 21 s Single pod Production of recombinant

and temperature
Arabidopsis Photopeniod (LED hight) and tem-  20-26
thaliana L. perature, growth regulators
Arachis kypo- Photopeniod (PAR hight), gas 28
gaca L heating
Triticum aesti-  Photopeniod (LED light) and tem-
vim L, Hordewn perature, growth regulators, embryo
vudgare L. rescue
Sorghum Photopeniod (LED light), sempera-
ture and immature seod germunation
Vicia Faba L., Photoperiod (LED light) and tem-
Lens culinaris L. perature, growth regulators
Amaranthus. spp  Photopeniod (LED light) and
temperature

Pisum sativum L. Photopeniod (LED light) and
growth regulators

Onzasativa L. Photopenod (LED ligh),
temperature

Trifolium subter-  Photopenod incandescent lights)

rancum L and temperature, growth regulators

Triticum aesti-  Photopenod imcandescent lights)

vim L and temperature, embryo culture

Brassica mapus  Photopenod (LED light) and

L temperature

Cajanus cafan L. Photopeniod (LED light), tempera-
ture and immature sood germunation

Pisum sativum L. Photopeniod (LED light), tem-
perature, growth regulatorsand
mICro-nutnents

Triticum aesti-  Photopeniod (LED light) and

vim L, Triticum  temperature

10

K

9

inbrod hines

Shortening of the genera-
100 time

Advancement of carly gen-
cration breoding matenal
Rapud production of scg-
regating populaticas and
pure lincs

Raped development of hagh
yielding vancty

Early flowering and soed
development

Rapud production of segre-
pating populaticns
Development of recombi-
nant inbred lines

Rapid development of hagh
ywlding vancty

Rapid development of ba-
parental and multi-parcntal
populations
Production of recombmant
inbrod lines

Pod shatiening resistance

Development of photopen-

oud mscnsative lines

Production of recombmnant
inbeed lines

Biotic stress tolerance and
development of pure lincs




1 ScienceDirect

Access through your institution Purchose PDF

Cleaner

Prodyuction
Journal of Cleaner Production M‘ £
Volume 331, 10 Jonuary 2022, 129956

Artificial intelligence in animal
farming: A systematic literature

review

Jun Bao °¢, Qiuju Xie*© 2 =

Show more vV

+ Add to Mendeley <% Share 99 Cite

https:/fdoi.org/10.1016/).jclepro. 2021129956 A

Get rights and content A

Abstract

Some scientific researches have been conducted recently based on

Avrificial larallivawca TAIN ta ralun snimal tiialfsen cand haslth valarad

Recommended articles

Identification of discriminating
behavioural and movement...
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According to the literature review, a systematic
application involving the Basic data collection devices,
data processing, and smart algorithms needs to Be
developed to facilitated the overall animal farming.
Especially, the costless loT based data collection system

and high time-efficiency Al models were very necessary
to achieve a smart animal farming.
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SN (Print) 2231 - 5529

2 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN ELECTRICAL, ELECTRONICS, INSTRUMENTA TION AND CONTROL ENGINEERING
Bl Vol 2, lsswe 1, January 2014

Agricultural Crop Yield Prediction Using Artificial
Neural Network Approach

Miss.Snchal S.Dahikar', Dr.Sandeep V.Rode’
PG Student (EXTC), Dept. Of EXTC, Sipna College of Engincering, Amravati, Maharashtra, India

Dr. Dept. Of EXTC, Sipna College of Engineering, Amravati, Maharashtra, India®

Predicted Observed
output [ Output

Input Hidden Output
Layer Layer Layer
>

Data Flow
Fig 1.Layer and connection of a feed-forward back-propagating ANN.




Operations Dashboard -

NOoVI 5 Soil actionable insights that
Crop _ Moisture & g * o
aaht Saarraraton influence crop decisions

@ S depths

Soll moisture and temperature for

irrigation and soil-based nutnents

Crop stress to identify geolocations
reqQuiring scouting

Precision ¥ s g 3
0.5km - T -4 Yield
Weather | Forecast
+ Alerts -

Weather alerts and forecast for
spraying and harvest

Pest & disease for eradication plan

- K > & @

Yield projection for trading timing
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© 2023 JETIR December 2023, Volume 10, Issue 12 www.jetir.org (ISSN-2349-5162) |

Slagl Nelllcl ISSN: 2349-5162 | ESTD Year : 2014 | Monthly Issue

JOURNAL OF EMERGING TECHNOLOGIES AND
@ INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal
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Al IN FARMING AND CROP MONITORING

Karthik Madnal', Abhishek Singh?, Asst. Prof. Neeta Ranade’

Keralocya Samagam's Moded Colloge, Khamnbalpada Road, Thakurk, Dombivl (Ean), Kanchaagaon Maburmbies
'Gusde, Keraleeya Samajam’s Model College, Khambalpada Road, Thakurly, Dombivh (East),
Kanc hangaon, Maharashtra

ABSTRACT:

ARTIFICIAL INTELLIGENCE IN AGRICULTURE : CROP MONITORING AND DISEASE DETECTION
Section A-Research paper

ARTIFICIAL INTELLIGENCE IN AGRICULTURE : CROP
E MONITORING AND DISEASE DETECTION

VIDHYA S' SAMUNDEESWARI D MAHALAKSHMI M’
Assistant Professor, Department of S&H(Mathematics ), RMK College of Engincening and Technology, Puduvoval, Inda
Assistant Professor, Department of S& H(Mathematics ), Panimalar Engineerning College, Chennat, India

UG Student RMK College of Engineering and Technology, Puduvoyal, india




ARTIFICIAL INTELLIGENCE IN AGRICULTURE : CROP MONITORING AND DISEASE DETECTION

Section A-Research paper

Segmentation

Esca: | |Positve | | Negative

Figure 2: Convolutional Neural Networks for the Automatic
Identification of Plant Discases Accessed 17 Apnl 2022

2.3 Sensors

Agricultural sensors are sensors that are utihized in sman
farming. These sensors give mformation that helps farmers
monitor and optimize crops by allowing them to adjust to
changes in the environment. Weather stations, drones, and
agricultural robots all have these sensors attached. They can
be controlled using dedicated smartphone applications. They
may be controlled directly through WiFi or via cellular
towers and operated using mobile phones and also used in
weather stations. Sensors in this svstem provide information

30
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Corpus ID: 214676139

Soil Health Monitoring
System using Al

Prof. A. V. Deorankar, Ashwini A. Rohankar, Pg
Scholar -

Published 2020 -
Environmental Science, Agricultural and Food Sciences,

Computer Science *
Journal of emerging technologies and innovative
research




University Kasdi Merbah- OUARGLA
Faculty of New Technologies of Information and

Communication

Department of Computer Science and
Information Technology

Field: Mathematics and Computer Science
Sector: Computer Science
Specialty: Fundamental Computer Science

Final Project Report
For obtaining the Master’s degree in Computer Science

Theme:

Soil recognition and features measurement using
Al
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A Review on Applications of Artificial %

Intelligence for Identifying Soll
Nutrients

September 2023

September 2023

DOI:10.1007/978-3-031-43605-5 6
In book: Agriculture-Centric Computation (pp.71-86)

Authors:

. Shagun Jain
Delhi Technological University
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Innovative and Transformative Smart Farming using
Artificial Intelligence,

Indira Gandhi agriculture University, Raipur
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Expert Group Meeting on Hornessing Innovotive Technologies to Advance Green Transformation for Sustainable Development in North and Centrol Asa

Leveraging mechanization-based innovation and technologies for sustainable and climate-smart
agriculture in North and Central Asia

Qiang L. National Programme Officer, Centre for Sustainable Agricultural Mechanization (CSAM), ESCAP

27 March 2024
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Examples of Mechanization-based Technologies and Practices
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Integration of Digital Devices and Artificial Intelligence (Al)

WeMAET Manonng ¢ agrkutural mec Aangsten

* Digital devices such as smartphones, tablets, and loT sensors play a pivotal role in modern agriculture.
* They enable farmers to access real-time data, make informed decisions, and optimize resource use,
* Al could help agriculture by enabling predictive analytics, automation, and providing some recommendations.

* Al-powered tools could help to analyze data to provide valuable insights for farmers.
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