o 40 Digital Farming
BUSIneSS  Initiatives

Intelligent, Agile, Automated, and on the Cloud

An Introduction
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Mobility and Pervasive Computing, Cloud, Big Data,
Artificial Intelligence & Robotics and Social Media

Sustainable Ecosystems ' = _ . Digital Transformation
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Digital Farming Initiatives - Objectives

Improve
Crop Production
& Efficiency
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Data Feeds
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InteGra -Digital Farming Platform

ACQUIRE

CONNECTED INTELLIGENT EDGE

@| G.;\ C—,\ + Capture sensor data from devices & equipment

/ * Dovnload disease prediction & agri related models
Sii s waie | |tEnablerealtime data processing & analytics
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TURN DATA INTO INSIGHT
Process, store data, cloud analytics,

Automated field operations based @o
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Disease Nutrient
Models Models

Pest Irrigation
Models Models

User Big Data &
Experience  Analytics

ADVISE

EXPERT 5YSTEMS

| Direct on-fleld advisory and notifications
to augment supply chaln operations




DFI Focus Areas Driving Next Gen Agriculture CSS0 CONSULTANCY
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Cloud Intelligent Edge AgriKnoB Data Analytics

Scale operations through Sensor Data acquisition Comprehensive Agriculture Machine Learning based

Satellite, Drones data based layer and Low Cost loT Knowledge base on all Crops Crop specific decision

Crop/Soil Assessment etc. on sensors for Micro Climatic providing contextual data science models,

cloud Monitoring Pest/Disease predictions,
Image Processing based
on Edge/Cloud data
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agEYE Overview CSS0
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Historical Future
Condition Current State Projection*

o

Automatic Crop Acreage Estimation

Crop Health

Soil Moisture
Crop Yield

Disease and Pest Incidence

il

ol

Weather Projections

Credit Score for Farms Satellite Imagery

Irrigation and Fertilizer Recommendation

Summary [

Drought Status and Agricultural Water
Usage
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Time Series
s available for at least up
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“ Real time Crop health and
automatic crop acreage estimation
helps in planning crop management
activities.”
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“Understand current/ f DUE

“ Strategize crop protée -, ditions like
t prediction-models.”

soil moisture maps.
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Digital Farm @TCS SP Pune Campus CAS0 CONSULTANCY
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£ Meteorological Sensors: Plant Sensors: >

E 1. Air Temperature Sensor 1. Leaf Wetness Sensor b m:;igi?gnpaper &
g 2. Relative Humidity Sensor 2. Leaf Temperature Sensor

a 3. Barometric Pressure Sensor 3. Automatic DEW Point and ET calculation as a :

'@; 4. Anemometer virtual sensor \ '/ Installation of Soil

§ 5. Wind Direction Sensor Soil Sensors: Moisture sensor

§ 6. Global Solar Radiation Sensor 1. Soil Moisture Sensor

§ 7. Tipping Bucket Rain Gauge 2. Soil Salinity Sensor

Installation of loT
System
([ J

Installation of Drip
° Irrigation System g
N —
Bed Preparation J
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Digital Farm @TCS SP Pune Campus - Results

Health and Yield Monitoring of Cabbage &Capsicum

* 4 nodes and 1 gateway on the farm

* Nodes and gateway communicate over ZigBee

*  Gateway streams measurements to InteGra every hour
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Internet Cloud
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Achievements -

1. Predict the behavior through various
sensors and recommend action (DSS
system)

2. Demonstrate platform end to end
technology, interoperability of application,
integration of technologies etc.

3. Increased Crop Yield by 25% and Reduce
Cost of cultivation by 20%
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Digital Farm @TCS SP Pune Campus - Output C850
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Cabbage Crop 0 Sl SMNEEL | #:.' 1 ~ __ Capsicum Crop with
: : : bamboo suppo

0% more Qutput
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>70 Plant Damage
A variety Identification Automated

of Plant >300 Plant Damage
Identification to be
BETET-L0 : el

targeted

A growing
Used for incremental deep Library of
learning Plant
Images

Mobility
and Front-interface to be
designed with the farmer-in-
Farmer- miad

Friendly




. TATA
Current Areas of Operation tCSSO CONSULTANCY
Experlence energy SERVICES

1,800,000

2,000,000+

Map not to scale




Journey So far
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Wall Street Journal Global Innovation Technology Award (2008)
Golden Peacock Award for Innovation (2008)

India Innovation Initiative (i3) Award (2009)

Aegis Graham Bell Innovation Award (2010)

Business in the Community - Big Tick (2013)

Technology patented in US (2015) and India (2016)

Top 20 Social Innovation

Fortune - “Change the World” Initiatives - 2017

Express |.T Awards 2017 - Winners in categories - IT Innovatiensé
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THANK YOU LCss0
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1

In a free enterprise the community is not
just another stakeholder in our business
but it is in fact the very purpose of its

existence.
J)




