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ENERGY & ARCHITECTURE
UTILITIES ENGINEERING FACILITATING INDUSTRIAL
AND GOVERNMENT
DESIGN s WITH USHERING IN A NEW ERA OF
GROWTH FOR THE DAIRY AND
ENABLING THE PROPER IN-DEPTH GIS DATA MANUFACTURING SECTORS

ANAGEMENT OF SYSTEMS
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INTERNATIONAL PORTS




FUNDAMENTALS OF
IMPLEMENTING
CUTTING EDGE
TECHNLOGIEYS

“‘ﬁ‘y‘ qu&

n
Nl Y
. AN
(s >
. G
\ \

: 8 . ’ ' a"“\l

<
, _
N
|
N .

Ry




Humans
Farms
Land
Water
Vehicles
Objects
Power
Equipment
Natural
Resources

IoT Sensors
Satellite
Camera
Wearables
Social Network
Historical Data
Existing
research
based data

Tools

IoT &
Geospatial

Technology

+ Wired

« Wireless
- BLE

» Satellite
« 4G, 5G
« GSM

« WiFi

* NB-IoT
« LPWAN

Communication
Technology

Standardization
Normalization
Computation
Server

Cloud

DC

DR

Edge

FOG Computing
GPU

Software Tools

Business
Rules

Algorithms
Integration
Automation
Analytics
Image
Processing

Software
Tools

« Visualization

Form Factor

« Web / Mobile

Wearables
HMI Devices

« Artificial Intelligence
* Machine Learning
« Natural Learning Processing

Advanced Computing & Software

Technology

Domain
Specific
Insights
Trends
Patterns
Forecasting
Digital Twin

HARNESSING THE POWER OF DATA USING DATA SCIENCE TO YIELD DATA DRIVEN TRANSFORMATION

DATA DATA DATA MINING & | DATA ANALYSIS &
DATA SOURCE ACQUISITION COMMUNICATION PROCESSING VISUALIZATION INSIGHTS

Sectors of
Impact

Urban Solution

Transport and
Mobility

Agriculture and
Dairy
Resources and
Logistics
Smart Street
Light

AED
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Key Business Areas

Market Linkages
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Farming as a Service

Quality Management
Compliance

Financing & Insurance
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IoT Monitoring Platform

Precision Agriculture

Farm management
Software
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Soil Sensing / Analysis
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Farm Inputs
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Next Gen Logistics
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Precision Irrigation
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Digital market place Cold Chain Monitoring Farm ERP Input Supply Analytics

a Crop marketing / Post Harvest Management Blockchain Data Aggregators
g(_’ Trading Platforms
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Imagery Analytics Integrated Solution Partnership R&D

Platform
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Farmer
Advisories (Farm
Level)

Sowing Advisory

Irrigation
Advisory

Crop Stress
Assessment
Maps
Pest & Disease
Infection
Advisory

Weather Advisories

Soil Preparation
Advisories

Crop Management
Advisories

Weather Pattern

Moisture Stress
Advisory

Department Advisories
(State & Village)

Soil Moisture Maps

Cropping Pattern

Farmer Advisories
(General)

Crop Stress Maps

Irrigation Maps
Flood Maps

Weather Incident
Maps

Problematic Soil Maps

Soil Preparation
Advisories

Crop Disease Maps

Crop Loss Maps

Land Use / Cover
Maps

Soil Degradation
Maps

Crop Calendar

Crop Classification Maps

Crop Heath, Sow&
Harvest Date Maps

Crop Intensification
Maps

Crop Yield Maps

Reports

Land registry

Farmer Registry

Advisory Compliance

Historical Crop
Information
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Crop Husbandry

Satellite
Imagery

Crop Registry

Crop Phenology

Unmanned
Ariel Vehicle

Harvest
Management

Agriculture
Extension

Pre Harvest
Management

=

Field
Survey

Stakeholder

Disaster Registration Content
Management Module Management
Service Request Real-time market Alerts and
Module place information Notification

Audit Management
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Data
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(Farm Level, Land
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Sources

External
Integration
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Precision Agriculture

Artificial Intelligence and Machine Learning
Blockchain Technology

Robotics and Automation

Internet of Things (loT) and Sensors
Renewable Energy Integration

Agroecology and Sustainable Practices

Advance Satellites
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Generative Al
Hybrid Al
Adaptive Al

Advance Deep Learning
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Vertical Farming

Agri-Photovoltics (APV) Combination
Hyper-Precise Weather Forecasting
SMART GREENHOUSE

Digital Twin
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appreciated by the Gol for implementing innovative technology in agriculture

« Amnex has been a frontrunner in implementing innovative technologies in the field of agriculture

Doubling Farmers' that have further contributed to doubling the farmers’ income.

Income « The Government of India appreciated the company’s work by publishing information about it on the
Department of Agriculture, Cooperation & Farmers Welfare portal.

port of the Committee on
Doubling Farmers’ Income

Volume XII

“Science for Doubling Farmers’ Income”

Doubling Farmers’ Income — Volume XIT
Srience for Doubling Farmers® Income

Doubling Farmers® Income — Volume XIT
Science for Doubling Farmers’ Income

Chapter 9

Bouquet of Technologies for Smart Agriculture

Agncu!ﬁn'eu’ vulnerable to visks at various stages of its value chain. In order to generate profits from

resource use efficiency, and advariced preparation based on access to realmdafamd'
its analytics based interprerarion would be usefil. A package of tools, including inf logy
(IT) tools would help achieve this objective.

‘Focusing Scientific Development and Technological
‘Applications on Doubling Farmers’ Income

ptepafedbylbeCommme for Doubling Farmers’ Income,
and Farmers’ Welfare,
mey of Ay:culuxe & Farmers’ Welfare.

February 2018

9.1 Introduction

One of the pre-requisites for enhanced and stable farm incomes is sustainable and efficient
management of agriculture yield and output. Management of diverse crop growth ambience,
uncertainties of climate, soil and water regime will require pertinent and timely crop and soil
information on temporal and spatial basis. Thus, a farmer needs to be informed well in advance

of the probable upcoming p and

The relevant technologies for generating the required inft ion at requisite spatial and
temporal scales comprise Femote Sensing (RS). dromes. and mobile-based Information
Technology (IT) applications. In recent years. a few farmer friendly apps have been designed
(Pongnumiml et al.. 2015) to inform farmers on the best sowing date for a season, based on
local weather and soil conditions. This inft ion can be accompanied by the kne dze and
information of products to forge a viable strategy for farming operations efficiently. Such tools
will help farmers to understand the health of crop, the extent of infestation or stress/damage.
or potential yield and further climate, soil and water regime. The policy makers would be
mtaeslnd in hxmessmg the best available tools, mam'ly IT tocls, for optimizing the resource
use, g the damage/losses from 1 sources and ensuring the societal benefit.

Most nnpommt compenent of such decisions is an availability of agricultural and allied sector
information. as accurately as possibly in real time and at required place.

This leads one to the concept of Smart Farming. It is a capital-intensive and highly technical
system of growing food and crops efficiently and sustainably. It is coupled with modem

Information and Communication Technologies (ICT) that provides smart and efficient inputs
to the agriculture management and inable develop (Ands I.R., 2008).
It could be said. that smart ik is an amalg: 1on of various te

which includes artificial mtelllg;ence (AI). machme learning (ML), remote sensing, internet of
things (IoT). satellite-based observation. and more importantly an advanced analytical system.
Such system can empower farmers and field management to increase output value. However,
extension activities that can alse play a major role along with smart management system.
activities include on-site processing of food crops. price control. and maximization of yield
(Firozgar Hansotia, 2017).

Herein, the role of ES in integration with AT & ML and also advanced ICT technologies is
examined, with a view to providing timely, objective. and accurate information to government
agencies and farmers, for efficient farming practices. and reaping higher crop productivity. The
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possible components of = t of smart agriculture that support assured returns to the
farmers are:

Femote sensing

Geographical Information System (GIS)
Astificial intelligence

Machine learning

Internet of things

The concept is further diagrammatically presented in Figure 9.1 below:

\ Field Survey

Machine
Learning
& Big Data
Analytics
.

Diseasa Information

"o est vz tuer
AL Aress HuT

Figure 9.1 Machine learning and big data analysis

9.2 Role of Remote Sensing in Smart Farming

In smart farmi d d technologies like Femote Sensing, Geographical Information
Systems and Global Positioning System (GPS) play an important role in many aspects
(Gibbons 2000). These technologies have manifold applications in agriculture including crop
classification, crop m‘.mtmerCE."pmdm:hm crop health assessment, crop d:sease dehechon

crop loss soil moi putation of crop evapo. site-
specific management/precision agncultufe cmp acreage estimation md yle]d prediction
(Eingra PK., 2016). Timely and reliabl ion o crop ge, growth dition and

vield estimation can be highly beneficial to the producers, managers and policy planners for
taking tactical decisions regarding food security. import/export and economic impact.

AMNE X
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http://agricoop.gov.in/sites/default/files/DFI%20Vol-12A.pdf
http://agricoop.gov.in/sites/default/files/DFI%20Vol-12A.pdf
http://agricoop.gov.in/sites/default/files/DFI%20Vol-12A.pdf

preciated by the FAO for implementing innovative use cases for Government Sectors in agriculture

« Amnex has been a frontrunner in implementing innovative technologies in the field of agriculture
Digital Agritech Case that have further contributed to doubling the farmers’ income.

Studies « The FAO appreciated the company’s work by publishing information about the same.
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DIGITAL AGRICULTURE IN ACTION

FROBLEN

Agricuiturs and dairy are the largest sources of livelihood in rural coonomy.
Farmers engaged in these activities mostly desive their knowledge and skills
from family, progressive famers, and local extension offiosrs. Ower time,
certain practices become infuitive or are taken from traditonal methods, as
tesyare based on the cumulative experiences of the community and ancestral
farmers. Howewer, traditional and indigenous knesiedge are not able to help
fasmmers: cope: with the new and emerging risks from climate change and
Anoess to bigh qualityand granular data on fanms, sails, crops, and orop health
cn a real-time: basis may help policymakers and governments to respend to
and in-szason granuler data are essential to designing financial instruments
suchascropinsurance that protects farmers and ruml Invelifoods. Agriculbure
data are, however, largely collscied manually by extersion officers and often
based on estimaticn. Information collected in this wey is sggregated at the
biock, district, and state levels where key decisions are made based on this
it Mareal & flection and aggregati " P
prone to disorepancies, which pose challenges twimportant activities such as
policymalking, subsdies, cropimsurance rollouts and clam settements.

EXISTING SOLUTIONS

Decision making in agriculture-related activities is largely subjective and
driwen by hurman interventions. High-guality granuler data enable o data-driven
decision support system for farmiers and support polioymakers while designing
int=rventions to mitigate risks involved in agriculture and allied activities.
Howeier, data infrastruchure to support these types of cases is either non-
mastent, fragmented in silos, or inaccurate. Data coll ection and aggregation
nctivities are most often ad-hoc and not systermatic and prone to very sencus
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Amnex Infotechnologies Pvt. Ltd.

1301, Mondeal Heights, B -Wing , S. G. Highway,
Ahmedabad-380 015, Gujarat, India (HQ)

WWW.amnex.com

India: +91 9727747451 USA: +1 281 217 5534 Dubai: +971 55 552 4764
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