
Introduction to Software Tools 
for Agricultural Applications

Dr. Shalini Gakhar
Data Scientist - Interoperability and Data Science Life Cycle 

(International Rice Research Institute)
s.gakhar@irri.org

26 August 2023

mailto:s.gakhar@irri.org


Introduction
Data 

Generation 
Sources

Sensors and IoTs

Drones and 
satellites

Farm machinery and 
equipment's

Weather Stations

Livestock 
monitoring systems

Data 
Types

Time-series data

Geospatial data

Unstructured data

Data Storage 
and 

Management

Cloud computing

Data warehouses

Data 
Analytics 

and Insights

Artificial Intelligence

Machine Learning

Predictive Modelling

Decision making

Pattern 
Identification 



S
p

e
e
d

Benefits
A

c
c
u

ra
c

y
S

c
a
la

b
il

it
y
 

A
u

to
m

a
ti

o
n

Challenges 

D
a

ta
P

ri
v
a

c
y

D
a
ta

 B
ia

s
T

ra
n

s
p

a
re

n
c
y

A
c

c
e

s
s

 &
E

q
u

it
y



Why Software Tools for Analysis?
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Manual analysis of data is often time-consuming, error-prone, and 
inadequate for handling the increasing complexity of data sets



Software Tools for Agricultural Applications

Farm Management Precision Agriculture GIS Software Crop Monitoring and Imaging

Weather Forecasting Livestock Management Soil and Crop Analysis Supply Chain Management

Decision Support Systems Mobile Apps

https://forms.gle/aCF33e84bPnXn6Km9



Software Tools for Agricultural Applications
• These tools help farmers plan, manage, and monitor their

operations.
• They include crop planning, task scheduling, resource allocation,

and real-time monitoring.
• Farm management software enables farmers to make data-driven

decisions, optimize resource usage, and improve overall
productivity.

Why is farm management recognized as a highly challenging task?

• The complex environment (dealing with biological systems, uncertain weather
conditions, market-related risks, financial risks, etc.);

• The complex inner farm structure and organization (involvement of numerous
different processes and operations); and;

• The introduction of modern ICT technologies in the agricultural sector (computers:
hardware & software, communications, the Internet …).

(Sørensen & Bochtis, 2010) 

Farm Management



Software Tools for Agricultural Applications

Figure: Key farm 
production and 

business processes 
that are expected to 
be managed by the 

farmer 

The minimum requirement :
1) Planning
2) Organization
3) Monitoring
4) Controlling
5) Identification of optimization potentials

(Husemann & Novković, 2014; Novković et al. 2015) 

Farm Management



Software Tools for Agricultural Applications

Typical two-tier Website architecture of an
(Farm Management System) FMS system 

The first layer, also 
called the 
presentation layer, 
embodies the user 
interface with the 
Web services. 

The second layer 
embodies both the 
business logic layer, 
also known as the 
application layer, 
and the data service 
layer 

Farm Management



Software Tools for Agricultural Applications
• In mature markets such as the

Americas and Europe, the

adoption rate of FMS is

considerably higher as

compared to emerging markets

like Asia-Pacific (APAC) and

the rest of world (RoW).

• This is due to the increasing

awareness among agriculturists

regarding advanced farming

solutions and the presence of

technology-supporting

infrastructure.

(MarketsAndMarkets, 2016)

Farm Management
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A. Balkrishna, J. Sharma; 2020

Farm Management



Software Tools for Agricultural Applications
Precision Agriculture 

employs multiple 

traditional and emerging 

technologies such as: 

• Automation &

robotics;

• Geographic

Information Systems

(GIS);

• Global Positioning

Systems (GPS) and

Remote Sensing

(RS);

• Sensor Technologies;

• Wireless Sensor

Networks

• Decision-support

• Modelling software

A Software Model for Precision Agriculture

for Small and Marginal Farmers

Satish Babu; 2013

Precision Agriculture
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A. Balkrishna, J. Sharma; 2020

Precision Agriculture
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A. Balkrishna, J. Sharma; 2020

Precision Agriculture



Software Tools for Agricultural Applications
• QGIS: Open-source GIS software that is widely used for various agricultural

applications. It provides tools for mapping, spatial analysis, and data visualization,

making it useful for tasks like land use planning, crop monitoring, and resource

management.

• ArcGIS: Developed by Esri, ArcGIS is a comprehensive GIS software suite that

offers advanced capabilities for spatial analysis, mapping, and data management.

It is used in various industries, including agriculture, for tasks such as precision

farming, watershed management, and crop modeling.

• SuperMap: SuperMap is a GIS software that offers a range of geospatial

solutions, including those tailored for agriculture. It provides tools for spatial data

analysis, remote sensing integration, and agricultural planning.

• MapInfo Professional: It is a desktop GIS software that enables users to

create and analyze maps and spatial data. It can be utilized for tasks such as land

parcel mapping, soil analysis, and yield estimation in agriculture.

• GeoAgro GIS: Designed for agriculture and natural resource management. It

offers tools for precision agriculture, field mapping, and data collection, helping

farmers and agronomists make informed decisions.

GIS Software



Software Tools for Agricultural Applications
Cropin: Combines satellite imagery, weather data, and field-level information

to provide insights into crop health, growth, and yield.

AgroStar: A mobile app that offers crop monitoring and advisory services to

farmers. It uses satellite imagery and data analytics to give farmers real-time

insights into crop conditions, disease detection, and pest management.

Fasal: An AI-powered platform that uses IoT devices and satellite data to monitor

and manage crops. It offers insights into weather conditions, soil moisture levels,

and other factors affecting crop health.

SatSure: It uses satellite data and machine learning algorithms to provide

actionable insights for agriculture. It offers services like crop health assessment,

yield prediction, and risk assessment.

Rice Crop Manager (RCM): Developed by IRRI, RCM is a mobile app that

offers rice farmers in India guidance on crop management based on satellite and

weather data. It provides recommendations for optimal planting, irrigation, and

fertilization.

Bhuvan: Bhuvan, developed by ISRO, provides free satellite imagery and

thematic maps that can be useful for crop monitoring. Farmers can access and

analyze this data to make informed decisions.

Crop Monitoring
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• In India, millions of livelihoods depend on agriculture, the variability

of the monsoon and other weather patterns makes weather

forecasting especially critical.

• The ability to receive timely and accurate weather information helps

Indian farmers mitigate risks, enhance crop yields, and contribute

to overall food security.

Skymet Weather: It provides detailed weather forecasts, including temperature, humidity, rainfall

predictions, and more. The app also offers specialized services for agriculture, including crop-specific

weather alerts and advisory information.

Weather Underground: Weather Underground provides real-time weather data and forecasts. It

allows users to access hyper-local weather information, which can be beneficial for farmers who need

accurate weather insights for specific locations.

AccuWeather: AccuWeather is a widely recognized weather forecasting app that offers hourly and

daily forecasts, as well as radar maps and weather news. It provides location-based weather

information for different parts of India.

India Weather: AccuWeather: This is a localized version of the AccuWeather app, customized for

Indian users. It provides weather forecasts, alerts, and information relevant to different regions of India.

WeatherBug: WeatherBug offers real-time weather forecasts, radar maps, and weather alerts. It

provides comprehensive weather information for users across India.

Weather Forecasting



Mausam: Launched by the Indian Meteorological Department (IMD), Mausam

provides official weather forecasts for various regions of India.

Meghdoot: It is an initiative by the IMD. The app is designed to cater specifically

to the needs of farmers by providing weather forecasts, advisories, and

agricultural information to aid in farming decisions.

Weather Forecasting



Livestock management

Livestock farming involves the rearing of animals such as cattle,

buffalo, sheep, goats, poultry, and more. It plays a significant role in

providing meat, milk, eggs, wool, and other products to meet the

nutritional and economic needs of the population



Livestock management

A. Balkrishna, J. Sharma; 2020



Supply chain Management

• Supply chain management (SCM) in agriculture involves the

planning, implementation, and monitoring of various processes

that contribute to the efficient movement of agricultural products from

farm to consumer.

• It encompasses a range of activities including production,

processing, distribution, and retail.

AgriChain: AgriChain is a supply chain management platform that helps farmers, processors,

distributors, and retailers manage their operations more efficiently. It provides tools for order management,

inventory tracking, quality control, and traceability.

FarmERP: FarmERP is an integrated farm and supply chain management software that covers various

aspects of agriculture. It offers features such as crop planning, procurement, production management,

inventory tracking, and sales management.

CropIn: While primarily known for its crop monitoring capabilities, CropIn also offers supply chain solutions.

It helps in traceability, quality control, and ensuring transparency across the supply chain.

Agribolo: Agribolo is an app that aims to connect farmers with buyers and suppliers. It assists in managing

the agricultural supply chain by facilitating transactions and communication between stakeholders.



Supply chain Management



Mobile Apps

Information needs of farmers (Mittal et al., 2010)



Percentage of apps per agricultural category in 2015 and 2018 for the USA, 

Brazil, India, and other countries

Barbosa et al.(2020)



ACTIVITY

Write some of the mobile 

apps/software solutions 

based on Remote Sensing 

in the chatbox!



Which software tools you are currently using or want to use in future. 

57 responses 

Farm Management 

Precision Agriculture 

GIS Software 

Crop Monitoring and Imaging 

Weather Forecasting 

Livestock Management 

Soil and Crop Analysis 

Supply Chain Management 

Decision Support Systems 

Mobile Apps 

Research methodology Stati .. . 

ERDAS IMAGINE 2020, Go .. . 

----2 (3.5%) 

1 (1.8%) 

1 (1.8%) 

0 

12 (21.1%) 

14 (24.6%) 

10 20 

20(35.1%) 

26 (45.6%) 

30 (52.6%) 

26 (45.6%) 

28(49.1%) 

30 (52.6%) 

23 (40.4%) 

30 

37 (64.9%) 

40 


	Slide 1: Introduction to Software Tools  for Agricultural Applications 
	Slide 2: Introduction
	Slide 3: Benefits
	Slide 4: Why Software Tools for Analysis?
	Slide 5: Software Tools for Agricultural Applications
	Slide 6: Software Tools for Agricultural Applications
	Slide 7: Software Tools for Agricultural Applications
	Slide 8: Software Tools for Agricultural Applications
	Slide 9: Software Tools for Agricultural Applications
	Slide 10: Software Tools for Agricultural Applications
	Slide 11: Software Tools for Agricultural Applications
	Slide 12: Software Tools for Agricultural Applications
	Slide 13: Software Tools for Agricultural Applications
	Slide 14: Software Tools for Agricultural Applications
	Slide 15: Software Tools for Agricultural Applications
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26



