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Definition 

E-agriculture involves the conceptualization, design, development, 

evaluation and application of innovative ways to use ICTs in the rural 

domain, with a primary focus on agriculture.  

 

Provisions of standards, norms, methodologies, and tools as well as 

development of individual and institutional capacities, and policy 

support are all key components of e-agriculture. 

 

ICT is used as an umbrella term encompassing all information and 

communication technologies including devices, networks, mobiles, 

services and applications; these range from innovative Internet-era 

technologies and sensors to other pre-existing aids such as fixed 

telephones, televisions, radios and satellites. 
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Introduction 

Agriculture is increasingly knowledge-intensive and today’s farmers live in a 

challenging environment. There is a continuing need to provide the right 

information to the people who need to make the decisions that make the 

difference to their livelihoods and thereby ensure the food security of the ever 

growing population. Providing such knowledge can be challenging, however, 

because the highly localized nature of agriculture means that information must 

be tailored specifically to local conditions. 

ICTs have been a significant contributor to growth and socio-economic 

development in business sectors, countries and regions where they are well 

adopted and integrated. The large adoption and integration of ICTs have 

improved service delivery, created new jobs (while making some older ones 

less relevant), generated new revenue streams and saved money. 

The rapid growth of mobile phone ownership globally provides new avenues to 

share and access information. Now every family has access to mobile phone, 

which can be used to provide right information to right person.  

 

 

Introduction 

E-agriculture has been one of the main action lines of The World Summit on the 

Information Society (WSIS) implementation process. During the WSIS+10 high-

level events in 2014, the meeting identified six major action points for e-

agriculture. 

1) As part of national ICT strategies, foster the development and 

implementation of national e-agriculture strategies focusing on providing 

reliable and affordable connectivity and integrating ICTs in rural development to 

support food security and hunger eradication. 

2) Foster collaboration and knowledge sharing in agriculture via electronic 

communities of practice, including the e-agriculture Community, in order to 

showcase and promote models, methodologies, good practices and the 

adoption of Open Access and interoperability standards, for effective and 

equitable use of ICTs for sustainable agriculture and rural development. 

3) Promote the creation and adaptation of content including in local languages 

and contexts from reliable and trusted sources, including, ensuring equitable 

and timely access to agricultural knowledge by resource-poor men and women 

farmers, foresters and fisher folk in rural areas. 
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Introduction 

4) Foster digital literacy of institutions and communities in rural and remote 

areas taking into consideration local needs and constraints by providing 

appropriate learning opportunities for all which will enhance individual and 

collective decision-making skills. 

5) Promote the use of ICTs to reinforce the resilience capacity of states, 

communities and individuals to mitigate and adapt to natural and man-made 

disasters, food chain challenges, socio-economic and other crises, conflicts 

and transboundary threats, diseases, and environmental damages. 

6) Promote Public-Private Partnerships in cooperation with relevant 

CSOs/NGOs, cooperatives, farmer organizations, academia, research 

institutions in the agricultural sector (which also includes forestry and fishery) 

for inclusive, efficient, affordable and sustainable ICT services and initiatives in 

agriculture and rural development which will promote the wide scale use 

of ICT and foster sustainable agri-business models. 

 

Components: Enabling 

Environment 

Leadership and Governance 

Legislation, Policy and Compliance 

Strategy and Investment 

Infrastructure 

ICT Services and Applications 

Standard and Interoperability 

Content, Knowledge Management and Sharing 

Workforce and Capacity Development 
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Concept 

E-Agriculture: Vision 
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Role of ICT in Agriculture 



17-05-2018 

1 

Crop Weather Models: Concepts Types and 

Applications 

Slide 2 to 10 show relationship between weather variables and 

plant response. These slides are not directly part of course 

contents. However these have been given to understand 

modelling concepts. 

 

Slide 11 to 76 contain important information on crop weather 

models, types, applications; ICT applications in water and 

nutrient computation etc. 
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Figure:   Photosynthesis response to light intensity 



17-05-2018 

2 

0
 

  
  
 5

0
 

  
  
  
  
  

1
0
0
 

  
  
  
  
  
  
  
 1

5
0
 

  
  
  
  
  
  
  
  
  
  

2
0
0
 

R
a

te
 o

f 
p

h
o
to

sy
n

th
es

is
 (

m
m

3
 C

O
2
 c

m
-2

 h
r-1

 

0
 

  
  
 5

 
  
  
  
  
  
 1

0
 

  
  
  
  
  
  
  
  

1
5
 

  
  
  
  
  
  
  
  
  
  
 2

0
 

L
ig

h
t 

u
ti

li
z
a

ti
o

n
 e

ff
ic

ie
n

c
y

 (
%

) 

Light Intensity Ly Day-1 

0 100   200                300      400 

Photosynthesis 

Figure :   Rate of photosynthesis and efficiency of radiation utilization.  

Temperature limit for Photosynthesis 

0     10         20              30                 40  50 

Temperature 

100 



17-05-2018 

3 

P
h
o

to
sy

n
th

es
is

  

Light Intensity 

Low SMT 

Medium SMT 

High SMT 

High Atmospheric Stress 

Wheat 

Extreme Atmospheric Stress  

Expected effects of soil moisture stress (SMT) and atmospheric moisture stress  

on photosynthesis (P) at different light intensities 
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Effect of light intensity and CO2 concentration on photosynthesis 
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Soil temperature at 10 cm depth °C 
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Systems Approach 

• Traditional agronomic approach: 

– Experimental trial and error 

• Systems Approach 

– Computer models 

– Experimental data 

• Understand  Predict Control & Manage 

– (H. Nix, 1983) 

 

 

 

Application/ 

Analysis 

Control/ 

Management/ 

Decision Support 

Design Research 

Model  

Development 

Increased  

Understanding 

Model 

Test Predictions 

Prediction 

Research for  

Understanding  

Problem Solving 

Systems Approach 
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What is a model ? 

• A model is a mathematical representation 

of a real world system. 

• The use of models is very common in 

many disciplines, including the airplane 

industry, automobile industry, civil eng., 

industrial eng., chemical engineering, etc. 

• The use of models in agricultural sciences 

traditionally has not been very common. 

Simple Model 

• Air temperature 

==>Vegetative and reproductive development 

• Solar radiation 

==>Photosynthesis and biomass growth 

 

Development * Biomass = Yield 
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Simple Model 

• Yield = f (Development, Biomass) 

• Development = f (Environment, Genetics) 

• Biomass = f (Environment, Genetics) 

• Environment = f (Weather, Soil) 

• Other factors:  

– management 

– stress (biotic and abiotic) 

 

 

Model 

A model is a schematic representation of a system. A model can also refereed as a 

representation of relationship under consideration and may be defined as an act of 

mimicry. 

 

Model in Physical Sciences 

In the physical science, the term  “model” is used to provide an explanation for certain 

phenomena and to postulate underlying processes which give rise to the observations 

under inspection (Yarranton, 1971).  

Model in Agricultureal Sciences 

A crop-weather model is thus defined as a simplified representation of the complex 

relationship between weather or climate on the one hand and crop performance (such as 

growth or yield) on the other hand by using established mathematical and / or statistical 

techniques (Baier, 1979).  
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Types of crop-weather models  

1. Empirical-statistical models or Simple statistical model, 

 

 

2. Crop-weather analysis models or Parameterization models, and  

 

 

3. Crop growth simulation models or Analog-physical model.  

Empirical-statistical models or Simple statistical model 
 

Empirical statistical model are developed on the basis of long term relationship between 

crop yield and several variables (representing weather, soil characteristic, technology 

trend, etc.,).  

There are two types of Statistical models: 

 

a) Trends model, and  

b) Agrometeorological Model 

 

 

a) Trends model 
Trend models are those model in which yield or other crop parameters are related with 

time. These model represent the technological advancement and can be expressed as: 

Y = a + bX, 

Where Y is yield or any other plant entity, 

 “a” is constant (intercept), 

 “b” is slope,  

X is independent variable such as time  
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b) Agrometeorological Model 
 Agrometeorological model involve meteorological parameters which are 

important for growth and development of plants. These model can be further 

divided in two categories: 

I) Linear models and 

II) Non linear models  

 

I) Linear models 
 Linear model show straight relationship between crop entity and independent 

variables and can be of two type A) Single variable type model and B) Multiple 

variable regression model. 

y = 2.7033x + 8.7253

R
2
 = 0.8843

0

5

10

15

20

25

30

35

40

45

50

0 2 4 6 8 10 12 14 16

Slope = y/x

Intercept

A) Single variable type model: These type of model uses only one independent 

weather variable and can be represented by following expression: 

    Y = a + bX, where X is weather variable 

B) Multiple variable regression model: These type of model uses two or more 

independent weather variables and can be represented by following expression: 

  Y = a + bX1 + cX2……..nXn ,  

 where where b, c…n are slope coefficients and X1, X2….Xn are independent 

 variables  

 

II) Non linear models 

These models represent the nonlinear relationship between crop yield and weather 

variables. These kind of relationship is very common weather and crop yield or other 

entity. Mainly there are two type of non-linear models A) Quadratic models, and B) 

exponential models.  
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A) Quadratic models 

Quadratic model uses only one 

independent variable. The 

dependent variables first increases 

with increasing independent 

variables and after certain point it 

decreases. 

 Y = a + bX - cX2  

 

y = -0.5405x
2
 + 8.3188x - 9.0604

R
2
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B) exponential models 
in exponential model the dependent 

variables increases slowly during first 

stage and then tends to be increase 

sharply in later stage when 

relationship is positive, while it show 

reverse trend when relationship is 

negative.  

 Y = a * Exp(bx)  
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Crop Weather Analysis Models 
 

The crop-weather analysis models are defined as the product of two or more 

factors, each representing the simplified functional relationship between a 

particular plant response (e.g., yield) and the variations in selected variables at 

different plant development phases  (Baier, 1977). Time interval of one day or 

more is used. 

 
   m 

Y =∑ V1 * V2 * V3                   

   t=1   

 

Where, V1 = Maximum temperature,  

 V2 = Minimum temperature  

 V3 = Ratio of actual to potential evapotranspiration  
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Crop Growth Simulation Models  

Crop growth simulation models are simplified mathematical representation of the 

complex physical, chemical and physiological mechanisms underlying plant growth and 

its response to environment. They are dynamic models, which provide prediction as 

well as explanation of the integrated behaviour from more detailed knowledge of the 

underlying physiological processes. In these models the crop is described by a set of 

state variables (e.g., weight of various organs) that are updated at each iteration of the 

variable by rate variables  (e.g., flow of carbon in photosynthesis and respiration) 

defining changes in the state variables.   The rate variables are assumed to be constant 

during the iteration interval, which is generally one hour and sometimes even less.  

Crop growth models can be categorized as Qualitative model and Quantitative model. 

Qualitative models represent the conceptual relationships and feedback among the 

various components of the system. While Quantitative models, are the translations of a 

qualitative model into a computer program.  

The relational diagram of crop simulation model (WTGROWS) explaining interrelationships and feedback among various 

physiological and soil processes. The valves are rates, rectangles are quantities and circles are auxiliary variables. Solid 

lines show flow of material and dashed line the flow of information  
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A complicated system … 

Crop Simulation Models 

• Crop simulation models integrate the 

current state-of-the art scientific 

knowledge from many different 

disciplines, including crop physiology, 

plant breeding, agronomy, 

agrometeorology, soil physics, soil 

chemistry, soil fertility, plant pathology, 

entomology, economics and many others. 
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Agricultural Models 

• Crop simulation models in general  
calculate or predict crop growth and yield 
as a function of: 

– Genetics 

– Weather conditions 

– Soil conditions 

– Crop management 

Soil Conditions  Weather data 

    Model 

        Simulation 

Crop Management                  Genetics 

Growth Development 

Yield 
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Soil Conditions  Weather data 

    Model 

        Simulation 

Crop Management                  Genetics 

Growth Development 

Yield 

Net Income Pollution Resource Use 

Crop Simulation Models 

Four levels or phases (School of De Wit) 

LEVEL 1 

• Potential Production 

– Solar radiation and temperature as input 

– Simulate growth and development 

– Plant carbon balance (photosynthesis, 

respiration, partitioning) 
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Level 2 

Water-Limited Production 

– Potential production + 

– Precipitation and irrigation as input 

– Soil profile water holding characteristics 

– Plant water balance (transpiration, water 

uptake) 

– Soil water balance (evaporation, infiltration, 

runoff, flow, drainage) 

 

Level 3 

Nitrogen-Limited Production 

– Water-limited production + 

– Nitrogen fertilizer applications as input 

– Soil nitrogen conditions 

– Plant nitrogen balance (uptake, fixation, 

mobilization) 

– Soil nitrogen balance (mineralization, 

immobilization, nitrification, denitrification) 
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Level 4 

Nutrient-Limited Production 

– Nitrogen-limited production + 

– Fertilizer applications as input 

– Soil nutrient conditions 

– Plant nutrient balance (uptake, mobilization) 

– Soil nutrient balance 

• Phosphorus, potassium, other minerals 

Level 4 

Pest-Limited Production 

– Nitrogen-limited production + 

– Pest inputs - scouting report 

– Dynamic pest simulation 

• Insects, diseases, weeds 
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Complexities of Agricultural 

Production 
• Potential production 

• Water-limited production 

• Nitrogen-limited production  

• Nutrient-limited production 

• Pest-limited production 

• Other factors 

• Extreme weather events 

• Salinity 

Model 

Real World 
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o
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p
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ity
 

1 

2 

3 actual 

attainable 

potential 

Yield increasing 

measures 

Yield protecting measures 

defining factors: 

reducing factors: 

limiting factors: 

CO2 

Radiation 

Temperature 

Crop characteristics 

-physiology, phenology 

-canopy architecture 

a: Water 

b: Nutrients 

- nitrogen 

- phosphorous 

Weeds 

Pests 

Diseases 

Pollutants 

1500 10,000 5000 20,000 Production level (kg ha-1) 

Production  

situation 

Crop Model Concepts 

Source: World Food Production: Biophysical Factors of Agricultural Production, 1992. 
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Crop Simulation Models 

• Require information (Inputs) 

– Field and soil characteristics 

– Weather (daily) 

– Cultivar characteristics 

– Management 

• Model calibration for local variety 

• Model evaluation with independent data set 

• Can be used to perform “what-if” experiments  

 

 

DSSAT 

Decision Support System for 

Agrotechnology Transfer 
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DSSAT v2.1 in 1989  DSSAT v4.5 2010 

About 2000 users in over 90 countries 

Components of DSSAT 

DSSAT User Interface

Crop Models

MODELS

Weather

Pests

Genetics

Soil

Experiments

DATABASES

Economics

Graphics

Experiments

Soil

Weather

Pests

Genetics

SUPPORT SOFTWARE

Economics

Validation /

Sensitivity

Analysis

Crop Rotation /

Sequence

Analysis

Seasonal Strategy

Analysis

Spatial Analysis /

GIS Linkage

APPLICATIONS
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DSSAT v4.5 

• Windows-based 

• Incorporates DSSAT CSM (+ Legacy Models) 

• Field scale 

 

• Data management tools 

• XBuild: Input crop management information in standard format 

• SBuild: Create and edit soil profiles 

• GBuild: Display graphs of simulated and observed data, compute 

statistics 

• ATCreate: Create and edit observations from experiments, 

formatted correctly 

• WeatherMan: Assist users in cleaning, formating, generating 

weather data 

• ICSim – Introductory tool to demonstrate potential yield 

concepts 

 

Several different analytical capabilities 

 

• Sensitivity Analysis: vary soil, weather, management or variety 

characteristics for insight 

 

• Seasonal Analysis: multiple-year simulations to evaluate 

uncertainty in biophysical and economic responses  

 

• Rotation/Sequence Analysis: long-term simulations to analyze 

changes in productivity and soil conditions associated with 

cropping systems 

 

• Spatial Analysis: define spatially variable soil, weather, 

management characteristics across a field or region for analysis 

DSSAT v4.5 
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Main window in DSSAT v4.5 

Selection of maize 

experiment, all treatments 

selected for simulation. 

Circle shows button for 

running the model and  

for graphing results. 
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DSSAT4.5 graphics screens  

Simulated and observed biomass accretion (kg DM/ha) for cowpea 
cultivar TVU 3046 grown in Griffin, Georgia, in 1998 

Hoogenboom et al., 2000 

canopy 

stem 

leaf 
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Input-Output files 
Input Files Output Files 

Mandatory files Plant Growth (at chosen time step) 

       -Management File Plant Nutrient (mostly Nitrogen) 

       -Genotypic file (cultivar 

characteristics) 

Soil Nitrogen Balance 

        -Soil File (soil horizon) Soil Water Balance 

        -Weather File Soil Temperature 

Optional Files Evapotranspiration 

        - Pests and disease Overview 

        -Economics Summary 

        -Plant out put (summary- for 

comparison with model output) 

Errors and Warning 

        -Plant Growth (for graphical 

comparison with model output) 

Verification, Validation & Calibration  of Model 

Verification of a model is the process of confirming that it is correctly 

implemented with respect to the conceptual. Verification is done on the 

same dataset which has been used to build the model to find and fix 

errors in the implementation of the model. The objective of model 

verification is to ensure that the implementation of the model is correct. 

Validation is the process of determining the degree to which a model 

and its associated data are an accurate representation of the real world 

from the perspective of the intended uses of the model. Validation is 

done on independent data set. A certain degree of error is acceptable 

depending upon application. 

Calibration refers to the estimation and adjustment of model parameters 

to improve the agreement between model output and a data set. It is done 

on independent dataset. 
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Sensitivity and Uncertainity Analysis 

of Model 
The aim of sensitivity analysis is to determine how sensitive the 

output of a crop model is, with respect to the elements of the model 

which are subject to variability. A sensitivity analysis consists of 

estimating the influence of parameters on the state variables or on 

the model outputs. 

Uncertainty analysis consists of evaluating quantitatively the 

uncertainty or variability in the model components (parameters, 

input variables, equations) for a given situation, and deducing an 

uncertainty distribution for each output variable rather than a 

misleading single value. It provides methods to assess the 

probability of a response to exceed some threshold. This makes 

uncertainty analysis a key component of risk analysis. 

Limitations of Model 
Crop simulation model assumes that crop field is homogenous in respect 

to soil, microclimatic conditions, and crop conditions, while large 

variability is actually found in field. 

Crop models are not able to give accurate projections because of 

inadequate understanding of natural processes and computer power 

limitation. 

Measured parameters also vary due to inherent soil heterogeneity over 

relatively small distances. 

Model performance is limited to the quality of input data.  

It is common in cropping systems to frequently measure above-ground 

crop growth and development, but data relating to root growth and soil 

characteristics are generally not as extensive.  

Simulation models require meteorological data, which is not always 

reliable and complete.  

At times, parameters that were not routinely measured may turn out to be 

important and they are then arbitrarily estimated. 

Sampling errors also contribute to inaccuracies in the observed data 
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Model Application 

As a Research Tool 

-Synthesize Research Understanding 

-Integrate Knowledge Across Disciplines 

-Experiment Documentation 

-Assist in Genetic Improvement 

-Yield Gap Analysis 

-Separating Weather trend and technology trend 

Crop System Management 

-Assist in cultural management (planting time, 

row spacing, fertilizer application, irrigation, 

chemical application, harvesting etc. 

Model Application 

-In season Decision- Contingent operations 

-Site Specific or Precision Farming 

Policy Analysis Tool 

-Best Management Decisions to reduce Fertilizer 

and Pesticide Leaching 

-Option for reducing Soil Erosion 

-Yield Forecasting 

-Climate Change : Impact and resource 

optimization 

-Introduction of new crop / cultivar/cropping syst 
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Crop Water Requirement 
Water requirement of crop is equal to the water loss through 

Evapotranspiration. Some scientists / schools also add water 

retained by crops at the time of harvesting. 

Thus CWR= ET+ Water Retained 

This is also known as consumptive use of water. 

Note: Amount of water retain is so small that often water 

requirement of crop is considered as equal to water loss 

through ET 

There are several approached for computing water requirement. 

1) Conventional Approach –Evaporimeter and Lysimeter 

2) Climatic parameters driven approach 

3) Simulation Model Based Approach 

4) Remote Sensing Based Approach 

5) GIS based approach (for large area) 

Understanding ET 
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Understanding ET 
Reference crop evapotranspiration (ETo) 

The evapotranspiration rate from a reference surface, not short of water, is called the 

reference crop evapotranspiration or reference evapotranspiration and is denoted as ETo. 

The reference surface is a hypothetical grass reference crop with specific characteristics. 

The only factors affecting ETo are climatic parameters. Consequently, ETo is a climatic 

parameter and can be computed from weather data. 

Crop evapotranspiration under standard conditions (ETc) 

The crop evapotranspiration under standard conditions, denoted as ETc, is the 

evapotranspiration from disease-free, well-fertilized crops, grown in large fields, under 

optimum soil water conditions, and achieving full production under the given climatic 

conditions. 

                                           ETc= Kc x ETo;  where Kc is crop coefficient 

Crop evapotranspiration under non-standard conditions (ETc adj) 

The crop evapotranspiration under non-standard conditions (ETc adj) is the 

evapotranspiration from crops grown under management and environmental conditions that 

differ from the standard conditions. When cultivating crops in fields, the real crop 

evapotranspiration may deviate from ETc due to non-optimal conditions such as the 

presence of pests and diseases, soil salinity, low soil fertility, water shortage or 

waterlogging. This may result in scanty plant growth, low plant density and may reduce the 

evapotranspiration rate below ETc. 

                                           ETc adj = Etc x Ks ; where Ks is stress coefficient 

Lysimeter 
Lysismeter is the most accurate instrument to measure the loss of water 

from soil and crop surface. Lysimeter is considered reference for other 

methods. The precautions that should be taken during lysimetric 

observations are that the soil inside the lysimeter should be exact 

representation of the field. The environmental conditions, plant 

population, plant health should be kept at par with rest of the field. There 

should be sufficient fetch so that chances of errors could be ruled out. 

Weighing Lysimeter 
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Crop Coefficient /Factor Kc 

Kc : mainly depends on  

◦The type of crop  

◦The growth stage of the crop  

◦The climate  

 

ETo using Pan Evaporimeter 
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ETo  using Thornthwaite Method- 

where,  

Ti
 is the mean monthly temperature [°C],  

N is the mean monthly sunshine hour.  

N/12 can be replaced with already available coefficients 

generated using mean latitudinal sunshine hours  

Climatic method 

ETo  using Penman-Monteith Equation  

Radiation          +       Aerodynamic 

How do we get the aerodynamic resistance (ra)? 

Where,  

Rn is the net radiation,  

G is the soil heat flux,  

(es - e) represents the vapour pressure deficit of the air,  

ρ is the mean air density at constant pressure,  

Cp is the specific heat of the air,   

∆ represents the slope of saturation vapour pressure temp. relationship,  

γ is the psychrometric constant, and  

rc and ra are the (bulk) surface and aerodynamic resistances 

Climatic method 
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ETc using Crop Simulation Model 
Crop growth simulation models, which integrate the effects of 

meteorological, soil and management variables to simulate plant 

growth and development, have been developed for many crops 

(Baker, 1980). Crop Simulation model includes sub-routines on the 

main program, plant growth module, soil water balance module and 

a weather input routine. Status of the soil water balance is dependent 

on water supply by irrigation and rainfall and water demand by 

evapotranspiration as well as antecedent soil moisture.  

Crop simulation model simulate all the soil and plant processes daily 

by considering weather, soil, crop genotype and management data. 

Therefore it also compute rate of ET on daily basis. Thus water 

requirement will be 
; CD is crop duration 

There are few models which has been specially developed for 

computing water requirement like  CROPWAT and AQUACROP. 

Other models like DSSAT, CropSyst, WOFOST etc also be used  

ETc using Remote Sensing 

Four different categories were introduced for ET estimation using 

remote sensing. They are empirical direct, residual, inference, and 

deterministic methods. 

Empirical direct methods  

This approach assumes that a portion of net radiation is utitlized 

as latent heat, which is directly proportional to 

Evapotranspiration. 

Assessing the energy balance using some surface properties like 

albedo, canopy cover, leaf area index (LAI) and surface 

temperature is the principle of ET estimation by remote sensing.  

Rn = LE + H + G  

The net radiant energy (Rn) is divided to soil heat flux (G) and 

atmospheric fluxes (sensible heat flux H and latent energy 

exchanges LE). 
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Empirical direct methods cont... 

Empirical direct methods are based on the theoretical 

assumption of a constant value of the ratio H/Rn during the 

day and no soil flux:  

ET24 = Rn24 + A − B(Ts − Ta )  

where ET24 is daily ET, Rn24 is net daily radiation, Ts − Ta is 

the difference between the mid-afternoon surface temperature 

and the maximum air temperature (this is termed the Stress 

Degree Day or SDD), and A and B are calibration parameters. 

ETc using Remote Sensing 

Residual methods  

In this method, empirical and physical relationships are 

combined to estimate the energy balance components 

(except ET) directly through remote sensing. ET is 

estimated as the residual of the energy balance equation. L 

LE = Rn- H - G  
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ETc using Remote Sensing 

Inference methods  

This method is termed inference method or vegetation indices. It is 

based on RS application to measure a plant adjustment factor (such 

as crop factor or landscape factor) to determine the actual 

evapotranspiration. Given the formula  

 

                         ETc = Kc ·ETo  

 

The actual crop evapotranspiration rate (ETc) is readily calculated 

from the reference evapotranspiration (ETo ) and plant adjustment 

factor (Kc). Equation has been broadly described in FAO-56.  

ETc using Remote Sensing 

Deterministic methods  

This method is established based on the complex soil, vegetation, 

atmosphere transfer models (SVAT). Remote sensing can be 

employed to either estimate energy balance components or to 

integrate (or calibrate) particular input data.  

In order to interpolate 

remote sensing data 

temporally, ground 

measurements are required. 

There are several benefits 

of combining remote 

sensing data and SVAT 

models for ET estimation. 
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ETo  using GIS 
GIS allows to hand handle geospatial data and integrates different 

layers to analyze large area events. Following steps are required to 

compute large are Evapotranspiration. 

i) Collection of weather data from different stations and apply 

quality checks. 

ii) Create CSV file, import it in GIS environment and  create 

layers of meteorological parameters by applying interpolation 

techniques. 

iii) Compute ETo by applying climatic equation in Raster math 

function.  

iv) Create a layer of crop coefficient (Kc) by inserting field wise 

value. Alternatively remote sensing can also be used to derive 

the field level value of Kc. 

v) Multiply ETo by Kc in Raster math calculator for estimating 

field specific ETc. 

Crop Nutrient Requirement 

Nutrients are required for proper growth and development of 

plants. The nutrients are absorbed by roots of the plant from 

soil. The requirement of the nutrients for a particular crop 

depends on the crop biomass and the content of nutrient in 

biomass. However when nutrients are applied in the field to 

fulfill its requirement, the nutrient use efficiency should also 

be considered. 

1) Simple Crop nutrient removal approach 

2) STCR approach 

3) Crop Simulation Model based Approach 

4) Remote Sensing based Approach 
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Crop Nutrient Requirement 

Simple Crop nutrient removal approach 

This approach works on the basis of nutrients removed by the 

crop for completing it full growth cycle. The crop nutrient 

requirement can be worked out by measuring crop biomass of 

the previous years crops and multiplying it by nutrient 

contents. Usually 3-5 years past (recent) data is taken for 

computing average biomass. While nutrient content in plant is 

analyzed in labs.  

Crop Nutrient Requirement 

STCR approach 

Soil Test Crop Response (STCR) works on the basis of soil test 

values and target yield set by the farmer. The approach relies 

on the Agro-ecological zone based potential of crop 

production. The simple statistical equations at Agroecological 

zone have been developed for computing fertilizer requirement 

of the crop. Available soil nutrient values are offset from the 

total fertilizer requirement of the crop. 

STCR equation for wheat at target yield of 40-45 Q/ha    
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Crop Simulation Model based 

Nutrient Requirement 
Crop growth simulation models, which integrate the effects of 

meteorological, soil and management variables to simulate plant 

growth and development. Crop Simulation model includes sub-

routines on the main program, plant growth module, soil module and 

a weather input routine.  

Crop simulation model simulate all the soil and plant processes daily 

by considering weather, soil, crop genotype and management data. 

The soil module/sub-routine of CSM simulate the processes like 

Decomposition, Mineralization, Nitrification, Denitrification, 

Immobilization, Volatilization etc.,.    

There are few models which has been specially developed for 

computing nutrient requirement like  DNDC, CENTURY etc. Other 

models like DSSAT, CropSyst, WOFOST etc also be used.  
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Remote Sensing Based Estimation of 

Nutrient Requirement 

Remote sensing technique is used to directly view/assess crop conditions and 

properties. Broadly remote sensing based techniques can be divided into two 

categories: i) biomass based ii) Chlorophyll based computation of nutrient 

requirement, iii) soil sensing for nutrient detection, iv)  Portable instrument  

(SPAD Chlorophyll meter). 

i) Biomass based nutrient removal technique: Remote sensing based 

techniques have been widely used to determine biomass of crop with quite high 

accuracy. Remote sensing based indices such as NDVI, Greenness Index etc 

can be used to estimate plant biomass. The fraction of nutrient in plant is 

multiplied by biomass to estimate removal of nutrient by crop. For accurate 

estimation of nutrient, 3-5 years average of nutrient removal is taken. Fertilizer 

requirement can be computed by considering nutrient use efficiency. 

GVI = −0.290G − 0.562R + 0.600NIR_1+ 0.491NIR_2, 

Remote Sensing Based Estimation of 

Nutrient Requirement 

ii) Chlorophyll detection based nitrogen assessment: This can 

be further divided into: 

a) Multispectral reflectance based detection: Multispectral 

scanner generated images in multiple bands typically 3 bands to 

15 bands.  Blue, Red bands are important for detection of 

chlorophyll. These two bands are strongly absorbed by 

chlorophyll. While green exhibits slightly higher reflectance. NIR 

band is also used with blue / red band to accurately detect 

chlorophyll as with increasing green cover reflectance in NIR 

increases. NDVI (Normalized Vegetation Difference Index) index 

could be used for the purpose. 
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Remote Sensing Based Estimation of 

Nutrient Requirement 
Hyperspectral Reflectance based Detection: Narrow band 

(typically 10 nm band width) sensing with higher number of band 

usually more than 100  is known as hyperspectral imaging. 

Narrow bands provide pure spectral response and are more 

sensitive to chlorophyll content. There produces higher accuracy. 

Thermal Radiation for Nutrient Deficiency Detection: The 

radiation which is emitted by object is known as thermal 

radiation. The emittance of thermal radiation from object depends 

on its temperature. With increasing temperature the intensity of 

radiation increases forth time of temperature. The temperature of 

the object is proportional to the stress arising due to shortage of 

water supply and nutrient. If moisture supply is good, the 

increasing temperature of plant will be proportional to nutrient 

deficiency 

SPAD Chlorophyll Meter 
Fast method using the detection method to measure chlorophyll content of the chlorophyll 

meter: chlorophyll absorption peak is blue and the red region is absorbed in the green 

region of the trough, and almost no absorption in the near infrared region. Based on this, 

select the red light area and near infrared region measuring chlorophyll. The specific 

process by the light emitting diode emitting red light (peak wavelength 650 nm) and near 

infrared light (peak wavelength 940 nm). The chlorophyll absorption wavelength of 650 

nm red light, but it does not absorb the wavelength of the infrared light of 940 nm, the 

transmission and reception of the infrared light is mainly in order to eliminate the blade 

thickness and other aspects of the impact on the measurement results.  

Calculating SPAD in the following steps: 1) Under the 

standard condition, the two light sources sequentially emit 

light and converted to electrical signals, and to record the 

intensity of the emitted light; 2) Inserted into the blade, the 

two light source light again, the blades of the transmitted 

light is converted to an electric signal recording the 

transmitted light intensity; 3) Use chlorophyll to determine 

the relevant formulas to calculate the chlorophyll content of 

plant leaves. 
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Remote Sensing in Daily Life 

What Is Remote Sensing? 

• First time term Remote 
Sensing was used by Ms 
Evelyn L Pruitt, a 
geographer of US in mid 
1950s. 

– Minimal definition (not very 
useful): “remote sensing is the 
acquiring of data about an 
object without touching it.” 

1892-1973 

http://www.google.co.in/imgres?imgurl=http://www.finesttreeserviceaz.com/wp-content/uploads/2012/02/tree2.gif&imgrefurl=http://www.finesttreeserviceaz.com/&usg=__YRfB6k5McEfAXrgQGXXsPLlcK8o=&h=680&w=601&sz=50&hl=en&start=1&zoom=1&tbnid=9VaKMwjahHnyxM:&tbnh=139&tbnw=123&ei=CT9XUMzaMsaTiQe-4oC4Aw&prev=/search?q=Tree&hl=en&gbv=2&rlz=1R2GGLR_enIN486&tbm=isch&itbs=1
http://www.google.co.in/imgres?imgurl=http://api.ning.com/files/15fqs3JP5yL9n2FbooDsBT1OjHY8FTTPxrUcOhmLDqKbejq6ysDXsGjC-8Ph45p2JAr9INTRBvmkAo6eke8WJ3UFeWoUt640/sun.gif&imgrefurl=http://12160.info/profiles/blogs/illuminati-sun-symbolism-fast-food-logos&usg=__-WMfYR9ZM_ZrpNvvbsYiwrN7_c8=&h=304&w=315&sz=10&hl=en&start=12&zoom=1&tbnid=RcYLnyZ2MVFYfM:&tbnh=113&tbnw=117&ei=Jj9XUJuDAsWiiAeqw4GoDA&prev=/search?q=Sun&hl=en&gbv=2&rlz=1R2GGLR_enIN486&tbm=isch&itbs=1
http://www.google.co.in/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/2/21/Speaker_Icon.svg&imgrefurl=http://en.wikipedia.org/wiki/File:Speaker_Icon.svg&usg=__-mnWd5tszkM0cRsoULCq-osD1TU=&h=533&w=533&sz=2&hl=en&start=5&zoom=1&tbnid=0kgQyUhwCkqBuM:&tbnh=132&tbnw=132&ei=kUNXUOK-GuSRiQei6YHgDg&prev=/search?q=Speaker&hl=en&gbv=2&rlz=1R2GGLR_enIN486&tbm=isch&itbs=1
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What Is Remote Sensing? 

• From your text: 

– Inclusive definition (much better): “remote sensing is 

the noncontact recording of information from the 

ultraviolet, visible, infrared, and microwave regions of 

the electromagnetic spectrum by means of 

instruments such as cameras, scanners, lasers, linear 

arrays, and/or area arrays located on platforms such 

as aircraft or spacecraft, and the analysis of acquired 

information by means of visual and digital image 

processing.” 

Remote sensing: 

“the measurement or acquisition 

of information of some property 

of an object or phenomenon, by 

a recording device that is not in 

physical or intimate contact with 

the object or phenomenon under 

study” (Colwell, 1997). 
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• Remote sensing is unobtrusive if the sensor passively records the EMR 

reflected or emitted by the object of interest. Passive remote sensing does not 

disturb the object or area of interest.  

• Remote sensing devices may be programmed to collect data systematically, 

such as within a 9  9 in. frame of vertical aerial photography. This 

systematic data collection can remove the sampling bias introduced in some 

in situ investigations.  

• Under controlled conditions, remote sensing can provide fundamental 

biophysical information, including x,y location, z elevation or depth, biomass, 

temperature, and moisture content.  

Advantages of Remote Sensing 

• Remote sensing–derived information is now critical to the successful 

modeling of numerous natural (e.g., water-supply estimation; nonpoint 

source pollution) and cultural (e.g., land-use conversion at the urban fringe; 

water-demand estimation; population estimation) processes. 

Process of Image Acquisition 
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Wave model of electromagnetic Radiation 

Light as Waves 

Measured in micrometers for 
metrology, 1 millionth of a meter 
symbol is μm or called micron 

Ultraviolet, 0.01μm; Violet, 
0.4μm; Yellow, 0.55μm; Red 
light, 0.7μm  
Infrared, 10 μm 

Light as a wave 
Color = different wavelengths 

Wavelength 
Distance from a given point on 
one wave to the same point on 
the next wave 
Example – peak to peak 
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C = λ v 

V = c/ λ 

λ = c/v 

Wave equation (in a vacuum) 

Electromegnetic Radiation from Sun 
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Radiation from Sun and Earth 

a) The absorption of the Sun’s 
incident electromagnetic energy in 
the region from 0.1 to 30 mm by 
various atmospheric gases. The first 
four graphs depict the absorption 
characteristics of N2O, O2 and O3, 
CO2, and H2O, while the final 
graphic depicts the cumulative result 
of all these constituents being in the 
atmosphere at one time. The 
atmosphere essentially “closes 
down” in certain portions of the 
spectrum while “atmospheric 
windows” exist in other regions that 
transmit incident energy effectively 
to the ground. It is within these 
windows that remote sensing 
systems must function.  
b) The combined effects of 
atmospheric absorption, scattering, 
and reflectance reduce the amount of 
solar irradiance reaching the Earth’s 
surface at sea level. 
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RS vs Digital Camera 

13 

Remote Sensing Satellites 
Polar Orbits 

Orbiting at an altitude of 700 to 800 km, these satellites cover best the parts of the world most 

difficult to cover in situ (on site). These satellites operate in a sun-synchronous orbit. The satellite 

passes the equator and each latitude at the same local solar time each day, meaning the satellite 

passes overhead at essentially the same solar time throughout all seasons of the year. This feature 

enables regular data collection at consistent times as well as long-term comparisons. Ex- SPOT, 

LANDSAT, IRS (1A, 1B, 1C, 1D), Resourcesat, Cartosat, RISAT  

Geostationary Orbits 

A geostationary (GEO=geosynchronous) orbit is one in which the satellite is always in the same 

position with respect to the rotating Earth. The satellite orbits at an elevation of approximately 

36000 km because that produces an orbital period (time for one orbit) equal to the period of rotation 

of the Earth (23 hrs, 56 mins, 4.09 secs). By orbiting at the same rate, in the same direction as 

Earth, the satellite appears stationary (synchronous with respect to the rotation of the Earth).  

Geostationary satellites provide a "big picture" view, enabling coverage of weather events. This is 

especially useful for monitoring severe local storms and tropical cyclones. Ex- INSAT, METEOSAT, 

EDUSAT etc 
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Types of remote sensing 

• Passive: source of energy is 
either the Sun, Earth, or 
atmosphere   

– Sun 

 - wavelengths: 0.4-5 µm 

– Earth or its atmosphere 

 - wavelengths: 3 µm -30 cm 

 

Advantage: Cost effective, 
images available in Multi-
spectral Bands 

 

• Active: source of energy is part 
of the remote sensor system   

– Radar 

 - wavelengths: mm-m 

– Lidar 

 - wavelengths: UV, Visible, 
and near infrared 

Advantages: All time weather, 
height detection, able to 
penetrate ground up to certain 
depth. 

Landsat 8 

 
 
 
 
 
 
Operational  
Land Imager  
(OLI)  
and  
 
 
 
 
 
Thermal  
Infrared  
Sensor  
(TIRS)  

Bands 
Wavelength 
(micrometers) 

Resolution 
(meters) 

Band 1 - Coastal 
aerosol 

0.43 - 0.45 30 

Band 2 - Blue 0.45 - 0.51 30 

Band 3 - Green 0.53 - 0.59 30 

Band 4 - Red 0.64 - 0.67 30 

Band 5 - Near Infrared 
(NIR) 

0.85 - 0.88 30 

Band 6 - SWIR 1 1.57 - 1.65 30 

Band 7 - SWIR 2 2.11 - 2.29 30 

Band 8 - Panchromatic 0.50 - 0.68 15 

Band 9 - Cirrus 1.36 - 1.38 30 

Band 10 - Thermal 
Infrared (TIRS) 1 

10.60 - 11.19 100 

Band 11 - Thermal 
Infrared (TIRS) 2 

11.50 - 12.51 100 

 

Landsat 8-Launched February 11, 2013 
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IRS-P6 

Band Wavelength Region (µm) 
Resolutio

n (m) 

1 0.52 - 0.59 (green) 24 

2 0.62 - 0.68 (red) 24 

3 0.77 - 0.86 (near-IR) 24 

4 1.55 - 1.70 (mid-IR) 24 

Band Wavelength Region (µm) 
Resolution 

(m) 

1 0.52 - 0.59 (green) 6 

2 0.62 - 0.68 (red) 6 

3 0.77 - 0.86 (near-IR) 6 

4 1.55 - 1.70 (mid-IR) 6 

pan 0.62-0.68 (red) 6 

Band Wavelength Region (µm) Resolution (m) 

1 0.0.52-0.59 (green) 60 

2 0.62-0.68 (red) 60 

3 0.77-0.86 (near-IR) 60 

4 1.55-1.70 (mid-IR) 60 

Indian Remote Sensing (IRS) P6 (RESOURCESAT-1) was launched in October 2003. This satellite carries three 

different imaging sensors: Linear Imaging Self Scanner (LISS) 3 and 4 and an advanced Wide Field Scanner 

(AWiFS). The LISS 3 instrument is multispectral in the visible to mid-infrared region with a spatial resolution of 

23.5m and swath width of 140km. The LISS 4 instrument has two modes that both operate at a spatial resolution 

of 5.8m. The multispectral (visible to near-infrared) instrument has a swath width of 24km and 70km for the 

panchromatic (monochrome) mode. The AWiFS has a spatial resolution of 60m and a 740km swath width. Both 

LISSs have 7-bit radiometric resolution, while the AWiFS has 10-bit. 

AWIFS 

LISS-III LISS-IV 

Digital Image Processing 

What Is A Digital Image?

72808492979485787581

72707478859397888179

71616770768290979387

727479777579798910396

4459778785848897110105

563951839195101100104104

7558435684106106938693

78797541406587867988

78828672453244698280

85858684775938457779

87918881858464415370Pixel

What you see…What your computer sees…

Digital Number (DN) Digital numbers (DNs) 

typically range from 0 to 

255; 0 to 511; 0 to 1023, 

etc.  These ranges are 

binary scales: 28=256; 

29=512; 210=1024.2 bit data system 

(2)4 = 16 level (0-15) 
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Digital Image Processing 

What Is A Digital Image?

72808492979485787581

72707478859397888179

71616770768290979387

727479777579798910396

4459778785848897110105

563951839195101100104104

7558435684106106938693

78797541406587867988

78828672453244698280

85858684775938457779

87918881858464415370

72808492979485787581

72707478859397888179

71616770768290979387

727479777579798910396

4459778785848897110105

563951839195101100104104

7558435684106106938693

78797541406587867988

78828672453244698280

85858684775938457779

87918881858464415370

72808492979485787581

72707478859397888179

71616770768290979387

727479777579798910396

4459778785848897110105

563951839195101100104104

7558435684106106938693

78797541406587867988

78828672453244698280

85858684775938457779

87918881858464415370

columns (x)

ro
w

s
 (

y
)

bands (z)

Digital Image Processing 

Greyscale vs. RGB

Greyscale is typically used to display a single band…

…while RGB (“Red”, “Green”, “Blue”) images can 

display 3 bands, corresponding to the red, green and 

blue phosphors on a monitor.  Computer monitor colors 

are additive, meaning “true” red + green + blue = white.
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Spatial 

Resolution 

Concept of EMR Interaction 

Reflection, Absorption and Transmittance spectra of a typical green leaf  

Dominant 

controlling  

Factors 

Transmittance in  

percentage 
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Applications in Agriculture 

1) Natural Resources mapping such as river, drainage 

system, water province etc., 

2) To estimate the crop biomass, LAI etc., 

3) To draw information on phenology of the crop, 

4) Crop Growth monitoring, 

5) Nutrient management, 

6) Moisture stress, 

7) Pest and Disease detection and extent mapping, 

8) Soil mapping,  

9) Organic matter and nutrient status detection, 

10)Precision Farming, 

11)Cropping System Analysis, 

12)Crop Yield Forecast. 
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What is a GIS? 

 A means of storing,  

 retrieving, sorting, 

 and  comparing 

    spatial data  

 to support some  

 analytic process. 

+ 

Information System 

Geographic Position 

What is an Information System? 

Information systems can be very simple, 

such as a telephone directory.  

Data 

Storage 

Information System 

Query 

Information 
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What is an Information System? 

  

GIS links graphical features (entities) to tabular 
data (attributes) 

What is a GIS? 

GEOGRAPHIC Information System 
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• A GIS is a system (hardware + database 
engine) that is designed to efficiently, 
assemble, store, update, analyze, 
manipulate, and display geographically 
referenced information (data identified by 
their locations).   

• A GIS also includes the people 

operating the system and the data 

that go into the system. 

GIS Definition 

Data vs. Information 

•  Data, by itself, generally differs from  
   information.   
 
•  Data is of little use unless it is transformed  
   into information. 
 
•  Information is an answer to a question    
   based on raw data. 
   
•  We transform data into information  
    through the use of an Information System. 
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  Data can be: 

1.  Positioned by its known spatial 

coordinates.  

2. Input and organized (generally in 

layers). 

3. Stored and retrieved. 

4. Analyzed (usually via a Relational 

DBMS). 

5. Modified and displayed 

Key Functions of a GIS 

Representing Spatial Elements 

• RASTER 

• VECTOR 

• Real World 
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Representing Spatial Elements 

Raster 
Stores images as rows and columns of numbers with a 
Digital Value/Number (DN) for each cell. 

Units are usually represented as square grid cells that are 
uniform in size. 

Data is classified as 

“continuous” (such as in an 

image), or “thematic” 

(where each cell denotes a 

feature type. 

Numerous data formats 

(TIFF, GIF, ERDAS.img etc) 

Vector 
Allows user to specify specific spatial locations and 
assumes that geographic space is continuous, not 
broken up into discrete grid squares 

We store features as sets of X,Y coordinate pairs. 

Representing Spatial Elements 
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Entity Representations 

Points - simplest 
element 

Lines (arcs) - set of 
connected points 

Polygons - set of 
connected lines 

We typically represent objects in space as three 

distinct spatial elements: 

We use these three spatial elements to represent real world features and 

attach  locational information to them.   

Attributes 

• In the raster data model, the cell value 
(Digital Number) is the attribute.  
Examples: brightness, landcover code, 
SST, etc. 

• For vector data, attribute records are 
linked to point, line & polygon features.  
Can store multiple attributes per feature.  
Vector features are linked to attributes by 
a unique feature number. 
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Raster vs. Vector 

Raster Advantages 

The most common data format  

Easy to perform mathematical and overlay operations 

Satellite information is easily incorporated  

Better represents “continuous”- type data 

Vector Advantages 

Accurate positional information that is best for storing discrete 
thematic features (e.g., roads, shorelines, sea-bed features. 

Compact data storage requirements  

Can associate unlimited numbers of attributes with specific features  

GIS Applications in Agriculture 

• Precision Farming 

• Nutrient management 

• Water management 

• Suitability Analysis 

• Forming homogenous zones (Agro-ecological / 
agro-climatic, agro-edaphic etc.) 

• Pests and diseases monitoring and management 

• Establishment of Agro-industries. 

• Nearest site for Agro product storage like 
coldstorage.  

• Selection of shortest route for agricultural produce 
transportation. 
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GPS 

• Global Positioning 

System is an 

instrument, which 

provide 

geographic 

information of the 

object i.e. latitude, 

longitude and 

altitude 

GPS 

http://www.google.co.in/imgres?imgurl=http://nstaffor.files.wordpress.com/2009/05/gps-500.jpg&imgrefurl=http://nstaffor.wordpress.com/2009/05/29/activity-2/&usg=__qcDTOyv40zZzU9NZzh-gfOdIe2k=&h=1234&w=1610&sz=383&hl=en&start=3&um=1&itbs=1&tbnid=0xYAaioDch2KYM:&tbnh=115&tbnw=150&prev=/images?q=GPS&um=1&hl=en&tbs=isch:1
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GPS: 3 Segments 

24 Satellites 

21 Active and 3 spares 

At 12000 miles height 

Speed 7000 mph 

NAVSTAR: NAVigation Satellite Timing And Ranging 

Tracking and controlling satellite 

Providing correct clock time and  

orbital information 

You and GPS Reciever 

GPS: Functions 
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GPS: Uses 

1) To know geo-coordinates 

2) To know altitude 

3) To survey  

4) For acreage estimation 

5) Navigation 

6) Transportation 

Geospatial Technology based 

Information 
i. Information on spatial distribution of natural 

resources 

ii. Information of field variability like Nitrogen, 

Phosphorous, Potash, OM, pH etc 

iii. Soil moisture information 

iv. Information on crop biophysical parameters such 

as LAI, biomass, height etc 

v. Nutrient and water status of crops 

vi. Pests and disease identification and extent 

vii. Acreage of different crops 

viii. Suitability of various crops/plants 

ix. Information on best route/optimum route for 

transportation of agricultural produces 

x. Information on suitable sites for establishing 

industries. 
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Decision Support Systems and 

Automated Systems for 

Agricultural Applications 

The detailed information on DSS , automated systems, 

contingent planning and crop calendars has been given. All these 

systems help farmers to take timely and appropriate contextual 

decisions. These also help in Agricultural planning.  

Automated Systems 
Automated system are a combination of both software and hardware that is designed 

and programmed to work automatically without the need for a human operator to provide 

inputs and instructions for each operation. Automated system are used in a wide range of 

applications like control and monitoring systems, data security applications, factory 

automation systems, automated message response systems, Automated Agriculture input 

systems and so on. These systems take several system and environmental events as input 

and perform operations based on conditional decision making and specific control logic. 

Some of the benefits of automated system are: 

Eliminates the risk of human errors 

Improves user productivity 

Provides standardized operations 

Provides better operations management and logging 

Saves labor, time and cost 

Increases the accuracy and precision of the job 

Increases the availability, performance and reliability of the services delivered. 

Some disadvantages are: 

Possible security threats/vulnerability due to unattended extreme conditions 

Unpredictable or excessive development costs. 

High initial cost. 

Displaces workers due to job replacement. 

Leads to further environmental damage and could compound climate change. 
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Automated Systems in Agriculture 
The Automated input system for Agriculture is a computer operated hardwares and 

software system, which automatically sense the field conditions, analyze the data, 

makes decisions and initiate the inputting system like auto-fertigation system, auto-

irrigation system etc.  The systems works without a human operator or with limited 

human interventions to provide inputs and instructions for each agricultural operation.  

Automated System in Agriculture usually have three components: i) sensing devices 

/system for providing information on field conditions such as sensors for soil, moisture, 

soil temperature, nutrients and atmospheric conditions etc, ii) Information Processing (IP) 

and Decision Making System (DMS; it is brain or core of the entire system)- this system 

gets the information from the field and process; it makes the decisions by following set 

rules and direct the applicators for application of a specific input iii) applicator for giving 

agri-input to field: it receives directions from IP&DMS and applies inputs to the field or 

part of field as the situation arises. 

Sensing Devices 

IP&DMS 

Applicator 

Automated Input Device 
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Greenhouse 

Controller 

Mobile Apps 
A mobile application, most commonly referred to as an app, is a 

type of application software designed to run on a mobile device, 

such as a smartphone or tablet computer. Mobile applications 

frequently serve to provide users with similar services to those 

accessed on PCs. Apps are generally small, individual software 

units with limited function. This use of app software was 

originally popularized by Apple Inc. and its App Store. Apps that 

are not preinstalled are usually available through distribution 

platforms called app stores. They began appearing in 2008 and 

are typically operated by the owner of the mobile operating 

system. Mobile apps were originally offered for general 

productivity and information retrieval, including email, calendar, 

contacts, stock market and weather information. However, public 

demand and the availability of developer tools drove rapid 

expansion into other categories such as agriculture, governance, 

Public Distribution System (PDS), e-market, transportation etc.  
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Mobile Apps Components 
Activities: An activity is the first stepping stone is building an 

Android user application. It provides the space to the user for 

doing anything and everything. For example, opening a contact, 

dialing a caller, etc. A window is provided to each activity where 

user interfacing is done. Generally, every Android application 

has more than one activity. There is one “main” activity. All 

other activities are child activities. There is a stack called back 

stack. Whenever, a new window is started, previous activity is 

pushed to the back stack and it is stopped until the new activity 

is done. As soon as the back key of your device is pressed, new 

activity is popped out of stack and destroyed. Now previous 

activity resumes. 

For example, when you send SMS, you open the messenger and 

send message. Assume this to be your current activity. When you 

press back key, it should resume the previous activity (your own 

home screen).  

Mobile Apps Components 
Service:  It does not provide user interface. It does long running 

operations in background. Service doesn’t terminate even if the 

component which initiated it got terminated or switched to 

another application. A service can be connected to a component 

which can even do inter process communication (IPC). For 

example, when you receive your email updates in inbox it is a 

service. You get the notification of new e-mail. 

Content Providers: These Android components bring the object 

oriented functionality to the system. It provides content of one 

process to another hence it acts as an interface. It provides 

gateway to access data from a structured set. It is this object 

which is going to receive the requests retrieves the results and 

returns the result. Android has content providers which manages 

video, audio, etc. These content providers are internal to android 

applications. For example, custom searches on device require 

content providers 
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Mobile Apps Components 
Intents and Broadcast Receivers 

Android Intents are the communication medium .i.e., app components 

send messages to one another like you do with your friends. It is a 

messaging object. It can be used to query an action from another app 

component. Android Intent can be used to initiate a new activity or get 

result from another activity. Android Broadcast is a message which 

spreads out when any event occurs. They are received by apps. Android 

Intents can be used to deliver broadcasts to other apps. For example, 

when your device boots up or switched on system generates a broadcast 

to all apps. There should be a procedure or should be something which 

can receive these broadcasts. These receptors are called broadcast 

receivers. 

Android App widgets 

 Android App widgets are the small application views. These views can 

be embedded into other applications. They can receive updates on 

periodic basis. A widget is a quick view of your app’s functionality and 

data. 

Mobile Apps: Types 
Native apps live on the device and are accessed through icons on the device 

home screen. Native apps are installed through an application store (such as 

Google Play or Apple’s App Store). They are developed specifically for one 

platform, and can take full advantage of all the device features. 

Web apps are not real applications; they are really websites that, in many 

ways, look and feel like native applications, but are not implemented as such. 

They are run by a browser and typically written in HTML5. Users first access 

them as they would access any web page: they navigate to a special URL and 

then have the option of “installing” them on their home screen by creating a 

bookmark to that page. 

Hybrid apps are part native apps, part web apps. (Because of that, many 

people incorrectly call them “web apps”). Like native apps, they live in an app 

store and can take advantage of the many device features available. Like web 

apps, they rely on HTML being rendered in a browser, with the caveat that the 

browser is embedded within the app. 

Often, companies build hybrid apps as wrappers for an existing web page; in 

that way, they hope to get a presence in the app store, without spending 

significant effort for developing a different app. Hybrid apps are also popular 

because they allow cross platform development 
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Mobile Apps in Agriculture 
 

Agricultural mobile app is a small version of the software that can run of 

small devices (usually androids) and provides the desired information to 

farmers, which is important for sowing operation to harvesting and to 

marketing. These mobile apps are in general interact in regional language and 

designed to break the literacy barrier and deliver the information in the most 

simple manner. Several thousands of farmers across the world have been 

benefited by mobile apps. 

The six most important mobile apps popular in India are: 

1)  Kisan Suvidha 

Launched by the PM Narendra Modi in 2016 to work towards empowerment 

of farmers and development of villages., It provides information on current 

weather and also the forecast for the next five days, market prices of 

commodities/crops in the nearest town, knowledge on fertilizers, seeds, 

machinery etc. The option to use the app in different languages makes it more 

widely accessible. 

 

Mobile Apps in Agriculture 
 

2) IFFCO Kisan Agriculture 

This app was launched in 2015 and is managed by IFFCO Kisan, a subsidiary 

of Indian Farmers’ Fertilizer Cooperative Ltd. Its aim is to help Indian farmers 

make informed decisions through customized information related to their 

needs. The user can access a variety of informative modules including 

agricultural advisory, weather, market prices, agriculture information library 

in the form of text, imagery, audio and videos in the selected language at 

profiling stage. The app also offers helpline numbers to get in touch with 

Kisan Call Centre Services. 

3) RML Farmer – Krishi Mitr 

RML Farmer is a one of its kind agricultural app where farmers can keep up 

with the latest commodity and mandi prices, precise usage of pesticides and 

fertilizers, farm and farmer related news, weather forecast and advisory. Its 

also provides agricultural advice and news regarding the government’s 

agricultural policies and schemes.  
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Mobile Apps in Agriculture 
 

4) Pusa Krishi 

This app was launched in 2016 by the Union Agriculture Minister and aims to 

help farmers to get information about technologies developed by Indian 

Agriculture Research Institute (IARI), which will help in increasing returns to 

farmers. The app also provides farmers with information related to new 

varieties of crops developed by ICAR, resource conserving cultivation 

practices as well as farm machinery and its implementation will help in 

increasing returns to farmers. 

5) Crop Insurance 

The app helps farmers to calculate insurance premium for notified crops and 

provides information cut-off dates and company contacts for their crop and 

location.  

6) AgriMarket 

Launched along with the Crop Insurance app by the government of India, the 

app has been developed with an aim to keep farmers abreast of crop prices 

and discourage them to go for distress sales. Farmers can get information 

related to prices of crops in markets within 50km of their own device location 

using the AgriMarket Mobile App. 
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Decision Support System 
A decision support system (DSS) is a computer-based application that collects, 

organizes and analyzes data to facilitate timely and contextual decision-making for 

management, operations and planning. A well-designed DSS aids decision makers 

in compiling a variety of data from many sources. 

Types of DSS: 

A communication-driven DSS enables cooperation, supporting more than one 

person working on a shared task; examples include integrated tools like Google 

Docs. 

A data-driven DSS (or data-oriented DSS) emphasizes access to and manipulation 

of a time series of internal company data and, sometimes, external data. 

A document-driven DSS manages, retrieves, and manipulates unstructured 

information in a variety of electronic formats. 

A knowledge-driven DSS provides specialized problem-solving expertise stored 

as facts, rules, procedures, or in similar structures, like logic based AES. 

A model-driven DSS emphasizes access to and manipulation of a statistical, 

financial, optimization, or simulation model. Model-driven DSS use data and 

parameters provided by users to assist decision makers in analyzing a situation; 

they are not necessarily data-intensive like Crop Simulation based Agriculture 

Expert System. 
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Component of Expert System 

Three fundamental components of a DSS architecture are: 

i. the database (or knowledge base), 

ii. the model (i.e., the decision context and user criteria) 

iii. the user interface. 

The users themselves are also important components of the 

architecture 

Agriculture Expert System 
An Expert System (ES), also called a Knowledge Based System 

(KBS), is a computer program designed to simulate the 

problem-solving behavior of an expert in a narrow domain or 

discipline. The expert system could be developed for decision-

making and location specific technology dissemination process. 

An expert system is software that attempts to reproduce the 

performance of one or more human experts, most commonly in 

a specific problem domain, and is a traditional application 

and/or subfield of artificial intelligence. Expert systems helps in 

selection of crop or variety, diagnosis or identification of pests, 

diseases and disorders and taking valuable decisions on its 

management. The expert system which developed earlier were 

more of text based and could be utilized only by the extension 

officials and scientists. However current expert system are 

highly dynamic and provide attractive GUI (graphical user 

interface).  
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AES: An Example 

DiPMMS: Android Apps 
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DiPMMS: Text messaging 

Prototype of Disease and Pests Monitoring and Management System Developed 

(DiPMMS) 

The performance of Innovative Yellow Rust Monitoring System has been tested on 

independent data set. 

Web Based Soil Information System for 

Uttarakhand 

The database of USIS  has been Strengthened 
First Web-based Soil Information System  
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Contingent Crop Planning 

Contingency plan can be defined as a plan aimed and executed 

for an outcome other than in the usual or expected plan. In 

other words, it is frequently used for risk management when an 

exceptional risk in future. In general, the change in sowing or 

planting time of crops, change in seed rate, change in schedule 

of fertilizer use, use of short duration varieties, improved crop 

genotypes form the core component of contingency crop 

planning. 

Contingency Planning:Example 
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Crop Weather Calendar 

Crop weather calendar is a comprehensive guide for 

farmers. It is a tool that provides information on average 

weather of every week, planting, sowing and harvesting 

periods of locally adapted crops in a specific agro-ecological 

zone. It also provides stage-wise pest disease infestation 

information. This information is crucial for proper and 

timely planning of agricultural activities. Information on 

crop, its stages and the week by week weather during the 

crop season is essential for proper management of 

agriculture. Thus, farm operations planned in conjunction 

with weather information are very likely to curtail the costs 

of inputs and various field operations.  
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Lecture 1 

1. Computer 

 

Fig1. Computer 

 A computer is an electronic machine, devised for performing calculations and controlling operations 

that can be expressed either in logical or numerical terms. 

 Computer is an electronic device that accepts data; processes information in a pre-defined fashion, 

according to the set of instructions provided to, it and produces the desired output. 

 The term computer is used to describe a device made up of electronic and electro-mechanical 

components. By itself computer is not intelligent and refers to as hardware. 

2. Characteristics of Computer 

Computer is now days widely used due to its characteristics. Some of its characteristics as; 

Speed: Computers can perform large calculations and jobs just in seconds. 

Accuracy: Computer can perform calculations accurately without any interruption. 

Reliability: Computers are reliable because it never fells sick on never gets tired. 

Storage/Memory capabilities: Computer can store large amounts of data and it can recall easily and quickly. 

Versatility: Computer can perform multiple tasks simultaneously with out difficulty. 

Diligence: Being a machine, does not suffer from the human traits (character) of tiredness (exhaustion) and 

lack of concentration. 

3. Limitation of a Computer 

Although computer is very speedy accurate and reliable but, then also it also has some limitations and loose 

points.  


 

It is not intelligent and can not support self decisions. 


 

Being a machine it can be out of order any time 


 

It is still out of reach of an ordinary man 

4. Summary 



Computer is an electronic device that performs mathematical and non-mathematical operations with the help of 

instructions to process the information in order to achieve desired result. Speed, accuracy, reliability, 

versatility, diligence and lack of intelligence characterises of computers. 

5. Generation of Computers 

First Generation (1940-56): Computers in this generation had large ‘Vacuum Tubes’ also called ‘Valves’. 

Theses computers were very large size and very costly. 

Second Generation (1956-63): Computers in this generation had ‘Transistors’ used in it. Theses computers 

were comparatively smaller in size. 

Third Generation (1964-1970): Computers in this generation used ‘Integrated Circuits’. Theses computers 

were comparatively smaller in size and were cost effective with increased memory capacity. 

Fourth Generation (1970-Till Date): Computer of fourth generation used micro technology .Microprocessor 

based computer developed in this generation. Theses computers were smaller in size and were cost effective 

with more increased memory capacity. Smaller size provided mobility to the computers. 

Fifth Generation (Present and Beyond): Computers of forth generation are presently being developed to use 

Artificial Intelligence. That is computer can think on it own. 

6. Component of the Computer  

Computer is not a single machine but a combination of a number of machines or components, and each 

machine or component has its own importance theses components works together to make the computer work 

successfully. 

A Computer system essentially has three important components: 

1.
 

Central Processing Unit (CPU) 

2.
 

Input Unit 

3.
 

Output Unit 

Central Processing Unit 

The CPU is the administrative section of the computer system. Some basic functions of a CPU are: 

1.
 

It issues commands to all parts of the computer system 

2.
 

It controls the sequence of operations  

3.
 

It stores data as well as programs (instruction) 

4.
 

It performs the data processing operation and sends the results to the output unit. 

The central processing unit (CPU) itself has three parts: 

1.
 

Arithmetic logic Unit (ALU) 

2.
 

Control Unit 

3.
 

Memory Unit 



Arithmetic Logic Unit (ALU): The ALU performs all the arithmetic and logical operations that it addition, 

subtraction, multiplication, division and does comparisons the comparison are grater than, less than and equal 

to. 

Control Unit: It is responsible for directing and coordinating of computer system. It determines the movement 

of electronic signal between the memory and ALU as well as control signal between the CPU and the 

input/output units. 

Memory 

This unit holds the intermediates results during the course of calculations and providing the data as and when 

required. 

Input Unit: This component of the computer accepts instructions and data. 

Output Unit: This unit communicates the results to the uses. 

7. Measurements 

Measurement of Memory 

Bit: It is the basic unit of memory. It is the smallest unit of information on a machine and a single bit can hold 

one of two values: 0 or 1. 

Byte: A unit of 8 bit is known as a byte. 

Kilobyte: it is equal to 1024 bytes. 

Megabyte: it is equal to 1024 kilobytes or 10, 48,576 bytes. 

Gigabyte: A Giga byte consists of 1024 megabytes (1,073,741,824 bytes). 

Terabyte: The terabyte refers to 1024 gigabytes of memory. 
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Lecture  -2 

Input Device /Unit 

Input Devices are those devices which are used by user to give an input to the computer or CPU. Some 

example of input devices are: Keyboard, Mouse, trackball, Joystick, Scanner, Digital camera etc. 

Keyboard: Keyboard is one of the most popular device which is used with computers. It is similar to type 

writer. This input device is used to giving the input to computer by pressing keys of the keyboard; there are 

about 108 keys in a keyboard. 

Mouse: Mouse is a pointing device, when a user rolls the mouse across a flat surface, the screen cursor move 

in the direction of the mouse’s movements. Generally the mouse has two buttons where one is the primary 

mouse button and the other is secondary. 

Basic mouse techniques 

Term Meaning 

Click To quickly press and release the primary mouse button ,it is generally used to select a single item 

Double-

click 

To click the primary mouse button twice in rapid succession, it is generally used to carry out an 

action after the item is selected. 

Point To move the mouse unit the mouse pointer on the screen points to the item of choice. 

Drag To press and hold down the primary mouse button while moving the mouse 

Drag-and-

drop 

Pointing to the item of choice, press and hold down the primary mouse button while moving the 

mouse. Release the mouse button on reaching the desired location to place the item. 

 

Trackball: Trackball is another pointing device .The track ball is similar to mouse but the roller ball is fixed in 

a point and user spins the ball in the different directions to effect the screen cursor movement. 

Joystick: A joystick is another input device generally used for playing computer games. The device has a stick 

on it, on moving the stick to different direction the pointer moves to different directions. 

 

 

Fig Joystick 



Scanner: It is used to input an image or a text from an external paper to the computer. This device is very 

much used in the field of image editing and designing. 

 

Fig Scanner 

 

Digital Camera: This camera is similar to a normal camera only difference is that a digital camera can be 

connected to a computer. This device is used to capture images and send them to computer. 

 

MICR (Magnetic Ink Character Recognition): The banking industry uses a code to identify the banks and 

their cheques/drafts by printing the code using a special ink which contains magnetic particles. Such code is 

called the MICR code. These characters are read using the magnetic ink character reader which sends the 

corresponding signal to the computer. 

 

Fig Magnetic Ink Charcter 

OCR (Optical Character Recognition): OCR is a process of scanning printed pages as images on a paper 

using OCR software and recognition it computer editable form. 

OMR (Optical Mark reader): This device is used to read the optical marks, mostly it is used to check 

examination answer sheet of objective type questions which is answered by marking a dot on the answer sheet. 

Bar-Code reader: Bar codes are set of black lines .generally Bar codes represents the information of product 

like inventory information, price etc.  It is often seen on the packing of product. Bar code reader is a device 

which is used to read that information and enter that information in the computer.  

 

Fig: Bar Code Rader 



Voice Recognition: A computer can also receive an audio input through a Mic. This voice converts the spoken 

words to electric signal. 

Touch Screen: Limited amounts of data can be entered via computer that as a touch screen. The user simply 

touches the screen at the desired location, marked by labeled boxes to “point out” choice to the computers. 

ATM, Railway enquiry help point are generally using touch screen based computers. 

 

Web Camera 
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Lecture 3 

Output Device/Unit 

Type of Outputs 

1.
 

Hard-copy: A permanent output on the paper is known as hard-copy. It is physical form of output. 

2.
 

Soft-copy: The electronic version of an out put is known as soft-copy, usually resides in computer 

memory and /or on disk. Unlike hardcopy, softcopy is not a permanent form of output. 

Monitors: The most common output device is the monitor also referred as VDU (Visual display Unit). The 

Monitor output is referred as a soft-copy output. The mode of display can be either text or graphical. This 

visual display screen is divided into rows and columns of dots, a single dot is a picture element and it is known 

as pixel. A collection of pixels is used to represent a character or picture. 

Resolution: it refers to the number of pixels in the horizontal and vertical directions on the screen.The average 

monitor resolution are 800X600 or 1024X768. 

Printers: Printers are the output devices used to prepare permanent outputs on the paper. Printer outputs are 

also known as hard-copy output. On the basis of working the printers care classified into two categories  

1.
 

Impact Printers 

2.
 

Non-Impact Printers 

Impact Printers are the printers which use a hammer like mechanism to give the printout. Non- impact 

printers are that printer which does not used any hammer type mechanism. 

dpi (dot per inch):Generally ,the quality of a print is determined by it resolution and it is  measured in 

dpi(dots per inch). 

Dot Matrix Printer: A Dot Matrix printer is an impact printer. Dot matrix printer is print out in the form of 

small dots. Dot Matrix Printer contains a print head containing a matrix of short pins, which are arranged in 

one or more columns. On receiving signal from PC appropriate combination of pins strike on the ribbon to 

form the character on the paper. The ribbon is placed between the paper and print head, they press ink on to a 

piece of paper. 

The printing quality depends upon the resolution of the printer's head. The high-resolution printer's head 

contains 24-pins and low-resolution printer's head contains 9-pins only.  The speed of dot matrix printer is 

measured in character per second (cps) and it lies between 50 cps  to 500 cps.  

Line Printers: 

 Line printers are just like the dot matrix printers, which contains special print head. They print entire line 

at one time in place of forming character. Line printers do not offer high resolutions but they are very fast. The 

speed of line printer is measured in lines per minute (lpm). The fast printers can print 3000 lines per minute.   

Inkjet Printers: 



 Inkjet Printer creates an image directly on the Paper by spraying ink through tiny nozzles. The printing 

qualities of inkjet printers are incredible better than dot matrix and line printers. The printing quality depends 

upon the resolution of printer which is measured in dots per inch (dpi) and speed of inkjet printers are measured 

in page per minute (PPM).  

 

Laser Printers: 

 Laser printers utilize laser beam to produce an image on a drum. The light of the laser alters the 

electrical charge on the drum wherever it hits. The drum is then rolled through a reservoir of toner, which is 

picked up by the charged portions of the drum. Finally, the toner is transferred to the paper through a 

combination of heat and pressure. Because an entire page is transmitted to a drum before the toner is applied, 

laser printers are sometimes called page printers. 

 The resolutions of laser printers lie between 300 dpi to 2400 dpi.  The speed of laser printers ranges from 

4 to 20 pages of text per minute (ppm). 

Sound Cards and Speakers 

Sound Card is a hardware device used to give an audio output from computers. Sound card converts electric 

signals to audio signals which is later amplified and given out by speakers. 
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Lecture 4 

 

Storage Devices 

 

Fig-Storage Device 

 

Storage Devices are those devices which can be used to store information data. Storage devices 

are divided into two categories:- 

1. Primary Storage Device 

2. Secondary storage Device 

 

Primary Storage Device: The term primary storage refers to the main memory of the computer, 

where both data and instruction are held for immediate access and use the computer CPU during 

the processing. 

The Main Memory consists of two types of memories- volatile memory (RAM- Random Access 

Memory) and non-volatile memory (ROM-Read Only Memory). ROM is used to boot the 

computer system. It retains instructions in permanently accessible, non volatile form. While the 

power in the computer is turned off, the instruction and data stores in ROM are not lost. ROM is 

also known as firmware. RAM is working memory; it is the part of the CPU processing that 

temporarily holds data and instructions. The contents of RAM lost when power is failed. 



SIMM: Single In-line Memory Module. The Random Access Memory consists of memory 

module chips. Each memory chip module is called a SIMM. These chips are coming in 64MB, 

128MB, 256 MB, 512 MB….and in its multiple. 

 

Secondary storage Device 

The secondary storage is any storage device designed to retain data and instruction in a more 

permanent form. Secondary storage is non volatile, that the data and instruction remain intact 

when the computer is turned off. 

 

A Hard disk drive (HDD): A hard disk drive (HDD) is a non-volatile computer storage device 

containing magnetic disks or platters rotating at high speeds. It is a secondary storage device 

used to store data permanently, random access memory (RAM) being the primary memory 

device. Non-volatile means data is retained when the computer is turned off. 

A hard disk drive is also known as a hard drive. 

 

Pen Drive:  A pen drive, or a USB flash drive, is a portable data-storage device. Pen drives have 

replaced the floppy drives of old and have become the most popular data-storage devices among 

consumers. Micro, lightweight and handy, a pen drive can be easily carried from place to place 

by students, professionals, academicians and independent tech consultants. Currently available 

pen drives with storage capacities ranging from 8GB and 32GB can be used to store graphics-

heavy documents, photos, music files and video clips. 

 

Memory Card: A memory card is a type of storage device that is used for storing media and 

data files. It provides a permanent and non-volatile medium to store data and files from the 

attached device. Memory cards are commonly used in small, portable devices, such as cameras 

and phones. 

A memory card is also known as a flash card. 

 

Tape Drive: This is a removable storage device mainly used for backing up data. The drive acts 

like a tape recorder, reading data from the computer and writing it onto the tape. Since tape 

drives have to scan through lots of tape to read small amounts of scattered data, they are not 



practical for most storage purposes. That is why they are used almost exclusively for data 

backup.  

Compact Disc Read-Only Memory.: A CD-ROM is a CD that can be read by a computer with 

an optical drive. The "ROM" part of the term means the data on the disc is "read-only," or cannot 

be altered or erased. Because of this feature and their large capacity, CD-ROMs are a great media 

format for retail software. The first CD-ROMs could hold about 600 MB of data, but now they 

can hold up to 700 MB. CD-ROMs share the same technology as audio CDs, but they are 

formatted differently, allowing them to store many types of data. 

 

Digital Versatile Disc. A DVD is a type of optical media used for storing digital data. It is the 

same size as a CD, but has a larger storage capacity. A standard video DVD can store 4.7 GB of 

data, which is enough to hold over 2 hours of video in 720p resolution, using MPEG-

2 compression. 
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Algorithms 
 A Sequence of finite steps to solve a problem. 

 Step-by-step process to solve a problem. 

 The algorithm is part of the blueprint or plan for the 
computer program, an algorithm is: 

      “An effective procedure for solving a class of problems 
in a finite number of steps.” 
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Algorithms Example 
Write an algorithms to print 1,2….N numbers where 
N>1,N is an integer. 

1. Step 1: Read N 

2. Step 2: Let I=0 

3. Step 3: I=I+1 

4. Step 4: Display I 

5. Step 5: Check if I<N go to step 3 

6. Step 6: Stop 
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Algorithms Exercise 
 Write an Algorithms to calculate sum of following:- 

 1+2+3+….N 

 12+22+32+….N2 

 2+4+6+…2N 

 Write an algorithms to check whether three sides can 
be form a triangle. 

 Write and algorithm to check roots of quadratic 
equation are real. 

 

5 BPM205 Agri Informatics R.S.Rajput, G.B.Pant University of Agri & Tech 



Flow Chart 
 The flowchart is a means of visually presenting the 

flow of control through an information processing 

systems, the operations performed within the system 

and the sequence in which they are performed.  

 It is a graphic representation of how a process works, 

showing, at a minimum, the sequence of steps.  

 Flowcharts are generally drawn in the early stages of 

formulating computer solutions.  
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Some symbols of flow charts 
 Terminal 

 Input/output 

 Process 

 Decision 

 Connector 

 Flow Lines 
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Flow chart Example 
 

Start 

Read N 

I=0 

I=I+1 

I<N 

Stop 

Display I 
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Flowchart to find the largest of three 
numbers A,B, and C:  

N
O 
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Flow Chart Exercise 
 Write an Algorithms to calculate sum of following:- 

 1+2+3+….N 

 12+22+32+….N2 

 2+4+6+…2N 

 Write an algorithms to check whether three sides can 
be form a triangle. 

 Write and algorithm to check roots of quadratic 
equation are real. 
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Introduction to Computer 
• Definition: 

• It is an electronic Device that is used for information Processing. 

• Computer.. Latin word.. compute 

• Calculation Machine 

 

• A Computer System includes a computer, peripheral devices, software, 
data, procedure and users 

 

• Computer accepts input, processes data, stores data, and produces output  

 

• Input refers to whatever is sent to a Computer system 

• Data refers to the symbols that represent facts, objects, and ideas 

• Processing is the way that a computer manipulates data 

• A computer processes data in a device called the central processing unit 
(CPU) 
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Introduction to Computer Cont.. 
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Inside the Computer 
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Introduction to Computer Cont.. 
 Advantages 

• High Processing Speed 

• Large Memory  

• Accuracy 

• Reliability 

• Versatility 

• Diligence 
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Introduction to Computer Cont.. 
 Limitations 

 Not a Intelligent: Instruction required 

 Being machine, it is out of order 

 Not for ordinary men 

 Power (Electricity required) 

 Working setup required 
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Generation of Computers 
• First Generation (1946-59) 

• Second Generation(1957-64) 

• Third Generation(1965-70) 

• Fourth Generation(1970-90) 

• Fifth Generation(1990 till date) 

 

 Generation 0: Mechanical Calculators 

 Generation 1: Vacuum Tube Computers 

 Generation 2: Transistor Computers  

 Generation 3: Integrated Circuits 

 Generation 4: VLSI 

 Generation 5: ULSI 
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 Generation 1 : ENIAC  

The ENIAC (Electronic Numerical Integrator and Computer) was unveiled in 1946: 
the first all-electronic, general-purpose digital computer 
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 Generation 2: IBM7094 
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 Generation 3: Integrated Circuits 

 
 

Seymour Cray created the Cray Research 
Corporation 
Cray-1: $8.8 million, 160 million instructions 
per seconds and 8 Mbytes of memory 
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 Generation 4: VLSI Improvements to IC technology made it possible to 

integrate more and more transistors in a single chip 

SSI (Small Scale Integration): 10-100  

MSI (Medium Scale Integration): 100-1,000 

LSI (Large Scale Integration): 1,000-10,000 

VLSI (Very Large Scale Integration): >10,000 

Microprocessors 
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Generation 5? 

The term “Generation 5” is used  
 Voice recognition 

 Artificial intelligence 

 Quantum computing 

 Bio computing  

 Nano technology 

 Learning 

 Natural languages 
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Types of Computers 
 Computers can be classified based upon their mode of use 

as 

 1) Computer for simple use 

 2) Computers for Organizational Use 

 

 Simple computers are also called Micro Computers and 
include Personal Computers, Laptops, PDA (Personal 
Digital Assistant), Workstations etc. 

 Some computers will have high configuration. They are 
preferred for organizational use. Examples are servers, 
Mainframes, mini computers and Super computers. 
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Block Diagram of Computer 
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Block Diagram of Computer Cont.. 
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Block Diagram of Computer Cont.. 
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Primary Components of a Computer 

• Input devices. 

• Central Processing Unit (containing the control unit 

and the arithmetic/logic unit). 

• Memory. 

• Output devices. 

• Storage devices. 
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Input Units 
 Input refers to whatever is sent to a Computer system 

 

 Keyboard 

 Mouse 

 Joystick 

 Bar Code Reader 

 QR Code Reader 

 Scanner 

 Touch Screen 

 Biometric Recognitions 

 Computer Enabled Sensors 

 OCR 

 OMR 

 MICR 

 Digital Camera/ Web Camera 

 Mic 
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Output Units 
• Computer output is the result produced by the computer 

• An output device displays, prints or transmits the results 

of processing 

• Monitor 

• Printer 

• Projector 

• Speaker 

• Plotter 

• Computer Controlled devices ( like Robotic arm) 
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Output Units Cont.. 
• Output devices make the information resulting from 

the processing available for use. The two output 

devices more commonly used are the printer and the 

computer screen.  

 

• The printer produces a hard copy of your output, and 

the computer screen produces a soft copy of your 

output. 
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Output Units Cont.. 
 Pixel: Small picture element 

 Resolution: Number of horizontal Pixels X number of 
vertical pixels in the screen/ screen image 

 DPI: Dot per inches ( 1 square inches) Quality 
parameter of printer 

 PPM: Page per minute by a printer 
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Memory  
• Memory is an area of a computer that holds data that is 

waiting to be processed, stored, or output 

• Storage is the area where data can be left on a permanent 

basis 

• RAM, ROM 

• Hard Disk, Floppy, CD ROM, Pen drive, Memory Stick, Magnetic Tap 
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Memory cont.. 
 Memory also called Random Access Memory or 

RAM (temporary memory) is the main memory 

of the computer. It consists of electronic 

components that store data including numbers, 

letters of the alphabet, graphics and sound. Any 

information stored in RAM is lost when the 

computer is turned off.  

 Read Only Memory or ROM is memory that is 

etched on a chip that has start-up directions for 

your computer. 
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Memory cont.. 
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Memory cont.. 
 Memory Units 

 1 Bit  : 0 or 1 

 1 Byte : 8 bits 

 1 Kilobyte (KB): 1024 Bytes 

 1 Megabyte(MB): 1024 KB 

 1 Gigabyte (GB): 1024 MB 

 1 Terabyte (TB): 1024 GB 

 1 Petabyte (PB): 1024 TB 
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Processing Unit 
 The central processing unit (CPU) contains electronic 

circuits that cause processing to occur. The CPU 

interprets instructions to the computer, performs the 

logical and arithmetic processing operations, and 

causes the input and output operations to occur. It is 

considered the “brain” of the computer. 
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Processing Unit cont.. 
 CPU 

 Control Unit : Responsible for controlling the transfer of 
data and instruction among the units of computer. 

 ALU (Arithmetic and Logic Unit) 

 Arithmetic Section : perform arithmetic operations 

 Logic Section: perform logical operations 
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Hardware 
 The hardware are the parts of computer itself 

including the central processing unit (CPU), 
keyboards, monitors, other peripheral components or 
devices include mouse, printers, modems, scanners, 
digital cameras and cards (sound, video), power supply 
unit etc., 

 Hardware can be thought of as the actual physical 
components that go into the computer. 
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Software 
 "Software" refers to the programs and systems that 

operate within the hardware. 

 Software is set of programs, which perform a well-
defined function.  

 A program is a sequence of instructions written to 
solve a particular problem. 
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Software cont.. 
 There are two types of Software 

 System Software 

 Application Software 

 System software designed to operate, control, and 
capable to control computer hardware. 

 Application program are designed to fulfill a particular 
need or purpose. 
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System Software 
 System software designed to operate, control, and 

capable to control computer hardware. 

 Operating System : Windows, Linux, Mac 

 Software Building Software : Compiler, Interpreters, IDE 

 Device Drivers : Driver for Mouse, CD ROM, Printer etc., 
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Application Software 
 Application program are designed to fulfill a particular need or purpose. 

 Word Processor: MS Word, Notepad 

 Spreadsheet: MS Excel, Lotus 123 

 Presentation: MS Power Point, Macromedia Flash 

 Database Management System : Oracle MS Sql Server, My Sql, MS Access 

 Accounting: Busy, Tally 

 Web Browser 
 Computer Protection Software 
 Computer Games 
 Statistical Analysis Software  
 Simulation software 
 Expert System 
 Decision Making software 
 Inventory Software 
 Financial Management software 
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Software cont.. 
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Operating System 
 Operating System or OS -- is system software, consisting 

of programs and data, that runs on computers, manages 

computer hardware resources, and provides common 

services for execution of various application software.  

 

 The operating system is the most important type of 

system software in a computer system. Without an 

operating system, a user cannot run an application 

program on their computer, unless the application 

program is self booting 
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Operating System cont.. 
1. Multi-user - A multi-user operating system 

allows for multiple users to use the same 
computer at the same time and different times.  

2. Multiprocessing - An operating system capable 
of supporting and utilizing more than one 
computer processor. 

3. Multitasking - An operating system that is 
capable of allowing multiple software processes 
to run at the same time. 
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Operating System cont.. 
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Operating System cont.. 

• Common Brands.  Windows or Mac 

• Others:  UNIX / Linux, Google Chrome OS, Novel 
• Before Windows, Microsoft used DOS.  DOS was a non- GUI 

OS (Graphical User Interface) 

• Window versions:  Windows 98,  Windows ME,  Windows 
NT,  Windows 2000,  Windows XP,  Windows Vista, Windows 
7, Windows 10 

 Mac versions: Apple DOS 3.1, Apple System 1-7, Mac OS 8, 
Mac OS 9, Mac OS 10, Mac OS X 

 Unix/Linux has many variations or brands that have evolved 
since then 

 Brands: BSD, FreeBSD, SCO/Caldera, Red Hat, Solaris, Linux 
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Computer Program 
 A computer program is a collection of instructions that 

performs a specific task when executed by a computer. 

 The program in its human-readable form of source code, 
a compiler can derive machine code. 

 A computer program is usually written by a computer 
programmer in programming language. 

 A collection of computer programs, libraries, and 
related data are referred to as software. 
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Computer Program cont.. 
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Programming Language 
 A programming language is a vocabulary and set of grammatical rules 

for instructing a computer or computing device to perform specific 
tasks.  

 

 There are three main kinds of programming language: 
 Machine language 

 Assembly language 

 High-level language 
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Programming Language cont.. 

 Machine language is - it's the language of machines, 
consisting of bits (1s and 0s)  

 Assembly language is a little easier than machine 
language, but not much! It uses more convenient numbers, 
symbols, and abbreviations to describe the huge strings of 
1s and 0s, to make it both easier and more memorable to 
type in instructions. 

 High-level language is English like statements and 
symbols. Some examples of high-level languages, such 
as BASIC, C, C++, COBOL, Java, FORTRAN, and Pascal. 
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Program Development Cycle 
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FORTRAN 
 Fortran (derived from Formula Translation) is a general-

purpose, imperative programming language that is especially 
suited to numeric computation and scientific computing. 

 Originally developed by IBM in the 1950s for scientific and 
engineering applications, 

  FORTRAN came to dominate this area of programming early on 
and has been in continuous use for over half a century in 
computationally intensive areas such as numerical weather 
prediction, finite element analysis, computational fluid 
dynamics, computational physics etc., 

 It is a popular language for high-performance computing and is 
used for programs that benchmark and rank the world's fastest 
supercomputers. 
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C 
 The C language is a structure oriented programming 

language developed by Dennis Ritchie. 

 The C language is belonging to middle level programming 
language. 

 Operating system programs such as Windows, Unix, Linux 
are written in C language. 

 C89/C90 and C99 are two standardized editions of C 
language. 

 C has been written in assembly language. 
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C++ 
 C++ is a general-purpose object-oriented programming 

(OOP) language, developed by Bjarne Stroustrup, and is an 
extension of the C language.  

 It is therefore possible to code C++ in a "C style" or "object-
oriented style." In certain scenarios, it can be coded in 
either way and is thus an effective example of a hybrid 
language. 

 C++ is considered to be an intermediate-level language, as 
it encapsulates both high- and low-level language features.  

 Initially, the language was called "C with classes" as it had 
all the properties of the C language with an additional 
concept of "classes.“ 

 However, it was renamed C++ in 1983. 
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JAVA 
 Java is a general-purpose computer-programming language that 

is concurrent, class-based, object-oriented, and specifically designed to 
have as few implementation dependencies as possible.  

 It is intended to let application developers "write once, run anywhere" 
(WORA),meaning that compiled Java code can run on all platforms 
that support Java without the need for recompilation.  

 Java applications are typically compiled to byte code that can run on 
any Java virtual machine (JVM) regardless of computer architecture.  

 As of 2016, Java is one of the most popular programming languages in 
use, particularly for client-server web applications, with a reported 9 
million developers.  

 Java was originally developed by James Gosling at Sun Microsystems 
(which has since been acquired by Oracle Corporation)  
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Decision Support System 
 A decision support system (DSS) is an information 

system that supports business or 
organizational decision-making activities.  

 DSSs serve the management, operations and planning 
levels of an organization (usually mid and higher 
management) and help people make decisions about 
problems that may be rapidly changing and not easily 
specified in advance 
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Decision Support System cont.. 
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Expert System 

 In artificial intelligence, an expert system is a computer system 
that emulates the decision-making ability of a human 
expert. Expert systems are designed to solve complex problems 
by reasoning through bodies of knowledge, represented mainly 
as if–then rules rather than through conventional procedural code.  

 The first expert systems were created in the 1970s and then 
proliferated in the 1980s. Expert systems were among the first truly 
successful forms of artificial intelligence (AI) software. 

 An expert system is divided into two subsystems: the inference 
engine and the knowledge base. 

 The knowledge base represents facts and rules.  
 The inference engine applies the rules to the known facts to deduce 

new facts. Inference engines can also include explanation and 
debugging abilities. 
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Expert System cont.. 
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Expert System cont.. 
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Expert System cont.. 
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Simulation 
 Computer simulations reproduce the behavior of a system using 

a mathematical model.  

 Computer simulations have become a useful tool for the mathematical 
modeling of many natural systems in physics (computational 
physics), astrophysics, climatology, chemistry and biology, human 
systems in economics, psychology, social science, and engineering. 
Simulation of a system is represented as the running of the system's 
model.  

 It can be used to explore and gain new insights into 
new technology and to estimate the performance of systems too 
complex for analytical solutions. 
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Lecture 6 Computer Network 

 

Topics: Computer Network, Server, Nodes. Networking Components: Switch, Hub, Routers, Gateway, Modem & VSAT, 

Communication Media 

Computer Network 

A network is an interconnected collection of autonomous computers. Two computers defined as interconnected if they are capable to 

interchange information. The autonomous computer means that no computer on the network can start, stop or control another computer.  

Application of Computer Network 


 

Data/Information sharing: Data available in one computer in the network can be available all other computers in the network. 


 

Sharing resources:  Most of the expensive devices like printer and a large hard disk. 


 

Communication: one user can easily communicate with the other with in the network. 

Advantage of Computer Network 


 

Utilization of resources: a single resource is shared by the number of systems.  


 

Sharing of data 


 

Flexibility: user can access the resources and data from the any Node of computer network 


 

Economical: with help of sharing system, we can decrease the requirement of resources. 


 

Fast Communication: Video conferencing, E-mail, IRC etc. 

Limitation of Computer Network 

Reliability –Security Risk, Data Loss Risk, and Network Maintenance required time to time 

Components of a Network 

A network is made up of hardware as well as software components .A basic network is made up of the following hardware & 

software 


 

Hardware 


 

Server 


 

Workstations/Node 


 

Interface Cards 


 

Cabling system 


 

Shared resources and peripherals 


 

Software 


 

Device Drivers 


 

Network Operating System 

Server 

The server runs the network operating system and offers network services to workstations. These services include the file storage, user 

management, security, common network commands, system manager commands and much more. 

Workstation/Node 

When a computer is attached to a network, it becomes a node on the network. It is sometimes referred as workstation.  



Interface Card 

Each computer to be attached to the network requires network interface card. The interface card is the first contact between a machine and 

the network. Each network interface is associated with a unique address known as media access control (MAC) address. The MAC address 

helps in sending information to its destination. 

 

Fig-1: Network Interface Card 

Cabling System 

The network cabling system is the wire used to connect the server together with nodes.  

Shared Resources and Peripherals 

Shared resources include the storage devices attached to the server, optical disk drives, printers, plotters and other equipment that can be 

used by any one on the network.  

Software 

The software includes the driver for all peripherals and network operating system. 

Classification of Network 

Computer Networks are classified upon the geographical area covered by network. There are three primary categories 

Local Area Network (LAN) 

A LAN is a computer network that spans only a small geographical area such as an office or building. Generally distance of LAN 

is only few kilometers. 

Example: Computer Network of Computer laboratory, Network of Computerized branch of a Bank 

Metropolitan Area Network (MAN) 

A MAN is a network of computers spared over a metropolitan area such as city or town. Generally distance of MAN is 

approximately 10 kilometers. 

Example: Cable TV Network 

Wide Are Network  

A WAN is a system of interconnecting many computers or devices over a large geographical area such as cities, state, or even the 

whole earth. The largest WAN in existence is the internet. 

Example: Telephone Network, Internet 

Transmission Media 

Transmission media refers to the physical media through which communication signal are transmitted. The information or signal 

transmitted from one device to another is through electromagnetic signals. Transmission media can be divided into two broad 

categories 


 

Guided media 




 

Unguided media 

Guided media: Guided transmission media use a cabling system that guide the data signals along a specific path. The data 

signals are bound by the cabling system. There are three basic types of guided media; twisted pair cable, coaxial cable and optical 

fiber. 

Unguided media: Unguided media is data signal that flow through the air, they are not guided or bound to a fixed channel to 

follow. Unguided transmission divided into three broad groups: radio waves, Microwaves and infrared. 

Guided media 

Twisted Pair Cable: A twisted pair consists of two conductors; each with its own plastic insulation, twisted together (fig-2).The most 

common twisted –pair cable used in communication is referred to as unshielded twisted-pair (UTP). 

 

Fig-2: UTP Cable 

Coaxial Cable: Coaxial cable consists of a core of copper wire, enclosed in an insulating sheath, which is in turn covered in an outer 

conductor of metal foil, the outer conductor is also enclosed in an insulating sheath, and the whole cable is protected by a plastic cover 

(Fig-3). 

 

Fig-3 Coaxial Cable 

Optical Fiber: A fiber –optic cable is made of glass or plastic and transmits signals in the form of light .The light –guiding parts of an 

optical fiber are called the core and the cladding. The core is usually very pure glass with high index of refraction .when the core glass is 

surrounded by a cladding layer of glass or plastic with low index of refraction.(Fig-4) 



 

Fig -4 Optical Fiber 

 

MODEM: 

 It is a device that converts the digital signals generated by computer to the modulated analog signals required for transmission 

onwards and transforms incoming analog signals to their digital equivalent. Modems are frequently being used to exchange programs and 

data with other computers or on-line information services.   

Hub: 

 Hubs are commonly used to connect the segments i.e. nodes of a LAN. A hub contains multiple ports. When a packet of 

information arrives at one port, it is copied to the other ports so that all the nodes can see all packets.  

Switch: 

 It is a device like hub and it filters and forwards packets between LAN nodes. 

 

Fig -5 Switch 

Router: 

 The information is transferred in the form of packets in the networks such as Internet. Therefore, such networks are called 

packet-switching networks. A router is a device that examines each data packet it receives, and then decides which way to send it to onward 

towards its destination.  



 

Gateway: 

 The gateway is used when data is translated between two data formats or networks. The information is transferred in the form of 

packets. When packets arrive at a gateway, all information is stripped off to retranslate the information. It then re-packs the information in 

required format for the destination.  

VSAT: 

 It stands for Very Small Aperture Terminal, VSAT is an earthbound station used in satellite communications of data, voice and 

video signals, excluding broadcast television. 
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Lecture 7 Internet Basic 

Introduction 

The word Internet is derived from two words: interconnection and networks. Also referred to as 

‘The NET’, Internet is a worldwide system of computer network, and that is, a network of 

networks which allows the participants (uses) to share information on those linked computers. 

Basic Internet Terms 

Web pages: A web page is an electronic document written in a computer language called HTML 

(Hypertext Markup Language).These web pages are linked together through a system of 

connections(called hypertext links, hyperlinks or links),which enable the use to jump from one 

web page to another by clicking on a link. 

Web site: web site is a set of related (linked through hypertext link) web pages .Normally a web 

site contains a home page along with other additional web pages. Web site is accessed by its own 

address (known as URL or Uniform Resource Locator). 

Home page: A home page is the starting point or a doorway to the web site. The home page 

usually provides an overview of what could be found at the web site. Home page is also known 

as the index or index page. 

Browser: A browser (short for web browser) is a computer program that accesses web pages and 

displays them on the computer screen. It is the basic software that is need to find, retrive, views, 

and send information over the Internet. The most popular browsers are Microsoft Internet 

Explorer and Netscape Navigator. 

Uniform resource locator: Each web page has a unique address, called a Uniform Resource 

Locator (URL) that identifies its location on the Internet. Web browser utilizes the URL to 

retrieve a file from the computer on which it resides. 

Usually, the format of URL consists of four parts: protocol, server (or domain), path, and 

filename. Example http://www.xyz.com/tutors/start/main.htm the structure of this URL is: 

 Protocol: http 

 Host computer name: www 

 Domain: xyz                                  Server Name 

 Domain type: com 

 Path: tutor/start 

http://www.xyz.com/tutors/start/main.htm


 File name: main.htm 

Internet service provider (ISP): An Internet Service Provider (ISP) is an organization that 

provides the Internet connection; the ISP provides the users required software, username, 

password, and access phone numbers(s) or internet link (cable, wireless).In India some of the 

famous ISPs are VSNL, Tata Online, Mantra and Satyam. 

Getting connected to internet: The basic requirements for getting online are: 

 A TCP/IP enabled computer with a web browser 

 An Account with ISP 

 Internet connection (Telephone line, VSAT, Microwave link, Leased line etc.) 

 Modem 

Types of Internet Connection 

 Dial up connection 

 Integrated Services Digital Network (ISDN) 

 Cable Modem 

 Leased Line 

 Digital Subscriber Line (DSL) 

 Satellite Communication 

 

Internet Applications 

World Wide Web (WWW): The World Wide Web is one of the most popular services available 

on Internet. It presents text, images, animation, video, sound, and other multimedia in a single 

interface. The Web is a collection of documents or web sites, that users can access using the 

internet and a web browser. 

Electronic Mail (E-Mail): Electronic mail or E-mail is a fast, easy, and inexpensive way to 

communication with other internet users around the world. Each user of E-mail has a mailbox 

address to which messages are sent and the mailbox cab be accessed from anywhere and 

anytime. 

File Transfer Protocol (FTP): FTP is a system of rules and software program that enables a user 

to log on to another computer and transfer information between it and his/her computer. FTP 

allows the user to get access to the files stored in the directory of remote computer that is 



connected to the Internet. Using FTP, one can upload and download files from the remote 

computer. 

Telnet: The word ‘telnet’ is derived from telecommunication and network and is a protocol that 

allows a user to log on to a remote computer. Telnet is also known as remote login, which means 

connecting one machine to another in such a way that person may interact with another machine 

as if it is being used locally. 

Internet Relay Chat (IRC): IRC is a service on the internet that allows people to communicate in 

real time and carry on conversation via the computer with one or more people. It provides the 

user with the facility to engage in simultaneous online conversation with other users from 

anywhere in the world. 

Chatting and Instant Messaging: Chat programs allow users on the Internet to communicate 

with each other by typing in real time, where users can log into chat rooms to exchange 

comments and information about the topics addressed on the site. The most popular chatting 

software applications are Yahoo messenger, Rediff Bol and MSN messenger. 

Internet Telephony: It consists of hardware and software that enable people to use the internet as 

a transmission medium for telephone calls. There are many internet telephony applications 

available, such as Cool Talk and Net Meting. 

Search Engines: To conduct a search on the Internet, a special search tool required it is known 

as search engine. A search engine is a searchable database of internet files .it allows the user to 

enter keywords relating to a particular topic and retrieve information about internet sites 

containing those keywords. Some of the well known search engines are 

www.google.com,www.altavista.com,www.lycos.com and www.hotbot.com. 

 

http://www.google.com,www.altavista.com,www.lycos.com/
http://www.hotbot.com/
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Electronic Mail 

Electronic mail or E-mail is a fast, easy, and inexpensive way to communication with other 

internet users around the world. Each user of E-mail has a mailbox address to which messages 

are sent and the mailbox cab be accessed from anywhere and anytime. 

E-Mail Address Structure: there are two parts of an E-Mail address: the login identity and the 

identity of the E-mail server. These are separated by the ampersand symbol @ (pronounced as at 

the rate). 

For example .a typical E-mail address for someone who uses Yahoo would look like: 

username@yahoo.com 

 

 

Login            Mail Server 

 

Sending and receiving E-Mail:  

 To receive/sending E-Mail, the user must have an account on a mail server. 

 To send (or receive) mails, firstly, the user has to log on to the particular web site with 

which he/she has an E-Mail account. 

 After login, the inbox web page will be displayed. Inbox is web page which have 

displayed list of received e-mails. In the inbox all received e-mail shape of hyperlink. 

 To send a mail, site has a compose web page. 

 The key elements of the compose windows are listed below: 

o To: it is denoted to whom the mail is to be sent. The user has to write the 

recipient’s E-mail address. 

o CC: Carbon copy is used to specify the address of all the recipients who will also 

receive copies of the same mail 

o BCC: Blind carbon copy is used to send message to several address without 

showing everyone all the address. 

o Subject: It is denoted the subject of the message as specified by the sender 

mailto:username@yahoo.com


o Attachment: This link is used to send files, created with other programs such as 

Microsoft word or Zip file, along with (or attached to) the E-mail. 

 

Computer Security (Malicious Code) 

Malicious code refers to Viruses, Worms, Trojan horses, Spy ware, Logic bombs, and other 

uninvited software. Some effects of malicious codes are listed below:- 

 Corrupts files and increase the file size 

 Interfere with display on VDU 

 Destroys the Data 

 Destroy FAT (File allocation table) 

 Marks good sector bad 

 Renamed all file with a single name 

 Slow performance of CPU(slow starting/slow running ) 

 Manipulating the directory contents 

 

Virus: A virus can be defined as a program inserted into another program. It gets activated by 

the host program. A virus infects data or program every time the user runs the infected program. 

 Virus is computer code that inserts itself into another program’s code. It does not exist on its 

own, it becomes part of another executable files. It replicates its code into other executable files. 

Worm: A self-replicating program that is self–contained and does not required a host program. 

A worm is a destructive computer program and propagating itself from machine to machine. 

Trojan horse: It is a kind of malicious code that hides its true intention. Which you are 

persuaded into installing on your machine, it propagates itself in this fashion.  

Spyware: A Spyware are small application installed on your machine, with or without your 

knowledge or consent that track your activities on the internet and report back to their originator. 

Spyware can slow your machine. 

Prevention 

There are certain programs which helps the user to detect for malicious code. Such programs are 

called Anti-virus programs. These programs first detect for the virus and if a malicious code is 

found it try to clean the malicious code and correct the host program. It can also be scheduled to 

be loaded automatically after the specified time to detect for the malicious code. 



Some examples of Anit-virus program are Norton’s Antivirus, Quick Heal, and MacAfee etc. 
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Algorithm  

 A Sequence of finite steps to solve a problem. 

 Step-by-step process to solve a problem. 

 The algorithm is part of the blueprint or plan for the computer program, an algorithm is: 

      “An effective procedure for solving a class of problems in a finite number of steps.” 

 

Example: Write an algorithms to print 1,2….N numbers where N>1,N is an integer. 

1. Step 1: Read N 

2. Step 2: Let I=0 

3. Step 3: I=I+1 

4. Step 4: Display I 

5. Step 5: Check if I<N go to step 3 

6. Step 6: Stop 

These are the characteristics of a good and correct algorithm: 

 Has a set of inputs 

 Steps are uniquely defined 

 Has finite number of steps 

 Produces desired output 

 

Flowchart 

 The flowchart is a means of visually presenting the flow of control through an information 

processing systems, the operations performed within the system and the sequence in which they are 

performed.  

 It is a graphic representation of how a process works, showing, at a minimum, the sequence of steps.  

 Flowcharts are generally drawn in the early stages of formulating computer solutions.  

 

some symbols of Flowchart 

 



 

 

  



Here is a flowchart to calculate the average of two numbers. 
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Hardware 

The hardware are the parts of computer itself including the central processing unit (CPU), keyboards, 

monitors, other peripheral components or devices include mouse, printers, modems, scanners, digital 

cameras and cards (sound, video), power supply unit etc., 

Hardware can be thought of as the actual physical components that go into the computer. 

 

 

 

Software 

"Software" refers to the programs and systems that operate within the hardware. Software is set of 

programs, which perform a well-defined function.  

A program is a sequence of instructions written to solve a particular problem. 

 

There are two types of Software 

1. System Software 

2. Application Software 

 

System Software 



System software designed to operate, control, and capable to control computer hardware. Application 

program are designed to fulfill a particular need or purpose. System software further divided into 

following categories: 

 Operating System : Windows, Linux, Mac  

 Software Building Software : Compiler, Interpreters, IDE  

 Device Drivers : Driver for Mouse, CD ROM, Printer etc.,  

 

Application Software 

Application software are designed to fulfill a particular need or purpose. Some examples of application 

software: 

 Word Processor: MS Word, Notepad  

 Spreadsheet: MS Excel, Lotus 123  

 Presentation: MS Power Point, Macromedia Flash  

 Database Management System : Oracle MS Sql Server, My Sql, MS Access  

 Accounting: Busy, Tally  

 Web Browser 

 Computer Protection Software 

 Computer Games 

 Statistical Analysis Software  

 Simulation software 

 Expert System 

 Decision Making software 

 Inventory Software 

 Financial Management software  
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