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Improving agriculture yield by plant leaves disease 
detection in early stage using Bio Inspired Fuzzy tuned 

Machine Learning technique 
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Phone no: +91-9814914286 

E-mail: mehta_icl@rediffmail.com 

ABSTRACT 
Agriculture is considered as the backbone of Indian economy. Due to several 

changes in climatic conditions and industrial technologies, several modern 
approaches have emerged and are followed for increasing the production of 
agricultural commodities. Much research have been conducted in this field in the 
past so as to identify suitable innovations that are effective and accurate. Precision 
Agriculture (PA) is one of the techniques which aims at improving the farm 
production by using techniques such as pest identification and control, weed 
detection, plant disease detection etc. These techniques enable easy detection of 
the issues and support quicker action against the abnormalities. The common 

abnormalities include development of anomalous leaf, distortion of shape  and 
color, presence of harmed units and hindered development. Infections  can  be 
found in various parts of the plants such as leaf, stem etc. and are to be dealt using 
appropriate techniques. Due to the rapid advancements in machine learning (ML) 
and  deep learning  (DL) techniques in the recent  times,  ML / DL  based solutions 
are mostly sought for many real world problems and are applied in various fields. 
These advancements have contributed a lot towards development of efficient 
models to support yield of agricultural crops and the same are being experimented 
in the research of plant disease detection as well. There are many machine learning 
algorithms such as Random Forest, Support Vector Machines  etc.  and  we  can 
apply deep learning strategies such as Inception-V3, VGG-16, VGG-19 and  can 
detect the plant disease.    Using such deep learning techniques, when a new image 
is given, the system predicts the disease type with which the plant is currently 
affected and renders support to initiate suitable action before the disease 
progresses to the other part of the plant and cause severe damage. The major 

13 

First page of paper “Improving agriculture yield by plant 
leaves disease detection in early stage using Bio 

Inspired Fuzzy tuned Machine Learning technique 
” 

mailto:mehta_icl@rediffmail.com


 

 

 

 

 

 
 

Digitalization of India: Growth of Indian Economy 
& Challenges 

Mr. Sukhwinder Singh 
Assistant Professor 

P.G. Department of Computer Science & IT 
S.L. Bawa D.A.V. College, Batala 

E-mail: sukhi_chhina@yahoo.co.uk 

ABSTRACT 
The process Digitalization started with the advent of computers or digital 

technology in the 1950s. Since then, continuous advancement of digital technologies 

to change business models, and provide new revenue and job opportunities.  

Digitalization refers to the transformation of manual business to a digital business 

which ultimately helps in the growth of Indian economy. This rapid growth also 

helps young generation to start new startups by creative ideas. This paper 

concentrates on various digital services provided throughout the country, how 

digitalization helps in the growth of Indian economy and how digital technology 

provides various technological job opportunities to the young generation that in 

turns bringing success in Indian economy. 
Keywords: Digitalization, Indian Economy. 

Introduction: 
The process Digitalization started with the advent of computers or digital 

technology in the 1950s. In India it was in the beginning of 1990s and 2000s with 

limited efforts of e-governance programmes. As a result it had little impact on the 

citizens of India especially youth. In 2014, according to United Nation, rank of 

India was 118th globally out of 182 countries in the use of digital services. Since 

then, continuous advancement of digital technologies to change business models, 

and provide new revenue and job opportunities. 

Digitalization has played vital role in bringing success in Indian economy by 

producing jobs to youth of country. This helps the young generation to start new 

startups by creative ideas. Indian government encouraging citizen of country to go 

cashless by using digital services to decrease cash transactions. The efforts of 

Digitalization are not same as previous year’s efforts because government has 
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Statistical Analysis of Punjab’s Economy: Special 
Reference to Agriculture Sector 

1Mr. Amandeep Singh & 2Ms. Sumanpreet Kaur 
Assistant Professor, 1Deptt. of History, 

2Deptt. of Mathematics, 

S.L. Bawa DAV College, Batala 

ABSTRACT 
Punjab is considered to be the bread basket of India. While Punjab’s share in 

total geographical area of India is 1.53%, but its share in the central pool of rice and 

wheat was 25.53% and 35.45 % respectively in 2018-19. Agriculture sector plays a 
crucial role in ensuring food security and nutrition, while also eradicating 

poverty, uplifting the rural economy and providing employment to a large section 
of the society. In Punjab, the agriculture sector is the backbone of the economy. 

Between 2011-12 and 2018-19, on average, the agriculture and allied sector, 
contributed almost 30% of the GSVA. The main aim of this paper is to   analysis of 

the Punjab’s economy especially the agriculture sector during this decade (2010- 
20). During the recent years, Service sector in Punjab emerging as the largest one, 

due to the very less minimum selling prices (MSP) in the agriculture beside high 
investments. But yet Agriculture sector in Punjab maintained its position as most 

profitable sector in the state. Comparing to the national level, Punjab’s agricultural 
sector has about 27% share in employment and contributed to 28.7% (2018-19), 

while the India has 44.86% people working in agriculture and contributed only 
15.87 (2018-19) in GSVA. 

Keywords: Agriculture; Economy; Income; GSVA (Gross State Value Added). 

Introduction: 
Although the State economy is under structural transformation from agriculture 

to non-agriculture sector and yet it is an important sector of Punjab’s economy, 

which provides employment to 36% workers (Census 2011). In 2016-17 agriculture 

and allied activities contributed 26.15% to the GSVA at constant prices. Total 
cultivable area of the State is 4.2 million hectares, which constitutes only 3% of the 

net area sown in the country. This small area produces 19% of wheat, 10% of rice, 
10% of milk, 20% of honey, 48% of mushroom & 5% of cotton in the country. Punjab 

ranks 7th as gross producer of wheat in the world, it generates third marketable 
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Impact of different land use on bulk density and other 
physical properties of soil 

Gurwant Singh1 and Roopkiranpreet Kaur 
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Department of Physics, S.L. Bawa DAV College, 
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ABSTRACT 

An understanding of the effects of land-use and land-use changes on soil 

properties is a pre-requisite for ensuring the sustainability of the environment and 

for better soil quality management. A study was conducted in Fruit Research 
Farm, Punjab Agricultural University, Ludhiana to evaluate the influence of land- 

use on soil organic carbon and physical characteristics. Four adjacent land uses 
namely: Bare, Paddy-wheat, Grassland and Pear were selected to evaluate their 

effects on different soil properties viz. Soil organic carbon (SOC), bulk density 
(Db), aggregate stability (MWD), infiltration, saturated hydraulic conductivity 
(Ksat), and soil moisture retention parameter (S). The SOC content in the surface 
layer was maximum in pear soils and minimum in bare soils but in sub-surface 
layer, it was maximum in grassland and minimum in paddy-wheat soils. The wet 

stability of aggregates (MWD) was maximum in grassland soils for both surface 
(0.51 mm) and sub-surface (0.45 mm) soils. In the surface soils, pear and grassland 

soils have similar and minimum bulk density whereas the paddy-wheat soils 
have maximum bulk density. In the sub-surface layer, grassland soils have 

minimum bulk density whereas it was maximum for paddy-wheat soils. Grassland 
soils had higher infiltration rate and Ksat over the other land uses. In the surface 
soils, the soil moisture retention parameter (S) was maximum for the pear soils 
(20.8 %) but for subsurface soils, it was maximum for grassland soils (18.9%). The 

maximum value of positive correlation was obtained between infiltration rate (IR) 
versus MWD (R2=0.97) and IR versus Ks (R2=0.97) whereas the maximum value of 
negative correlation was obtained between Ks versus Db. Of the evaluated land 
uses, pear and grassland soils were more sustainable over the other land uses. 

Keywords: Aggregate stability; Bulk density; Infiltration; Saturated hydraulic 

conductivity; Soil characteristics; Sustainability. 
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Economic Outcomes of Direct Seeding of Rice; A Study 

Roopkiranpreet Kaur 
S.L Bawa DAV College, Batala, 

Gurdaspur, Punjab, 153505 

ABSTRACT 
The direct-seeded rice (DSR) establishment method has replaced the puddled 

transplanted rice (PTR) establishment method in a number of rice-growing areas 

in Asia and South Asia over the past ten years. The DSR establishment method can 
prevent soil erosion, delay the loss of organic matter, and slow the deterioration 

of the soil’s physical qualities, in contrast to the PTR establishment approach.  
While taking into account the soil and climatic characteristics of the field, the 

availability of suitable land preparation equipment, and irrigation facilities, the 
DSR technique can also increase land productivity and labour efficiency. It has 

been found that smallholder households’ household income can increase when 
the DSR approach is used. Farmers with limited resources could benefit 

economically from policy incentives that promote adoption of the DSR approach. 

INTRODUCTION 
One of the most significant food crops in terms of area, productivity, and 

consumer choice is rice, which is a staple diet for more than half of the world’s  

population [1,2] 1 The Asia-Pacific area, which includes India, produces and 
consumes and over 90% of the world’s rice. India is the world’s second-largest 

producer and exporter of rice, and in 2013–14, it was the country that exported the 
most rice, ahead of Thailand, Vietnam, and the United States. India’s food security 

depends on rice, a crucial staple crop and major source of calories [3]. However, 
the total area used for rice production is decreasing as a result of urbanisation,  

industrialization, and crop diversificationAgriculture in South Asia and India is 

growing more expensive due to declining yields, rising energy costs, and rising 
fertiliser and input expenses. This would have a negative effect on smallholders’ 

income and present a higher risk to their ability to get enough food. A paradigm 
shift in farming methods is necessary to ensure food security for an expanding 

population in India and most South Asian nations while maintaining agricultural 
systems in the face of resource depletion, rising input costs, and climatic 

variability. To achieve this, traditional agriculture’s unsustainable practises (such 
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Abstract- We examine the propagation of terahertz 

multimode in a metal dielectric metal (MDM) waveguide. 

In this structure, terahertz radiation propagates through 

the vacuum region sandwiched by two thin metal plates. 

At terahertz frequencies metallic plates acts as a perfect 

electric conductor. Different modes like transverse electric 

(TE) and transverse magnetic (TM) and multiple modes 

propagate which depends upon the plate separation and 

polarisation of incident wave. The TE mode propagation is 

studied analytically and numerically. Another structure 

where metallic plates are replaced by semiconductor 

plates, Surface Plasmon Polariton (SPP) modes are 

observed propagating through the waveguide. The 

proposed study is important in developing terahertz 

devices, such as sensors and modulator 

 

I. INTRODUCTION 
 

With invention of terahertz sources and receivers which 

receives sub-picosecond pulses, the propagation 

characteristics of these waves have attracted much interest 

[1]. THz propagation in guided and confined manner is 

required in its various applications. Waveguide technologies 

for both microwave and infrared spectral regions have been 

explored for THz guiding system. Various guiding systems 

such as coplanar waveguide, non-planer waveguides 

including metallic and dielectric waveguides have been 

studied for THz wave propagation. Various applications of 

THz radiations including spectroscopy [2], sensing [3] and 

signal processing [4] are based on these wave guiding 

techniques. Although the above mentioned waveguides are 

widely used but a complete solution to THz guided wave 

propagation is still lacking which can offer low loss, good 

confinement and low dispersion. 

Parallel plate waveguide (PPWG) which is considered best 

of its kind have been employed for various applications of 

THz radiations [5]. Both TE and TM mode propagation is 

supported by these waveguides. Lowest order TM mode is 

usually preferred for PPWG because of its zero frequency 

cut off which leads to low group velocity dispersion and low 

loss but the confinement of this mode is an issue of concern. 

Another possible solution is the TE mode propagation. 

Various studies done for mid-infrared region in 1970’s have 

signalled the possibility of realising TE1 mode propagation 

with low loss and good confinement [6, 7]. The TE mode in 

PPWG has been found to play an important role in THz 

technologies. It can be used as a dielectric medium whose 

refractive index can be varied between 0 and 1 [8]. TE1 

mode is the perfectly coupled mode from a linearly 

polarised free space Gaussian beam, whereas Astley et. 

al.[9] has studied PPWG resonant cavity by using mode 

matching technique and they have found that TE1 mode is 

required for better coupling to a cavity of this type. Karl et 

al [10] demonstrated PPWG as leaky wave antenna. In their 

work, they found that the lowest order TE mode is employed 

to realise the leak behaviour of PPWG. Kaur et. al. have 

studied TM mode propagation through parallel plate 

waveguide using FDTD simulations [11] 
 

These mentioned applications of TE mode have motivated 

us for this study. THz propagation by TE mode has not been 

explored far. In this paper we have done analytic calculation 

followed by numerical calculation to study the propagation 

of TE mode an MDM waveguide which is similar to PPWG. 

Also we have studied this structure by using semiconductor 

plates and have examined the excitation of SPP which 

propagates by TM mode. The paper is organized as follow: 

Theoretical model of the proposed structure is given in 

section II. In the next section III, we studied the spectra of 

transverse electric modes, obtained after Fourier 

transformation of time domain data collected at the end of 

waveguide. We have also shown electric field profile of 

different modes and in section IV semiconductor dielectric 

semiconductor (SDS) waveguide is studied and then 

followed by result and conclusion. 

II. ELECTRIC FIELD EQUATIONS IN 

DOUBLE LAYER METAL STRUCTURE 

Our proposed structure consisted of two metallic plates 

separated by air as dielectric with separation distance b 

 

 
Fig 1: Geometry of MDM waveguide 

 

Assuming the propagation direction along x-axis, electric 

field and magnetic field equations are written in the air filled 

region of structure as 

 

s(x, y, z, t) = s(y, z)ei(mt–Qx) (1) 
 

H(x, y, z, t)  = H(y, z)e–i(mt–Qx) (2) 

Following Maxwell’s equations, 

× s = −imμH (3) 
 

× H = imsE (4) 
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Abstract- We examine the propagation of terahertz 

multimode in a parallel metal plate structure. In this 

structure, terahertz radiation propagates through the 

vacuum region sandwiched by two thin metal plates. 

At terahertz frequencies it acts as a perfect electric 

conductor. Different modes like transverse electric 

(TE) and transverse magnetic (TM) and multiple 

modes propagate which depends upon the plate 

separation. The TEM mode propagates with low loss. 

The proposed study is important in developing 

terahertz devices, such as sensors and modulator. 
 

I. INTRODUCTION 

 
With the invention of terahertz (THz) radiations, 

the frequency gap between microwave (300 MHz 

to 300 GHz) and infrared region (10 THz to 
400THz) which is known as THz gap has been 

bridged. It has been left unexplored due to the 

absence of adequate coherent sources. Terahertz 

waves, also known as sub millimeter radiation, 

have drawn a significant attention in the scientific 

community from last two decades. Generation and 

detection of THz radiation ranging from 0.1 THz to 

10THz has evolved. Recently, THz wireless 

communication and remote sensing is an also one 

of the crucial step because it requires confinement 

and guiding of propagating wave. Over the time, 
THz radiations have become one of the frontier 

area of the research which is significant for a lot of 

valuable applications in the field of 

telecommunication [1], the quality check of 

products [2], material and chemical 

characterization [3], security screening [4] and 

imaging in medical field i.e. 3D imaging of the 

teeth [5] etc. 

Various waveguides including coaxial 

lines [6], parallel plate configuration [7], 

corrugated waveguide [8], dielectric slabs [9], 

cylindrical wire waveguide [10], plastic ribbon 

[11], single crystal sapphire fibre [12] and the 

parallel-plate waveguides [13] are used to study 

propagation properties of THz radiations. For low 

loss and low group velocity dispersion, double 
metal layer structure is one of the most demanded 

 

structure which works as a waveguide. In this 

waveguide, two plates made up of metals placed 

parallel to each other and separated by a dielectric 

medium or vacuum. Iwaszczuk et al. [14] have 

investigated the imaging of electric field of THz 

radiations propagating inside double metal layer 

structure through a non-invasive broadband 

method. Lee et al. [15] have investigated single and 

multimode propagation of terahertz radiation 

propagation in parallel plate waveguide (PPWG). 

The higher mode with higher group velocity 
dispersion propagates when one approaches to cut 

off frequency. Mendis & Grischowsky [16] have 

reported that PPWG can support TEM mode which 

offers low loss and low group velocity dispersion 

due to its zero cut off frequency. Mendis & 

Mittleman [17] have investigated that TE1   mode 

can be excited in PPWG by an input Gaussian 

beam without exciting any other higher modes. 

Thus, a single mode propagation can be achieved 

when separation between plates are of the order of 

1/e diameter of Gaussian beam. The TE1 mode in 

PPWG has been found to play an important role in 

THz technologies [18]. It can be used as a dielectric 

medium whose refractive index can be varied 

between 0 and 1 [19]. They have experimentally 

demonstrated that TE1 has a very remarkable 

property and found that propagation loss decreases 

when frequency increased above the cut off. So we 

can reduce the loss by shifting cut-off frequency to 

lower frequencies which can be done by increasing 

plate separation without any risk of multimode 

propagation. 

The motivation of this work is that these 

guiding structures are being extensively studied in 

THz technology. Therefore, we have analyzed THz 

propagation in a double layer metallic structure 

where metal is assumed to behave as perfect 
electric conductor (PEC), which can be used in 

various applications of THz propagation. The paper 

is organized as follow: First, theoretical model of 

the proposed structure is given in section II. In the 

next section III, we studied the spectra of 

transverse modes, obtained after Fourier
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