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Abstract 

Agriculture is a significant and vivacious domain in the fiscal evolution of the globe. With 

current population, climatic conditions and resources, agriculture turns out to be a 

challenging task to fulfill the requirements of the future population. Intelligent Precision 

agriculture also known as intelligent smart farming has emerged as an innovative tool to 

address current challenges in automated agricultural sustainability. This mechanism that 

drives this cutting edge technology, that is the machine learning (ML) giving the machine 

ability to learn without being explicitly programmed reinforced with rewards. AI and ML 

together with IoT (Internet of Things) enabled farm machineries are key components of the 

future agriculture revolution ahead. In this work, a systematic Gaussian Quadrature numerical 

analysis of ML applications in the field of agriculture is done. Fixing the right real-time 

problems followed by solving it for agricultural augmentation or amplification thereby 

leading to global best.  

Keywords: Precision agricultural intelligence, intelligent automation, optimization of ML 

techniques, IOT, future agriculture revolution ahead, Gaussian quadrature numerical analysis 

of ML applications 

 Introduction 1.

From recently, in the contemporary age of the Fourth Industrial Revolution (4IR or 

Industry 4.0), the digital biosphere has a treasure of data, for instance, Cybersecurity data, 

internet of Things (IoT) data, corporate data, mobile data, fitness-health-care and well-being 

data, societal mass media data, etc. To wisely explore these data and progress for the 
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consistent smart and computerized uses especially in Agriculture, the wisdom of artificial 

intelligence (AI), particularly, machine learning (ML) is vital.  

Smart farming let’s in assessing the evolution of vegetation and inspiring the factors 

of this scheme live, so that boosting is ensured using Gaussian Quadrature Numerical 

Analysis Policy to optimize vegetal progress up keeping the farming activity. Future 

agriculture custom as classy technologies built on present-day hi-tech tools, including 

computers, AI, robots, temperature by sensors, aerial images by GPS technology. These 

cutting-edge devices and exactitude agriculture and computerized / robotic systems with AI 

will power farms to be further open, commercial, cost-effective as well as efficient, 

resourceful, proficient, safe, and ecologically responsive and social. The Gaussian quadrature 

technique is a fairly accurate technique of computation of an assured vital integral through 

substituting the variables x = (b – a)t/2 + (a + b)t/2, f(t) = (b – a)y(x)/2 the chosen integral is 

condensed to the custom procedure. 

Various types of AI processes such as ML - supervised, unsupervised, semi-

supervised, and reinforcement learning exists in the area. Moreover, the deep learning (DL) 

that is part of a broader family of ML approaches will wisely analyze the data on an outsized 

scale. In this paper, a comprehensive view on Agriculture 5.0 is presented by these AI-ML, 

DL processes that are put on to augment the wisdom and the proficiencies of the farming 

application by implementing Gaussian Quadrature Numerical Analysis Policy thereby 

optimizing it as well. Hence, this training’s vital influence is amplification the Gaussian 

Quadrature Numerical Analysis Principles of diverse AI-ML, DL methods and their 

applicability in numerous real-biosphere use in agriculture domain, besides the other domains 

including, smart cities, cybersecurity systems, agriculture, healthcare, e-commerce, 

education, forensics and voluminous applications. The encounters and latent research 

guidelines were also emphasized established on this training as Agriculture 4.0 is the need of 

the hour for the universal persistence. Generally, this paper objective is to function as an 

orientation for academia and industry decision-makers in addition to professionals mutually 

for in numerous real-time farming circumstances and its areas, predominantly from the 

outlook based technological facts.  

 Literature Survey 2.

The tactic in [1] encompasses the series of applicability of the Gaussian quadrature 

rules. For illustration, the Importance sampling (IS) outlook lets us to custom Gauss-Hermite 
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rules in issues where the integrand does not comprise of a Gaussian distribution, and much 

more, the minute the integrand will simply be appraised equipped a standardizing constant, as 

it is generally the circumstance in Bayesian implication. The innovative perception marks 

usage of latest progresses on the manifold IS (MIS) and adaptive (AIS) works, and integrates 

it to extensive numerical integration components that pool numerous numerical integration 

rules that will be iteratively amended. The convergence of the processes was evaluated and is 

responsible for certain illustrative samples displaying the dominance of the suggested tactic 

in states of enactment. In [2] predetermined constituent calculations continuously have to 

appraise integrals, let's say the tangent matrices or the weak procedures. These integrations 

will be executed on the constituent level.  

Gaussian Quadrature in [3] is required for the calculation of matrices centered on the 

isoparametric devising of the predetermined constituent technique. A concise appraisal of 

current quadrature rules intended for the triangle is specified and the technique aimed at the 

resolution of extraordinary degree proficient symmetrical rules meant for the triangle is 

conferred. Novel quadrature rules of degree 12-20 remain accessible, and a small FORTRAN 

code is incorporated. The Gaussian quadrature formulary conferred in [4] is broadly castoff in 

resolving issues of energy heat transmission in straight integration of the calculation of 

transmission of energy above space. The usage of Gauss' formulary in this context it works 

precisely fine principally while the quantity of intervals of spectrum disintegration is 

abundant. In [5] Gauss quadrature rules are conceived so that an N-point quadrature rule will 

precisely integrate a polynomial of degree 2N-1 or lesser. This is completed by preference of 

the N weights and N estimation points (i.e., abscissas) to integrate the 2N terminologies in a 

degree 2N-1 polynomial. In specific Gauss–Legendre quadrature formularies predetermined 

area is concealed. On smooth functions, Gauss quadrature will congregate exponentially to 

the precise solution. On functions by distinctiveness, the union is slow on the uptake. 

Multidimensional integrals are calculated by recurrently putting on 1-D quadrature rules. In 

the workouts Gauss–Hermite and Gauss–Lobatto quadrature rules are conferred [6-10]. 

[11] confers on the AI in Agriculture Automation tool that enterprises the cutting edge 

technology enabling the machine ability to study by making use of Bootstrapped Meta-

learning and reinforced with rewards as Maximum crop yields and Minimum resource 

utilizations as well as time limits. This is through the arena of agriculture for its legacy, and 

attainment the utmost paybacks as fallouts limiting the put on assets. Setting the precise real-

time issues trailed by resolving it for agricultural escalation or extension thus enterprise 
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ahead in universal preeminent future agriculture. [12] Converses that AI in farming not 

simply facilitating agriculturalists to computerize their agri-business then similarly changes to 

specific farming for greater harvest and enhanced superiority but by less assets. Corporates 

participating in refining ML or AI-centered yields or amenities similar to coaching data for 

agriculture, drone, & computerized machine creation will acquire technological evolution in 

the future ahead only if further beneficial uses to this area easing the biosphere contract 

resolving the food concoct issues for the accelerating populace. [13] Pondered the future of 

AI in agri-business chiefly influenced by the espousal AI elucidations. While certain outsized 

studies are in evolution and specific uses are now in the arcade, so far corporate in cultivation 

is underserved. In addition, crafting prognostic results to resolve an actual defy confronted by 

agriculturalists in agriculture is negligible in evolution at a premature phase. The appraisal 

[14] deals with certain dynamic investigation articles and industrialized advances besides 

results in the arena of Ai & Robotics for the farming area till now. For new farming entries, 

scarcities of assets and careers will be realized by the service of human-made brain power in 

agri-business disputes in [15]. 

 Existing Systems 3.

Rendering to the United Nations' forecast data on populace and deprivation, the 

biosphere's inhabitants will upsurge by 2 billion individuals by 2050, demanding a 60% 

escalation in food throughput to nurture them. Realization intuition into how seasonal 

sunlight, weather, planting and irrigation cycles, use of specialized fertilizers, migratory 

patterns of animals, birds, insects, insecticides by crop, and everything have impact on 

harvest that is an impeccable challenge for ML,DL &AI. 

Disadvantages 

1. Animals', birds and other insects would-be unintentionally extinguish harvests or 

capable for a forced entry or human pilfering may occur at a remote estate due to the 

absence of video surveillance systems. 

2. Prerequisite of real-time device and drones’ visual analytics data. 

3. Agronomic methods that depend on Harvest recording such as mathematical, 

physical, chemical, physiological methods and so on are lacking.  

4. Conventional pest controlling. 

5. Hard to discover labors who will operate numerous inaccessible farmed processes.  

6. Absentia of pastoral supply chains. 



D. Sasikala, K. Venkatesh Sharma 

Journal of Soft Computing Paradigm, June 2022, Volume 4, Issue 2  117 

7. AI impacts the agricultural efficiencies. 

 Proposed System  4.

Use of AI and Robotics in agriculture now is Agriculture 5.0 Disruptive technology 

will benefit in resolving the societal prerequisites. To progress human centric “Ubiquitous 

Computing” result, for precise production in agriculture domain AI deals effectively and 

efficiently imparting hands-on result for the issue with forecasts using optimized ML with 

Gaussian Quadrature Numerical Analysis Approach. 

Advantages 

1. Using advanced totally computerized AI-supremacy technology set that has real-time 

bi-directional hardware control in fusion with Cloud, IoT, and Edge computing policy 

foster farming elucidations beside widespread security resolutions custom-made to 

this distinctive agri-business prerequisites. 

2. Real-time device and drones’ visual analytics data advance the harvest accedes 

forecast. 

3. Agronomic methods that depend on Harvest recording such as mathematical- 

Gaussian Quadrature Numerical Analysis Policy, physical, chemical, physiological 

methods and so on are extant.  

4. Novel drone data pooled using in-ground devices to progress pest controlling. 

5. Cultivation robots’ superiority has developed rapidly. 

6. Optimized trajectory-and-vouch-for-ability of pastoral supply chains recuperating the 

power of the yield. 

7. Optimized AI powers the agricultural superior efficiencies by amplification of their 

blended technologies. 

 Experimental Results 5.

Two datasets and SVM ML algorithm were castoff that presented 80% accuracy. 

Dataset 1devising annual harvest of soy, corn ,wheat ( 1999 to 2012) by moisture variables, 

species are reflected from Michigan State University  dataset  with total of 2 ,00,000 rows of 

data was engaged to ascertain that high capacity data that can be handled effectively. Dataset 

2 captivating crop harvest of 70 goods in 25 districts (1997 to2013) from National 

AgroFoundation, of Tamil Nadu, India using aggregate of 13548 rows of data. This was 
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engaged to substantiate that multiple cells (rows by columns) can be dealt with effectively, to 

advance into abundant intuitions. SVM, and Optimized SVM were implemented. 

 

Figure 1. Agriculture Framework 

The Gaussian quadrature scheme is an imprecise technique of computation of a 

definite integral. By supplanting the variables x = (b – a)t/2 + (a + b)t/2, f(t) = (b – a)y(x)/2 

the anticipated integral is decreased to the method. 

Numerical quadrature curtailed to quadrature is approximately a synonym for 

numerical integration, particularly as put on to one-dimensional integrals. Figure 1. displays 

the Agriculture Framework of this recommended work. Investigated outcomes are tabularized 

in Table 1. that provides facts on standard deviation between actual harvest and forecasted 

harvest.     

If the functions are well-known analytically as a substitute of being tabularized at 

equally spaced intervals, the superlative numerical technique of integration is named 

Gaussian quadrature. By preference the abscissas at which to assess the function, Gaussian 

quadrature yields the most precise estimates probable. Optimized SVM ML algorithm is 

accessible with 87% accuracy. 

Table 1. Experimental Outcomes 

SVM Algorithm/ 

Optimized SVM 

Algorithm 

Mean Standard Deviation  Standard Error 

Predicted Harvest 63.21/63.98 44.93/43.06 0.1016/0.1015 

Actual Harvest 62.87/63.37 43.62/43.31 0.1015/0.1013 
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 Conclusion and Future Work 6.

Involvements on the influence of climate variation, food rate volatility, and climate 

uncertainty have inspired customers of mockup prototypes to reflect uncertainty in their 

mockups. A method to ensure this is to integrate uncertainty constituents in the archetypal 

equations, accordingly changing the archetypal into an issue of numerical integration. Most 

of these issues do not have analytical resolutions, and researchers, thus, put on numerical 

approximation approaches. This work puts on a naive method to realize an uncertainty 

analysis. The industrialized technique is established on the degree three Gaussian quadrature 

formulations and is verified by three large-scale simulation models. While the standard single 

GQ method often produces low-quality estimates, the fallouts of this training reveal that the 

anticipated tactic lessens the approximation errors. 

Future research is to implement Optimized (Deep Learning) DL with Gaussian 

Quadrature Numerical Analysis Methodology. Also will pool remote sensing data and ML as 

well as DL to forecast the harvest abundantly as time series dataset will create maximum 

effectiveness and efficiency for AI to provide utmost space for agriculture providing 

amplified yields thereby improving the superiority of the harvest and will aid the 

agriculturalists to boost their revenue besides satisfying little objectives of the UN 2030 

program of sustainable growth and development identical to financial progress, zero 

starvation and hunger, excellent health, diminished discriminations, high-quality education, 

well-sustainable communities.  
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