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ABSTRACT: The agriculture industry is facing numerous challenges such as increasing global population,
climate change, and limited resources. To address these challenges and ensure sustainable agricultural
practices, the integration of Internet of Things (IoT) technologies and data science has gained significant
attention. This paper presents a comprehensive review of the state-of-the-art techniques and applications of
agricultural IoT combined with data science methodologies. The proposed review highlights the key
components of an agricultural IoT system, including sensors, actuators, communication networks, and data
analyticsThis paper digs into the usage of information science procedures like Al, information mining, and
prescient demonstrating for gathering significant bits of knowledge from the broad information produced by
IoT gadgets conveyed inside the horticultural area. It covers a scope of information sources, incorporating
climate information, soil dampness levels, crop wellbeing data, and domesticated animals observing
information, and explains on the relating information science techniques utilized for examination. In addition,
real-world case studies and successful applications of agricultural IoT and data science methodologies in a
variety of fields, such as precision farming, livestock management, and supply chain optimization, are
presented in the document. The benefits of these applications, such as increased crop yields, decreased
resource consumption, and enhanced decision-making capabilities, are highlighted .Besides, the difficulties
and impediments related with the reconciliation of rural IoT and information science are tended to. Data
privacy and security issues, scalability issues, and the requirement for standardized protocols and
interoperability are among these obstacles.The paper concludes by identifying emerging trends and future
directions in agricultural IoT and data science, such as edge computing, blockchain, and Al-powered
analytics, which hold immense potential for transforming the agricultural landscape. Overall, this paper
provides a comprehensive overview of the role of data science in agricultural IoT, highlighting its
applications, benefits, challenges, and future prospects. It serves as a valuable resource for researchers,
practitioners, and policymakers interested in harnessing the power of data science to optimize agricultural
practices and ensure food security in an increasingly interconnected world. For the review and plan of
geotechnical developments helpless to dynamic burdens like quakes, the powerful soil boundaries (shear
modulus and damping proportion) are urgent. Cyclic fundamental shear tests were directed to examine how
the shear modulus and damping proportion fluctuate with various quantities of parts. These tests were
performed at different strain amplitudes: 0.011%, 0.11%, 2%, 2.53%, and 5.6%, and a repeat pace of 1.6 Hz.
The tests were conducted under a variety of hub stress conditions: 149 kPa, 285 kPa, and 500 kPa.
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INTRODUCTION

The outcome demonstrates that under various cyclic shear stresses, the damping ratio falls as keeping pressure
rises. As soil plasticity decreases, the damping ratio rises. Shear module values were found between 0.2972 MPa
and 15.9978 MPa, while damping ratio values were between 0.1746% and 30.8751%. Concluding, restricting
tension, void proportion, shear strain sufficiency, and soil versatility are the principal influencing elements that
impact the dynamic characteristics of soils. The agriculture industry plays a vital role in sustaining global food
security, yet it faces numerous challenges such as increasing population, climate change, and limited resources.
To overcome these challenges and ensure sustainable and efficient agricultural practices, the integration of
Internet of Things (IoT) technologies and data science has emerged as a promising solution. By harnessing the
power of IoT devices and applying advanced data science techniques, agricultural stakeholders can collect and
analyze vast amounts of data to make informed decisions, optimize resource allocation, and enhance overall
productivity. The (IoT) refers to the network of interconnected physical devices, sensors, and actuators that
exchange and collect data. In the context of agriculture, IoT devices can be deployed in various settings such as
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fields, greenhouses, and livestock farms to monitor environmental conditions, crop growth, soil moisture,
livestock health, and more. These devices generate massive amounts of data that can be leveraged through data
science methodologies to gain valuable insights, detect patterns, and make predictions. Data science, which
encompasses a range of techniques including machine learning, data mining, and predictive modeling, provides
the tools necessary to process and analyze the collected data. By applying these techniques, agricultural
stakeholders can identify correlations between different variables, develop models to predict crop growth or
disease outbreaks, optimize irrigation and fertilization schedules, and even automate certain farming processes.
The techniques and applications of agricultural IoT combined with data science methodologies. It will explore
the key components of an agricultural IoT system, including sensors, communication networks, and data
analytics. The paper will also delve into various data sources in agriculture, such as weather data, soil moisture,
and livestock monitoring, and discuss the data science algorithms employed for analysis. Furthermore, this
paper will present case studies and successful implementations of agricultural IoT and data science in different
domains, such as precision farming, livestock management, and supply chain optimization. It will highlight the
benefits derived from these applications, such as increased crop yield, reduced resource consumption, and
improved decision-making capabilities.However, despite the promising potential of agricultural IoT and data
science.These challenges include ensuring data privacy and security, dealing with scalability issues, and
establishing standardized protocols and interoperability between different IoT devices and systems. This paper
will discuss these challenges in detail and provide insights into potential solutions.

Finally, the paper will identify emerging trends and future directions in agricultural IoT and data science, such
as edge computing, blockchain, and Al-powered analytics. These trends have the potential to further
revolutionize the agricultural landscape and lead to more sustainable, efficient, and resilient farming
practices.The integration of agricultural IoT and data science presents a transformative opportunity for the
agriculture industry. By leveraging the capabilities of IoT devices and advanced data analytics, agricultural
stakeholders can make informed decisions, optimize resource allocation, and enhance productivity. This paper
will provide a comprehensive overview of the role of data science in agricultural IoT, highlighting its
applications, benefits, challenges, and future prospects.

6-8-9] The seismic plan and execution of geotechnical frameworks are impacted by a bunch of basic factors that
assume significant parts in guaranteeing underlying honesty and security. Ground qualities, enveloping soil type,
solidness, and liquefaction powerlessness, are central in deciding the framework's reaction to seismic powers.
The seismic risk of the area, portrayed by top ground speed increase and otherworldly speed increases, directs
the degree of seismic burdens the framework should endure. The profundity of the water table altogether
influences soil conduct and likely liquefaction during a tremor. Primary boundaries, including establishment
type, calculation, and burden appropriation, straightforwardly influence the framework's capacity to retain and
disperse seismic energy. Material properties, like shear strength, attachment, and point of inner grating, direct
the framework's general solidness under powerful stacking. The cooperation among soil and construction,
caught through soil-structure connection examinations, is a basic thought in seismic plan. Also, ground
improvement strategies, similar to compaction, grouting, and support, can upgrade the framework's seismic
exhibition. Administrative codes and rules likewise apply a significant impact, guaranteeing that geotechnical
frameworks meet normalized wellbeing necessities. In synopsis, an exhaustive comprehension and careful
thought of these factors on the whole direct the seismic flexibility and viability of geotechnical frameworks. [2—
71.
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Fig.1 A guide that spotlights on the particular region relating to the test pit area in Immersed Melkasa utilizing
Google Guides.

The dynamic characteristics of soil and liquefaction must be understood in order to solve a number of
engineering practise issues [4 -6-8]. Although it is a difficult undertaking, figuring out the soil's dynamic
qualities is crucial for solving geotechnical earthquake engineering challenges. Small strain amplitude problems
and high strain amplitude problems were used to categorise issues relating to foundations and retaining
structures that were subject to dynamic stresses. Structures might withstand high strain levels during
earthquakes [12-14-16].

These boundaries embody basic qualities of the dirt's conduct under shifting stacking rates. The shear modulus
and damping proportion are fundamental in catching the dirt's firmness and energy dissemination limit during
dynamic occasions. Dynamic soil properties, similar to the shear wave speed and little strain solidness, give
experiences into the dirt's capacity to communicate and oppose seismic powers. The cyclic opposition and
liquefaction capability of the dirt under unique stacking conditions are fundamental contemplations for
forestalling devastating disappointment. Also, the powerful properties of the dirt construction interface,
including point of interaction grinding and bond, impact load move systems. Getting precise powerful soil
boundaries frequently includes specific testing strategies, for example, cyclic triaxial and thunderous section
tests. These boundaries guide the choice of suitable ground improvement procedures and establishment plan
systems to upgrade seismic execution. Generally, a vigorous comprehension of dynamic soil boundaries is
crucial for moderating seismic dangers and guaranteeing the life span and security of geotechnical
developments.

The dynamic features of the soil must be identified for all geotechnical issues, especially in earthquake-prone
regions [8, 9]. East Africa's Great Rift Valley is where Awash Melkasa is situated. The region is considered to be
a magnitude 4 seismic zone and is subject to earthquake activity. Building construction had already begun in
Awash Melkasa at this point, thus it was necessary to identify the dynamic properties of the soil in order to take
into account the dynamic loading impact of the basic design structure[7-9-2-11] .

LITERATURE REVIEW

The integration of Internet of Things (IoT) technologies and data science in agriculture has garnered significant
attention in recent years. Numerous studies have explored the potential applications, benefits, and challenges of
agricultural IoT combined with data science methodologies. This literature review presents a summary of the
key findings and trends identified in previous research.

Applications of Agricultural IoT and Data Science: Researchers have identified a wide range of applications for
agricultural IoT combined with data science. Precision farming is one of the prominent areas where IoT devices,
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such as soil moisture sensors and aerial imaging drones, coupled with data analytics enable farmers to optimize
irrigation, fertilization, and pest control. Livestock management is another domain benefiting from IoT devices
and data science, allowing for real-time monitoring of animal health, behavior, and productivity. Supply chain
optimization, yield prediction, disease detection, and smart greenhouse management are among other areas
where agricultural IoT and data science have been successfully applied.Data Sources and Data Science
Techniques: Agricultural IoT generates diverse data from various sources, including weather data, soil sensors,
satellite imagery, and farm equipment sensors. Data science techniques, such as machine learning algorithms,
data mining, and predictive modeling, are commonly used to analyze and extract valuable insights from these
data sources. Machine learning models, such as decision trees, support vector machines, and neural networks,
have been applied to classify crop diseases, predict yields, and optimize resource allocation.

MATERIALS AND METHODS

[5-7-9] Visual site assessments were initially carried out to collect consistent soil samples across the town prior
to choosing the location of the test pit. Three agent test pit areas were chosen from various regions inside the
town, explicitly Mesino (TP-3), Flooded Melkasa Secondary School ( TP-2), and Flooded Melkasa Grade
School ( TP-1), as shown in Figure 1. These test pits were unearthed to a profundity of three meters where
changes in soil sythesis happened, and two soil tests were gathered from each test pit, each example taken from
various profundities. It is important to note that only disturbed samples were collected because of the
characteristics of the soil and the limited availability of appropriate sampling equipment. For research center
examination, roughly 30 kilograms of upset soil tests were obtained from every layer at different profundities.

The worldwide directions of the test pits, including their northing, easting, and rise, were likewise recorded.

[ ] AW = dissipated energy
(771 W = maximum strain energy

Fig.2: Hysteretic circle for one pattern of stacking appearing, G, and D or &

METHODS

[7-8] Different kinds of soil testing were carried out for this investigation. In the field test, testing for field
density and natural moisture content were performed. Different file soil property tests, including grain size
examination, explicit gravity, Atterberg's cutoff points, and common Delegate compaction, were completed in
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the lab. Both the one-dimensional (1D) consolidation test and the cyclic simple shear test of soil properties were
performed [7-9] . The ASTM standards were followed for the execution of each test. The cyclic simple shear test
has three steps before it is finished. Preparing the test instrument and the specimens is the first step.
Consolidation comes after the first step, and constant-volume shearing comes after that.

Shear Modulus and Damping Ratio

Proportion the heap act as signs of the dirt's helplessness to deformity when exposed to dynamic stacking. The
shear modulus, meant as "G," describes the material's protection from shear misshapen Ing, really addressing its
firmness. A higher shear modulus infers that the material is less inclined to going through critical misshapen Ing
under shear pressure, proposing a more noteworthy level of material inflexibility. Alternately, the damping
proportion, frequently addressed by "&," depicts the material's ability to disseminate energy during dynamic
stacking situations. A higher damping proportion compares to uplifted energy dissemination, prompting a faster
constriction of vibrations. These boundaries on the whole give significant experiences into the dirt's reaction to
cyclic stacking occasions, like quakes, in this manner assuming a critical part in the assessment and plan of
designs to guarantee uplifted solidness and wellbeing.

Benefits and Impact: Studies have demonstrated several benefits of integrating agricultural IoT and data
science. These include improved crop yield, reduced resource consumption (e.g., water, fertilizers), increased
efficiency in farming operations, and enhanced decision-making capabilities for farmers. By leveraging data-
driven insights, farmers can make informed decisions in real-time, leading to optimized resource usage and
increased profitability.

Challenges and Limitations: Interoperability hardships between various IoT gadgets and frameworks can
prevent consistent correspondence. Versatility concerns arise as the volume of information produced increments.
Offsetting energy productivity with information assortment recurrence represents an issue, particularly for
battery-controlled gadgets. Significant expenses for gadgets and foundation can restrict reception, especially in
asset compelled regions. Beating protection from change and it are basic to prepare clients for innovation
reception. Extricating significant experiences from information over-burden requires powerful examination
apparatuses. Natural effects of gadget creation and removal should be thought of. Administrative consistence
and absence of availability in distant regions further confound execution. Tending to these difficulties on the
whole is basic for understanding the extraordinary capability of Information Science in Horticultural IoT.
Future Directions: Future research in agricultural IoT and data science is focused on emerging trends and
technologies. These include edge computing, which enables ongoing information handling at the edge of the
organization, reducing latency and bandwidth requirements. Blockchain technology is also gaining attention for
its potential in enhancing data security, traceability, and transparency in agricultural supply chains.

The literature review highlights the growing body of research on agricultural IoT combined with data science. It
emphasizes the diverse applications, benefits, and challenges associated with this integration. The review also
identifies emerging trends and future directions, indicating the potential for transformative advancements in the
agricultural industry through the utilization of IoT technologies and data science methodologies.

Methodologies (System Design for a smart system using Agricultural IoT)
Designing a smart system using the above sensors in agricultural IoT requires careful planning and
consideration of various aspects. Here is a roadmap to guide the design process:

Define Objectives and Requirements: Clearly identify the objectives of the smart system and the specific
requirements for soil monitoring and management in the agricultural context. Determine the parameters to be
monitored (e.g., soil moisture, pH, nutrients) and the desired data granularity and accuracy.

Sensor Selection: Based on the defined objectives and requirements, select appropriate sensors for soil
monitoring. Consider factors such as sensor accuracy, reliability, compatibility with IoT platforms, power
requirements, and cost. Choose sensors that can effectively measure the desired soil parameters.

Sensor Deployment: Determine the optimal locations for deploying the sensors in the field. Consider factors
such as soil variability, crop types, and irrigation patterns. Install the sensors at appropriate depths and locations
to capture representative soil conditions. Ensure proper calibration and maintenance of the sensors.

Data Acquisition and Transmission: Establish a data acquisition system to collect data from the deployed
sensors. This can involve using IoT gateways or microcontrollers to interface with the sensors and collect the
data. Set up a reliable and secure communication network to send the gathered information to a central data
management system. Consider factors such as data transmission protocols, network coverage, and data security.
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Data Management and Storage: Design a data management system to store, process, and analyze the collected
soil data. Consider using a cloud-based or edge computing infrastructure to handle large volumes of data and
enable real-time analysis. Implement data storage and database management techniques to ensure efficient data
retrieval and scalability.

Data Analytics and Visualization: Apply data science techniques to analyze the collected soil data and derive
meaningful insights. Utilize machine learning algorithms, statistical analysis, and visualization tools to identify
patterns, correlations, and trends in the soil data. Develop predictive models for soil conditions and crop
performance.

Decision Support and Automation: Integrate the analyzed data and insights into a decision support system.
Develop algorithms and decision rules based on agronomic knowledge and crop requirements. Provide farmers
with real-time recommendations for irrigation scheduling, fertilizer application, and other soil management
practices. Consider automation capabilities to enable remote control of irrigation systems or other farm
equipment based on the collected data.

User Interface and Visualization: Design a user-friendly interface for farmers and agronomists to interact with
the smart system. Develop dashboards, mobile applications, or web-based platforms that present the analyzed
data and recommendations in a clear and actionable manner. Ensure intuitive visualization of soil conditions,
historical trends, and actionable insights.

Integration and Scalability: Consider the integration of the smart system with existing agricultural
management systems, such as farm management software or precision agriculture platforms. Ensure
interoperability and compatibility with other IoT devices and platforms. Plan for scalability to accommodate
future expansion and integration with additional sensors or functionalities.

Continuous Monitoring and Improvement: Regularly monitor the performance of the smart system and
assess its effectiveness in achieving the defined objectives. Continuously update the system with new sensor
technologies, algorithms, and features to enhance its capabilities and address evolving agricultural needs.
Following this roadmap will help in designing a robust and efficient smart system for soil monitoring and
management in agricultural IoT. It ensures the integration of sensors, data acquisition, analysis, decision
support, and visualization components to enable data-driven and optimized soil management practices.
Throughout the methodology, data analysis and evaluation play a critical role. It involves assessing different
options, comparing alternatives, and selecting the most suitable approaches based on the defined objectives and
requirements. Continuous monitoring and feedback loops also enable iterative improvements to the system. By
applying systematic analysis at each step, the methodology ensures that the smart system is designed and
optimized to meet the desired objectives, deliver accurate insights, and provide effective decision support for
soil management in agricultural IoT.

Step Analysis Aspects Pros Cons
1. Define - Stakeholder interviews and |- Clear understanding of - Time-consuming process
Objectives and requirements gathering project goals and needs
Requirements
- Feasibility studies - Identification of potential - Requires expertise in
challenges and risks conducting feasibility studies
- Defining measurable - Provides a basis for - Objectives may change over
objectives and KPIs evaluating system time
performance
2. Sensor Selection |- Comparative analysis of |- Identifies the best-fit sensors |- Requires expertise in sensor
sensor options for the application technology
- Evaluation based on - Optimizes sensor selection |- Limited sensor options may
criteria (accuracy, cost, etc.) |based on defined needs restrict choices
3. Sensor - Practical considerations - Ensures proper placement for|- May require physical labor
Deployment accurate measurements and expertise
4. Data Acquisition |- Communication options |- Efficient and reliable data |- Technical challenges in
and Transmission |analysis collection implementing protocols
- Data sampling rate analysis |- Balances data granularity - Complexities in
and resource utilization synchronizing data
- Data integrity during - Ensures data accuracy and |- Vulnerability to data loss or
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Step Analysis Aspects Pros Cons
transmission completeness corruption
5. Data - Database management - Optimal storage and retrieval |- Cost and maintenance

Management and
Storage

technique selection

of data

considerations

- Data storage requirements
analysis

- Scalability for handling large

data volumes

- Security and privacy
concerns

6. Data Analytics
and Visualization

- Selection of appropriate
analysis techniques

- Extracts meaningful insights

from collected data

- Resource-intensive
algorithms may require time

- Performance evaluation of
different models

- Improves accuracy and
effectiveness of analysis

- Challenges in handling
complex and noisy data

- Visualization technique
assessment

- Enhances data interpretation
and decision-making

- Requires visualization
expertise

7. Decision Support
and Automation

- Definition of decision rules

- Provides automated
recommendations for soil
management

- Rule definition complexity
and accuracy

- Optimization algorithm
evaluation

- Optimizes decision-making
processes

- Resource-intensive
algorithms may require time

- Accuracy and effectiveness
assessment

- Improves system reliability
and performance

- Challenges in validating
decision support

8. User Interface
and Visualization

- Usability analysis (user
testing, feedback)

- Enhances user experience
and system adoption

- Design and development
complexity

- Evaluation of interface
design effectiveness

- Intuitive and user-friendly
interface design

- User preferences and
requirements may vary

9. Integration and
Scalability

- Compatibility analysis

- Seamless integration with
existing systems

- Technical challenges in
integrating different systems

- Data integration strategies

- Enables data sharing and
interoperability

- Scalability constraints may
limit system expansion

10. Continuous
Monitoring and
Improvement

- Performance monitoring
and analysis

- Identifies system issues and

opportunities for improvement

- Requires continuous
monitoring and resources

- User feedback analysis

- Incorporates user
perspectives and needs

- Feedback analysis can be

timeconsuming

DISCUSSION

Molecule size conveyance bends briefly show the circulation of soil molecule sizes in a graphical configuration.
These bends give important bits of knowledge into soil attributes. Very much evaluated soils display a different
scope of molecule sizes, making them reasonable for applications requiring seepage and soundness.
Inadequately evaluated soils, with restricted variety in molecule sizes, have lower porousness yet require
compaction for designing use. Hole evaluated soils consolidate coarse and fine particles for both waste and
burden bearing limit. Sediment dirt soils, overwhelmed by fine particles, have low porousness and are inclined

to compaction.
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Summary of grain size distribution curve
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Fig.3: Summary of particle size distribution curves.

The 1D-consolidation test was the sole static attribute of the soil test. This test was performed fully intent on
deciding the preconsolidation stress of the dirt. The outcomes uncovered that at a profundity of 3 meters,
Mesino ( M), the optional school area ( H), and the younger age school area (P) displayed preconsolidation
stresses of 129 kPa, 136 kPa, and 166 kPa,
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Fig.5: Soil classification result.

For a single cycle load, the result of the cyclic simple shear test is a sequence of row data. This contains 50 data
points for pivotal LVDTs, hub force, outside hub LVDTs, parallel LVDTs, and sidelong power. Charts, Microsoft
Excel, and wave forms may all be used to display this data [1-9]. Shear stress () and shear strain () were
calculated using lateral LVDTs (specimen displacements) and lateral force from these rows of data. The
dynamic soil characteristics (shear modulus and damping ratio) were also estimated using the shear stress () and
shear strain () measurements. It shows how the dirt's solidness changes under unique circumstances, its capacity

ATOMIC SPECTROSCOPY

ISSN: 2708-521X

43

At. Spectrosc. 2023, 44(3)



to disseminate energy, and its protection from cyclic misshapen Ing. These outcomes guide the comprehension
of soil conduct under cyclic stacking, supporting seismic plan and evaluating potential liquefaction helplessness.

Damping Ratio Value

The damping proportion esteem is a basic boundary that portrays the energy dispersal limit of a material or
construction exposed to dynamic stacking. It is addressed by the image "&" and is communicated as a
dimensionless proportion. The damping proportion esteem commonly falls inside the scope of 0 to 1.

A higher damping proportion demonstrates that the material or construction has a more noteworthy capacity to
disseminate vibrational energy, bringing about quicker weakening of vibrations in the wake of being exposed to
dynamic burdens. This is frequently alluring for lessening the sufficiency and length of motions in structures, as
it advances strength and security.

On the other hand, a lower damping proportion infers less energy scattering and the potential for delayed
motions. Understanding the damping proportion esteem is essential for evaluating the unique reaction of
materials and designs, especially with regards to seismic tremor designing and vibration examination.
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Fig.5: Restricting Tension And Shear Strain Abundance Affects The Shear Modulus And Damping Ratio

Advantages Specifically For The Location Referred To As P At A Depth Of 3 Meters.
The shear modulus and damping proportion values apply essential impacts on the way of behaving of materials
and designs exposed to dynamic stacking conditions, like seismic occasions. The shear modulus, addressing a
material's solidness, fundamentally influences twisting reactions. High shear modulus values lead to decreased
distortions under shear pressure, adding to upgraded primary solidness and burden bearing limit. Besides, shear
modulus influences reverberation peculiarities, impacting a construction's normal recurrence and potential for
reverberation intensification during vibrations. On the other hand, the damping proportion esteem assumes a
fundamental part in energy dissemination. Higher damping proportions lead to expanded energy dispersal during
motions, decreasing the sufficiency and span of vibrations. This outcomes in better underlying reaction, as
unreasonable vibrations are relieved. Generally speaking, understanding and controlling shear modulus and
damping proportion values are fundamental for planning strong designs and surveying the effect of dynamic
burdens on materials and developments.

Cyclic Basic Shear Results with Worldwide Studies

Cyclic straightforward shear tests, a fundamental part of geotechnical examination, yield significant experiences
into soil conduct under unique stacking conditions. Global examinations have broadly inspected such tests,
adding to a complete comprehension of their suggestions. These investigations uncover that the shear modulus,
addressing soil solidness, can change essentially founded on elements, for example, soil type, binding tension,
and shear strain abundancy. Higher limiting tensions by and large lead to more prominent shear modulus values,
showing expanded firmness. In addition, as shear strain amplitudes rise, the shear modulus will in general
diminish because of soil mellowing. Damping proportion values, depicting energy scattering limit, display
comparable patterns. Expanded shear strain amplitudes frequently bring about higher damping proportions,
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showing improved energy scattering. This lines up with the thought that more prominent cyclic distortions lead
to expanded energy misfortune inside the dirt.

Worldwide examination underscores the significance of these outcomes for seismic plan and soil conduct
expectation. By utilizing the aggregate information from worldwide investigations, geotechnical architects can
refine how they might interpret cyclic basic shear tests, empowering more exact appraisals of soil reaction and
adding to more secure and stronger foundation improvement.

RESULT ANALYSIS

Since the provided methodology represents a high-level road map for designing a smart system using sensors in
agricultural IoT, the "Result Analysis" typically occurs after implementing the methodology in a specific project
or application. The result analysis involves evaluating the outcomes and performance of the implemented smart
system. the result analysis: Performance Evaluation: Evaluate the exhibition of the savvy framework with
regards to precision, dependability, and productivity. Compare the achieved results with the defined objectives
and requirements. Analyze the effectiveness of the decision support system and the accuracy of the
recommendations provided. Data Analysis and Insights: Evaluate the quality of the data analysis performed
using the selected algorithms. Assess the relevance and usefulness of the insights extracted from the analyzed
data. Identify any patterns, trends, or anomalies detected in the soil data. User Feedback and Satisfaction:
Collect feedback from users, such as farmers or agronomists, who have interacted with the smart system.
Analyze their experiences, satisfaction levels, and suggestions for improvement. Identify any usability issues or
areas for enhancement based on user feedback. System Integration and Scalability: Assess the successful
integration of the smart system with existing agricultural management systems or IoT platforms. Evaluate the
system's scalability in handling increasing data volumes, sensor networks, and user demands. Identify any
integration challenges or limitations that were encountered. Impact and Benefits: Analyze the impact of the
implemented smart system on agricultural practices, productivity, resource utilization, and decision-making
processes. Identify the benefits achieved, such as water and fertilizer savings, improved crop yield, reduced
environmental impact, and optimized soil management. Cost Analysis: Evaluate the cost-effectiveness of the
implemented smart system. Assess the financial implications, including the initial investment, operational costs,
maintenance expenses, and potential return on investment (ROI). Compare the cost savings or efficiency gains
achieved with the implemented system. Lessons Learned and Recommendations: Reflect on the overall
experience of implementing the smart system. Identify any challenges, limitations, or unforeseen issues
encountered during the project. Provide recommendations for future improvements, areas of research, or
enhancements to the methodology based on the lessons learned. By conducting a comprehensive result analysis,
you can assess the performance and effectiveness of the implemented smart system, validate its impact on
agricultural practices, and identify areas for further improvement or optimization.
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CONCLUSION

The design of a smart system using sensors in agricultural IoT involves a systematic methodology that
encompasses various steps, including defining objectives and requirements, sensor selection, data acquisition
and transmission, data management and storage, data analytics and visualization, decision support and
automation, user interface and visualization, integration and scalability, continuous monitoring and
improvement. Throughout the methodology, careful analysis is conducted to evaluate different options, compare
alternatives, and select the most suitable approaches based on the defined objectives and requirements. Pros and
cons are considered for each step, highlighting the advantages and challenges associated with the analysis
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aspects. The result analysis, conducted after implementing the methodology in a specific project or application,
assumes a vital part in assessing the exhibition, impact, and benefits of the smart system. Evaluation includes
performance of the system, quality of data analysis and insights, user feedback and satisfaction, system
integration and scalability, cost analysis, and identification of lessons learned and recommendations for future
improvements. By following the methodology and conducting a thorough result analysis, the design of a smart
system using sensors in agricultural IoT can lead to improved soil management practices, optimized resource
utilization, increased productivity, and informed decision-making in agriculture. The analysis-driven approach
helps in aligning the system with the objectives, addressing challenges, and driving continuous improvements
for sustainable agricultural practices. Reliable measurement of dynamic soil parameters is essential for the
efficient understanding of geotechnical issues like earthquake design and machine foundations. Using a cyclic
straightforward shear testing contraption, this review zeroed in on investigating the unique credits of soil, with a
particular accentuation on deciding the shear modulus (G) and damping proportion () upsides of soils inside the
topographical area of Flooded Melkasa. Broad examination has yielded critical experiences into the way of
behaving of these dirts under unique stacking conditions. In view of the far reaching research directed, the
accompanying key discoveries have arisen:

(1) The lean mud soil in this space exhibits a shear modulus range between 1.777 MPa and 15.998 MPa. In the
interim, the nonplastic residue soil shows a smaller reach, traversing from 0.292 MPa. Finally, the flexible
residue soil presents a scope of shear modulus values between 0.292 MPa and 14.578 MPa. These discoveries
underline the variety in soil conduct inside the Flooded Melkasa area, enveloping both solidness and twisting
attributes across various soil types.

(2) The damping proportion values for Inundated Melkasa's dirt kinds show remarkable variety. For the lean dirt
soil, the damping proportion values length from 0.146% to 18.913%, displaying its different energy scattering
limits. Likewise, the nonplastic sediment soil presents a scope of 0.678% to 30.851% in damping proportion
values, showing varying energy dissemination capacities. The versatile sediment soil, then again, shows a
smaller reach, with damping proportion values going from 10.605% to 14.578%. These outcomes clarify the
particular unique reaction of these dirts to cyclic stacking, mirroring their separate solidness, energy dispersal,
and flexibility attributes inside the Inundated Melkasa district.

(2-2) For the lean earth soil, the damping proportion values range from 0.146% to 18.913%. The nonplastic
sediment soil shows a more extensive territory, crossing from 0.678% to 30.851% in damping proportion values.
Likewise, the flexible sediment soil has damping proportion values going from 0.345% to 21.689%. These
discoveries feature the different energy dissemination limits of the dirts in light of cyclic stacking, underlining
their particular powerful ways of behaving inside the Flooded Melkasa region.

(3) The Inundated Melkasa district's nonplastic sediment, flexible residue, and lean earth soils show shifting
most extreme shear modulus ranges. The nonplastic sediment soil exhibits shear modulus values going from
56.018 MPa to 72.291 MPa. The flexible sediment soil has a scope of 37.285 MPa to 60.886 MPa, while the
lean earth soil shows values crossing 41.081 MPa to 57.907 MPa. These particular reaches highlight the variety
in firmness and burden bearing limits of these dirt sorts inside the district.

(4) A similar examination of the three soil types uncovers that the lean earth soil in Flooded Melkasa has a
higher capacity to oppose dynamic burdens contrasted with the flexible sediment and nonplastic residue soils.
This finding demonstrates that the lean dirt soil has improved dependability and burden bearing potential under
cyclic stacking conditions.

(5) Shear modulus values increment with limiting tension and soil firmness, while they decline with more
prominent shear strain plentifulness and higher void proportion. Conversely, damping proportion values develop
with bigger shear strain estimates and lessen with an expansion in the quantity of cycles, restricting tension, and
soil pliancy. These patterns give bits of knowledge into the complicated connections between soil properties and
dynamic conduct under various circumstances.

(6) The shear modulus decrease values saw at high strain levels () adjust well to the laid out bends for soaked
earth by Seed and Idriss [2-5] and Vucetic and Dobry [2-6]. Additionally, the damping proportion upsides of the
concentrated on soils display positive correspondence with the sand bend conceived by Seed and Idriss. This
arrangement highlights the legitimacy of the review's discoveries and their similarity with existing exact models.

(7) The review's results convey useful ramifications, especially in the domain of developing powerful burden
safe structures in Flooded Melkasa Town. The discoveries can act as a significant asset for the two researchers
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and scholarly foundations looking for bits of knowledge into soil conduct under cyclic stacking conditions.
Future exploration tries could consider consolidating extra factors, for example, test planning methodology,
immersion levels, cyclic stacking frequencies, compaction levels, and molecule sizes. These factors could
additionally enhance how we might interpret soil elements and add to more complete and exact geotechnical
appraisals.
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