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Abstract: Property selection is a complex process involving financial, legal, and technical considerations.
However, traditional approaches often overlook critical factors such as soil quality, environmental conditions,
and lifestyle suitability. This paper presents PropVista, an intelligent property selection system that integrates
Artificial Intelligence (AI), Machine Learning (ML), and IoT-based soil analysis to enhance decision-making.
The system evaluates properties using parameters such as Safe Bearing Capacity (SBC), soil moisture,
environmental risks, and user preferences. A weighted scoring model is applied to generate accurate and
personalized recommendations. The system also incorporates features such as lifestyle suitability analysis and
future development prediction to support long-term investment decisions. The implementation demonstrates
improved accuracy, faster response time, and enhanced user experience. The proposed system reduces
dependency on experts and provides a transparent, data-driven approach to property evaluation.

Index Terms: Artificial Intelligence, Property Recommendation System, IoT-based Soil Analysis,
Decision Support System, Real Estate Analytics

I. INTRODUCTION

Property buying is one of the most significant financial and lifestyle decisions for individuals, requiring
careful evaluation of multiple factors. Traditional property assessment methods primarily focus on cost, legal
documentation, and basic infrastructure. However, they often neglect critical aspects such as environmental
conditions, soil quality, and lifestyle compatibility. This limited evaluation approach frequently results in poor
decision-making, unexpected risks, and long-term financial losses.

One of the most crucial factors in property evaluation is soil quality, which directly affects construction safety
and durability. The Safe Bearing Capacity (SBC) determines the maximum load the soil can safely support.
Weak soil conditions can lead to structural instability, cracks, and even collapse over time. In addition,
environmental factors such as moisture content, climate variations, historical land usage, and natural risks (e.g.,
floods or earthquakes) significantly influence both the safety and value of a property.

Another important but often overlooked aspect is lifestyle suitability, which includes proximity to essential
services such as hospitals, schools, transportation, and workplaces. A property that does not align with the
user’s lifestyle needs can lead to inconvenience and reduced quality of life, even if it meets financial and legal
requirements.

Despite the importance of these parameters, their analysis is rarely accessible to common users due to limited
technical knowledge and lack of user-friendly tools. As a result, buyers rely heavily on civil engineers or real
estate experts, which increases cost, delays the decision-making process, and may introduce biased or
inaccurate recommendations.

To address these challenges, PropVista is proposed as an intelligent property selection system that integrates
Artificial Intelligence (Al), IoT-based soil analysis, and decision support mechanisms. The system evaluates
properties using multiple parameters, including soil testing, moisture analysis, environmental risk assessment,
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and lifestyle suitability. It employs a data-driven approach to generate personalized recommendations and
predictive insights, enabling users to make informed, transparent, and reliable property decisions.

By combining civil engineering principles with modern technologies, PropVista bridges the gap between
technical analysis and user-friendly applications, ultimately improving safety, efficiency, and confidence in
property selection.

II. PROBLEM STATEMENT

Traditional property evaluation methods are largely limited to basic parameters such as price, legal
documentation, and infrastructure availability. These approaches fail to integrate critical aspects such as
environmental conditions, soil characteristics, and lifestyle suitability, which play a significant role in
determining the long-term safety and usability of a property. As a result, buyers often make decisions based
on incomplete information, leading to potential risks and financial losses.

In current practices, property assessment heavily relies on manual processes and expert consultation. While
civil engineers and real estate professionals provide valuable insights, this dependency increases the overall
cost and time required for evaluation. Moreover, the possibility of biased recommendations, lack of
transparency, and inconsistent analysis further complicates the decision-making process for buyers,
especially for non-technical users.

Existing digital systems and real estate platforms primarily focus on property listings, pricing trends, and
basic filtering mechanisms. However, they do not provide integrated solutions that combine soil testing
(Safe Bearing Capacity), moisture analysis, environmental risk assessment, and future development
prediction within a single framework. The absence of such comprehensive evaluation tools limits the
effectiveness of these systems in providing reliable and data-driven recommendations.

Additionally, there is a lack of user-friendly platforms that can simplify complex civil engineering concepts
and present them in an understandable format for common users. This gap restricts the accessibility of
critical technical information, preventing users from making well-informed decisions regarding property
investment.

Therefore, there is a strong need for a centralized intelligent system that integrates environmental, structural,
and lifestyle parameters into a unified decision-making framework. Such a system should provide accurate,
transparent, and real-time analysis by combining Artificial Intelligence, [oT-based data collection, and
predictive modeling techniques. The proposed system, PropVista, aims to address these challenges by
delivering a comprehensive, user-friendly, and data-driven property recommendation solution.

III. MOTIVATION

The motivation for this work arises from the increasing demand for reliable memory subsystems in
embedded platforms where hardware redundancy is constrained by cost and power limitations. Academic
designs frequently demonstrate ECC concepts in isolation, while industrial systems require combined solutions
that include arbitration, fault injection, correction, and monitoring. Additionally, many FPGA-based memory
demonstrations lack practical fault emulation and on-board observability. This project aims to bridge that gap
by providing a complete, demonstrable system where ECC behavior, arbitration decisions, and scrubbing
events can be directly observed using LEDs, LCD displays, and waveform analysis.

IV.OBJECTIVES
The objectives of this research are:
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To develop an intelligent property selection system

To integrate soil analysis (Safe Bearing Capacity) into property evaluation

To incorporate [oT-based environmental data (moisture, risk factors)

To implement Al-based property recommendation techniques

To include lifestyle suitability analysis

To generate automated and structured property reports

To reduce dependency on expert consultation

To improve transparency and efficiency in

To provide real-time analysis using loT-based sensors for accurate environmental and soil data
collection

10. To incorporate future development prediction for better long-term property investment decisions.

V. SYSTEM ARCHITECTURE

ARSI e e

<

—

Nearby

Environment
location test

risk tast

Moisture
test

Generate

Environment
report

1=k test

/\7-] nerony
DQQU =

Fig. 1. System Architecture

Choica
test

The system architecture of PropVista represents the interaction between the user, application, admin, and
database components to ensure efficient property evaluation and report generation.

The process begins with the user, who interacts with the system through a mobile application interface. The
user performs authentication (login) and provides necessary inputs such as preferences and test parameters.
After successful login, the user can access the Perform Test module, which includes multiple evaluation tests
such as Safe Bearing Capacity (SBC) Test, Moisture Test, and Choice Test.

The Choice Test further evaluates parameters like lifestyle suitability and risk factors, ensuring that both
technical and user-centric aspects are considered. The results from all tests are processed within the system and
combined to generate a comprehensive analysis.

Once the evaluation is completed, the system generates a detailed report, which provides insights into property
suitability based on collected data and computed results.
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VI.PROPOSED SYSTEM

The proposed system, PropVista — Intelligent Property Selection System, is designed to provide a
comprehensive and data-driven solution for property evaluation by integrating Artificial Intelligence (Al), IoT-
based environmental sensing, and civil engineering analysis. The system aims to overcome the limitations of
traditional property selection methods by combining multiple parameters such as user preferences, property
features, environmental conditions, and structural feasibility into a unified platform.

The system operates through a mobile-based interface that allows users to input their requirements, including
budget, location, and lifestyle preferences. Based on these inputs, the system retrieves relevant property data
from the database and performs a detailed evaluation using predefined criteria. In addition to conventional
parameters, the system incorporates environmental data collected through IoT sensors, such as soil moisture
levels and inputs required for Safe Bearing Capacity (SBC) calculation. This integration enables real-time and
accurate assessment of land conditions.

A core component of the proposed system is the intelligent recommendation engine, which evaluates
properties using a weighted scoring model. The model considers multiple factors, including property attributes,
user preferences, sensor data, and associated risks, to generate a suitability score for each property. Based on
these scores, properties are ranked and the most suitable options are recommended to the user.

The system also includes a soil analysis module, which calculates soil resistance and Safe Bearing Capacity
(SBC) to determine the structural stability of the land. This ensures that the recommended properties meet
safety requirements for construction. Furthermore, the system incorporates additional features such as lifestyle
suitability analysis, environmental risk assessment, and prediction of future developments in the selected area,
providing a holistic evaluation approach.

To enhance usability, the system generates a comprehensive report that summarizes all analysis results,
including property scores, soil conditions, risk levels, and recommendations. This report is designed to be easily
understandable, even for non-technical users, thereby improving transparency and decision-making.

The backend system, supported by Firebase or SQLite, ensures efficient data storage, retrieval, and
processing, while the admin module allows monitoring and management of system data and user activities.
Overall, the proposed system provides a scalable, user-friendly, and intelligent solution for modern property
selection, bridging the gap between technical analysis and practical usability.

VII. METHODOLOGY

The proposed system, PropVista — Intelligent Property Selection System, follows a structured and modular
methodology to evaluate property suitability by integrating user inputs, environmental data, and intelligent
computational models. The system combines mobile application interaction, loT-based sensing, and data-
driven algorithms to provide accurate and reliable property recommendations.

The process begins with the user interacting through an Android-based interface, where preferences such as
budget, location, and amenities are provided. Simultaneously, environmental parameters such as soil moisture
and Safe Bearing Capacity (SBC) are collected using IoT sensors. These inputs are transmitted to the processing
layer, where they undergo preprocessing and normalization to ensure consistency and comparability across
different data sources.

The system employs a mathematical scoring model to evaluate the suitability of properties. The overall
suitability score is computed using a weighted function that integrates multiple

Score=wl1P+w2U+w3S—w4R

where P represents property features such as price, location, and amenities, U denotes user preference
matching, S represents sensor-based environmental data, and Rcorresponds to risk factors. The weights w1,
w2, w3, and w4 determine the relative importance of each parameter in the evaluation process.
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To ensure structural safety, the system incorporates a soil analysis model. The soil resistance The overall
architecture ensures smooth data flow from user input to report generation while maintaining efficient
communication between system components. This design supports real-time analysis, secure data handling,
and scalable system performance, making it suitable for intelligent property selection.

Weight X Height
Depth

Soil Resistance =
The Safe Bearing Capacity (SBC), which indicates the maximum load the soil can safely support, is then
computed using:

Soil Resistance
"~ Area x Factor of Safety

SBC

These values are normalized and integrated into the scoring model to enhance the accuracy of property
evaluation. Properties are then ranked based on their computed scores, and the most suitable options are
presented to the user.

Overall, the proposed methodology integrates Artificial Intelligence, IoT-based sensing, and civil
engineering principles into a unified framework, enabling accurate, real-time, and user-centric property
selection

VIII. RESULTS AND DISCUSSION

The proposed system, PropVista — Intelligent Property Selection System, was successfully implemented and
tested using real-time inputs, simulated property data, and IoT-based sensor integration. The system
demonstrates effective performance in analyzing property suitability by combining user inputs, environmental
data, and intelligent evaluation models.

The mobile application interface generates a comprehensive analyzed report that includes user details, soil
analysis results, environmental risk assessment, and final property recommendations. The system accurately
computes parameters such as Safe Bearing Capacity (SBC) and moisture percentage, which are further used to
derive insights related to land usability, structural stability, and construction feasibility.

From the generated reports, it is observed that the system provides detailed evaluation metrics such as
seasonal stability, flood risk, water logging risk, foundation stability, and property ranking. For example, the
system successfully classified soil conditions (e.g., silty soil) and provided construction recommendations such
as suitable foundation types (raft foundation) and allowable number of floors. This demonstrates the system’s
ability to translate technical soil data into user-friendly insights.

The integration of IoT hardware components, including Arduino UNO, soil moisture sensor, and Bluetooth
module (HC-05), enabled real-time environmental data collection. The sensor readings were accurately
transmitted to the mobile application, ensuring reliable and dynamic analysis. The system effectively utilized
these inputs to compute SBC values and assess soil strength.
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PropVista Analysed Report
User Name: jagruti
User Mobile Number: 8624809131
User Email Id: jagruti.patil1412@gmail.com
SBC Test Result: 12500.0
Moisture Percentage: 40
SBC (kN/m2?): 125

--- Smart Soil Analysis ---
Seasonal Stability: Highly Stable
SBC Impact: Moderate
Construction Cost Impact: High
Land Usability: Excellent

Land Suitability: Highly Suitable
Flood Risk: Low

Water Logging Risk: Minimal
Foundation Stability: Strong
Property Ranking: High
Confidence Level: High

Risk Score: 15/100

Suitability Score: 90/100
Final Recommendation: Best for construction

--- SBC Analysis ---

SBC Value: 125 kN/m?

SBC Category: Weak Soil

Soil Type: Silty Soil

Building Type: Small houses

Foundation Type: Raft Foundation Recommended
Floors Allowed: Up to 2 Floors

Load Capacity: Moderate

Settlement Risk: Moderate

1 @ <
Fig. 1. PropVista Generated Analysis Report

Figure 1 presents the generated property analysis report produced by the PropVista system through the
mobile application interface. The report includes detailed user information along with computed environmental
and structural parameters.

The system successfully calculates key metrics such as Safe Bearing Capacity (SBC) and soil moisture
percentage, which are critical for evaluating construction feasibility. In this case, the SBC value is calculated
as 125 kN/m?, and the moisture percentage is 40%, indicating moderate soil conditions.
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Fig. 2. Smart Soil Analysis and Final Property Decision Report
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--- Smart Soil Analysis ---
Seasonal Stability: Highly Stable
SBC Impact: Moderate
Construction Cost Impact: High
Land Usability: Excellent

Land Suitability: Highly Suitable
Flood Risk: Low

Water Logging Risk: Minimal
Foundation Stability: Strong
Property Ranking: High
Confidence Level: High

Risk Score: 15/100

Suitability Score: 90/100

Final Recommendation: Best for construction

--- SBC Analysis ---

SBC Value: 125 kN/m?

SBC Category: Weak Soil

Soil Type: Silty Soil

Building Type: Small houses
Foundation Type: Raft Foundation Recommended
Floors Allowed: Up to 2 Floors
Load Capacity: Moderate
Settlement Risk: Moderate
Earthquake Safety: Moderate
Foundation Cost: High
Structural Safety Score: 25/100
Final Smart Score: 87/100

--- Final Property Decision ---
Decision: RECOMMENDED (SELECT PROPERTY)
Reason: High soil stability, low risk, and strong construction feasibility.

--- Floor Improvement Analysis ---
Safe Starting Floors: 1
Maximum Floors Possible: 2
Extra Floors Possible: 1
Method: Increase floors by: Raft foundation, soil compaction, proper draina;
system, RCC strengthening.
Recommended Method:
Increase floors by: Raft foundation, soil compaction, proper drainage system,
RCC strengthening.
PropVista Analysis for your property
Thank you for choosing PropVista!

[ @) <

It illustrates the detailed output generated by the PropVista system, focusing on smart soil analysis, structural
evaluation, and final property decision-making. The system analyzes multiple environmental and structural

parameters to provide a comprehensive assessment of property suitability.

The Smart Soil Analysis section evaluates key factors such as seasonal stability, flood risk, water logging
risk, and foundation stability. The results indicate that the soil is highly stable, with low flood risk and minimal
water logging, suggesting favorable environmental conditions. The system also identifies high land usability
and suitability, along with strong foundation stability, indicating that the property is structurally reliable.
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User Name: rty
User Mobile Number: 1234567891
User Email Id: rty @gmail.com
User Suburb: Akurdi

Risk Factor High Flood Risk, Low
Earthquake Risk, Moderate
Pollution

Life Suitability Percentage  |Moderate

PropVista Analysis for your property
Your Suburbs development in upcoming 5-10 years:Akurdi is developing rapidly
with metro connectivity and residential growth.

Thank you for choosing PropVista!

uy V4 RN G

Rename Edit Bookmark Share More

1 O <
Fig. 3. Lifestyle Suitability and Future Development Analysis Report

It presents the output of the lifestyle suitability and location-based analysis module of the PropVista system.
The report includes user details along with suburb-specific insights to support informed property decisions.

The system evaluates environmental risk factors associated with the selected location, such as flood risk,
earthquake risk, and pollution levels. In this case, the analysis indicates high flood risk, low earthquake risk,
and moderate pollution, providing a balanced understanding of environmental conditions.
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Fig. 4. loT-Based Soil Moisture and Data Acquisition System

It illustrates the hardware setup used in the PropVista system for real-time environmental data collection,
specifically soil moisture analysis. The system is built using an Arduino UNO microcontroller, which acts as
the central processing unit for collecting and transmitting sensor data.

The setup includes a soil moisture sensor, which measures the water content present in the soil. This sensor
provides analog data representing soil moisture levels, which is essential for evaluating land conditions and
construction suitability. The collected data is processed by the Arduino and displayed on an 12C LCD (16x2)
display, enabling real-time visualization of sensor readings.

Additionally, a Bluetooth module (HC-05) is integrated into the system to enable wireless communication
between the hardware setup and the mobile application. This allows the sensor data to be transmitted efficiently
to the PropVista application for further analysis and processing.

IX. ADVANTAGES

The proposed system, PropVista, offers several advantages in improving the process of property evaluation
and selection. One of the key benefits is the reduction in dependency on civil engineering experts for basic
analysis, as the system enables users to perform essential evaluations such as soil testing and environmental
assessment independently. This significantly reduces both the time and cost involved in traditional property
evaluation methods.

The system provides a data-driven and accurate decision-making approach by integrating multiple
parameters, including property features, user preferences, environmental conditions, and soil characteristics.
Unlike conventional systems that rely on limited factors, PropVista ensures a more comprehensive evaluation
by combining Artificial Intelligence, IoT-based sensing, and civil engineering principles within a single
platform.

Another major advantage is the enhanced transparency in the decision-making process. The system
generates structured and easy-to-understand reports, allowing users to clearly interpret the results and make
informed decisions. Additionally, the inclusion of real-time environmental data, such as soil moisture and risk
factors, improves the reliability and practicality of the analysis.

PropVista also contributes to better user awareness and understanding by simplifying complex technical
concepts like Safe Bearing Capacity (SBC) and soil strength. This makes the system highly accessible to non-
technical users, enabling them to confidently evaluate properties without specialized knowledge.

Furthermore, the system incorporates lifestyle suitability analysis, considering factors such as nearby
facilities and future development, which enhances the overall quality of property selection. Its user-friendly
interface, scalability, and ability to provide automated recommendations make it an efficient and modern
solution for real estate decision-making.

Overall, the proposed system improves efficiency, accuracy, transparency, and user empowerment in
property evaluation, making it a valuable tool for buyers, builders, and investors.
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X. LIMITATIONS

Despite its advantages, the proposed system, PropVista, has certain limitations that may affect its overall
performance and applicability. One of the primary limitations is its dependence on the accuracy of input data.
If users provide incomplete or incorrect information, or if sensor readings are inaccurate, the generated results
and recommendations may be affected.

The system also relies on IoT-based sensors for environmental data such as soil moisture and SBC-related
inputs. Any malfunction, calibration error, or unavailability of these sensors can impact the reliability of the
analysis. Additionally, real-time data acquisition may vary depending on hardware quality and environmental
conditions.

Another limitation is that the system’s recommendation model is based on predefined weights and
parameters. While this provides structured analysis, it may not fully capture all real-world complexities or
dynamic changes in property conditions and market trends.

The system also requires internet connectivity for accessing APIs, fetching environmental data, and
processing user inputs. In areas with poor network connectivity, system performance and usability may be
limited.

Overall, addressing these limitations in future enhancements can further improve the system’s accuracy,
reliability, and scalability.

XI. FUTURE SCOPE

The proposed system, PropVista, can be further enhanced by incorporating advanced technologies and
expanding its capabilities to improve accuracy, scalability, and usability. One of the key future enhancements
is the integration of advanced machine learning and deep learning models, such as neural networks, to improve
the precision of property recommendations and predictive analysis.

The system can be extended by developing a web and cross-platform mobile application, enabling wider
accessibility and improved user engagement. Integration with real-time real estate datasets and government
databases can further enhance the reliability and accuracy of property information and predictions.

The system can also be expanded to include blockchain technology for secure and transparent property
transactions, reducing the risk of fraud. Integration with Geographic Information Systems (GIS) can provide
detailed location-based analysis, including infrastructure development, traffic patterns, and risk zones.

Furthermore, the platform can be scaled to support smart city applications, where it can assist in urban
planning and large-scale infrastructure decision-making. Enhancements such as real-time notifications,
personalized dashboards, and advanced reporting features can further improve user experience.

Overall, these future improvements will transform PropVista into a more intelligent, scalable, and
comprehensive property evaluation system, capable of addressing real-world challenges in the real estate
domain.

XII. CONCLUSION

This paper presented PropVista, an intelligent property selection system designed to improve decision-
making in the real estate domain by integrating Artificial Intelligence, loT-based soil analysis, and civil
engineering principles. Unlike traditional methods that focus mainly on financial and legal aspects, the
proposed system considers critical parameters such as Safe Bearing Capacity (SBC), soil moisture,
environmental risks, and lifestyle suitability.

The system provides a comprehensive and data-driven approach to property evaluation by combining user
preferences with real-time environmental data and analytical models. It simplifies complex technical
assessments and makes them accessible to non-technical users, thereby reducing dependency on expert
consultation.
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The implementation demonstrates improved accuracy, efficiency, and transparency in property selection.
By generating structured reports and personalized recommendations, PropVista enables users to make
informed, reliable, and safe investment decisions.

Overall, the proposed system bridges the gap between civil engineering analysis and user-friendly
technology, contributing to the development of smart and intelligent real estate solutions.
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