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ABSTRACT:

In hilly terrains, constructing safe and durable houses poses a significant challenge due to varying soil characteristics, unpredictable climate, and topographical
complexity. This project presents an Al-based Soil Parameter Analysis and Hill Station House Building Recommendation System that utilizes Recurrent Neural
Networks (RNN) to analyze soil data and provide intelligent building recommendations. The system collects essential soil parameters such as moisture content, pH
level, soil texture, organic matter, permeability, and bearing capacity either through sensors or from uploaded datasets. These sequential soil patterns are analyzed
using RNN, which is well-suited for handling time-series and dependent data. By learning the dependencies between soil features across different locations and
depths, the model predicts the suitability of soil for residential construction in hill station environments. The system then generates recommendations regarding
foundation type, structural design, slope stabilization methods, and materials suitable for the detected soil class. It also provides alerts in case of landslide-prone
areas based on historical and current soil trends. With the integration of GIS mapping and terrain analysis, users can visualize land suitability for construction. The
proposed system aids engineers, architects, and decision-makers in selecting appropriate locations and safe construction techniques, thereby minimizing the risk of
structural failure and environmental damage. The use of RNN ensures high accuracy in pattern recognition and forecasting, making the system adaptive and robust
for real-world deployment.

Keywords: Soil Parameter Analysis, RNN, Al in Civil Engineering, Hill Station Construction, Foundation Recommendation, Landslide Risk, Smart
Building System, Terrain Suitability.

Introduction:

The main study of the project is Artificial Intelligence recommendation approach where the building over.Construction in hilly regions presents unique
challenges due to varying land slopes, soil erosion risks, and the need for appropriate construction materials. This project aims to develop an Al-powered
Smart Building Recommendation System that analyzes real-time environmental data to provide optimized construction guidelines for safe and sustainable
development. The primary objective of the system is to create a building recommendation in hilly regions with efficient planning using Al system. The
secondary objective is to analyze the system where the complete detection of soil based parameters and detection of construction mechanism can be
done.To assess and monitor soil erosion rates using advanced sensors and geospatial analysis.

To evaluate land slope and topographical characteristics for construction feasibility. To recommend suitable construction materials based on terrain
conditions

Artificial Intelligence (Al) plays a crucial role in analyzing landslide risks, slope stability, and soil conditions to recommend safe building locations in
hill regions. The system can leverage machine learning (ML) and deep learning (DL) techniques to process environmental data and provide intelligent
recommendations.Geographical Information System (GIS) play a crucial role in your project by analyzing spatial data related to landslides, slope
stability, and soil conditions. GIS allows to visualize, process, and interpret geographical information to recommend safe building locations in hill
regions.Pre-Construction Site assessment - Pre-construction site assessment is critical in hill regions to ensure safe and sustainable construction. Your
system can automate the analysis of landslides, slopes, and soil conditions using Al.

The main study of the project is Artificial Intelligence recommendation approach where the building over.Construction in hilly regions presents unique
challenges due to varying land slopes, soil erosion risks, and the need for appropriate construction materials. This project aims to develop an Al-powered
Smart Building Recommendation System that analyzes real-time environmental data to provide optimized construction guidelines for safe and sustainable
development.


http://www.ijrpr.com/
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PROPOSED SYSTEM:

»  The proposed system integrates Artificial Intelligence (Al), loT, GIS, and remote sensing to provide real-time construction recommendations
in hilly regions.

> It will analyze soil erosion rate, land slope, and optimal construction materials, while also generating automated blueprints for safe
infrastructure development.

> Recurrent Neural Network (RNN) will be processed on getting the exact parameter analysis where the dataset can be classified and matched
with the feature of user parameters

ARCHITECTURE DIAGRAM:
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Pre-processing

Missing Values Irrelevant Values

Attribute Extraction

RNN Classification

Building Recommendation

MODULE LIST:

Data collection
Pre-processing
Attribute Analysis
User parameter
Parameter classification
Recommendation
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TECHNIQUES USED:

Recurrent Neural Networks (RNN):
. Applied for sequential pattern analysis of erosion data over time.
. Used to classify terrain characteristics by matching current sensor data with historical datasets.
. Enhances accuracy by learning time-dependent changes in soil and climate.
Automated Blueprint Generation:
. Al-powered design generator that creates safe architectural layouts.
. Incorporates safety buffer zones, drainage planning, and material layering schemes.
Data Visualization:
. Use of OpenCV and Matplotlib for graph-based visualization of terrain statistics and blueprint overlays.



International Journal of Research Publication and Reviews, Vol (6), Issue (4), April (2025), Page — 8510-8514 8512

. Interactive dashboard for field engineers and planners.

DATA COLLECTION:

To ensure accurate analysis and reliable construction recommendations, the system uses both real-time IoT sensor data and pre-analyzed historical
datasets. The dataset collection process is categorized into the following:

1. loT-Based Real-Time Sensor Data:

Deployed sensors in hilly regions collect environmental and soil-related data continuously. The key sensor data collected include:
Soil Moisture Level:

Collected using soil moisture sensors to analyze erosion risk.

Soil Erosion Rate:

Calculated using changes in soil density, moisture retention, and surface runoff data.

Slope Gradient and Stability:

Measured through accelerometers or inclination sensors to determine the angle of inclination and possible landslide risk.

Data Preprocessing & Labeling:

Sensor readings are cleaned and standardized for time-series input into RNN models.

Terrain zones are labeled based on risk levels (e.g., low, moderate, high).

Construction materials are tagged with suitability levels for specific slopes and soil types.

RESULT AND DISSCUSION:

For running and implementation of interface:
1. The interface of the page will referred as the buildings constructions.
2. In the admin login page we need to make the username and password or else create a username and password.
3. After we need to train the dataset (soil) from the given choosen file then click on the submit button.
4. Then the implementation of the project will gives the every proper details like Soil type ( Sandy), Soil Moisture (%) (7.019602495), Soil Ph
(5.747208548), Bulk density (glcm”3) (1.614295999) then after the details we need to make submit
5. Then final output will be represents.
Eg: 1.Slope_Category : Moderate
2.Building Allowed: Yes
3.Max floors: 02
4.Blueprint : House _Blueprint_A
5.Result: House

AI Building Recommendation HOME  ADMIN  USER

SAFETY Al BUILDING
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AI Building Recommendation ADMIN  USER

ADMIN LOGIN

Username admin
Password

Submit

AI Bui|d|ng Recommendation HOME  TRAIN DATASET ~ CHATBOT TRAINING  PRODUCT TRAINING ~ USER  LOGOUT

7 h" % d

TRAIN DATASET (soil)

Choose File INCRIIERSIICE)

Submit

Soil Type
Soil Moisture (%) 7.019602495

Soil pH 5.747208548

Bulk Density (glcmA3) 1.614295999

Organic Matter (%) 0.658406493

-

Slope_Category Moderate
Building_Allowed Yes

Max_Floors 2

Blueprint House_Blueprint_A
Result wiouse
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CONCLUSION:

A smart monitoring system leveraging machine learning for safety in residential hill areas offers real-time alerts, enhanced security, and improved
response times for potential threats. By incorporating 10T sensors and machine learning algorithms, the system can accurately detect suspicious activities,
monitor environmental conditions, and provide timely warnings to residents and authorities. This proactive approach can significantly reduce the risk of
accidents, natural disasters, and security breaches, enhancing the overall safety and well-being of residents in hilly regions
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