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Abstract: The Smart Residential Construction Planning System is a new initiative leveraging technology that aims to simplify
house construction, speed up the process and enhance the accuracy of the final result. Conventionally, construction had been a
source of a lot of problems, like miscalculations on the costing side, work get done behind schedule, materials being handled
improperly and lack of good planning. With this platform, Al-powered predictive analytics, digitally enabled planning
instruments and the application of automation are used for resolving the aforementioned issues. The users firstly share basic
parameters such as plot area, availability of budget, number of floors and preference of materials. After that the program
independently designs the building plan along with the cost estimation, the list of materials, and construction timeline. It not
only plans the construction sequence at its best but also gives tips on how to save materials. With real-time updates on work and
live progress reports, it is possible to see the job status and be able to make changes for the better. This platform facilitates in
enhancing accuracy in planning, minimizing cost and time, and promoting the overall advantage of quality in residential
building projects.

It works well with engineers architects contractors as well as home owners resorting to a smart and trustworthy house building
solution.

Index Terms Smart Construction Planning, Residential Building Design, Cost Estimation, Budget Optimization, Web-Based
System, Resource Management, Automated Planning, User Input Analysis, 3D Visualization, Civil Engineering Software.

I.  INTRODUCTION.
To cope with those problems that the building industry is facing, the new system proposes a fully-automated and very convenient
platform to the user, which will make construction planning so easy and that the user will be able to do it without any problem by
him/her self.
The system takes user's data like the amount of money he/she can spend, the size of the piece of land, the number of rooms, the
design features, and then their construction plans are made very efficiently by the system. Besides generating the building plans, the
system is also capable of giving extremely accurate cost estimates. It does this by looking at things like the quantity of materials
needed, labor charges, and other important factors.
It helps in lessening financial risk Management.of costs. Besides, few spots have been left open to be added . Over and above, the
system uses decision-making models supported by data, to select the best design options and construction layouts. Hence it is able
to deliver a better space utilization, effective resource management and higher planning accuracy. One of its main features that
make it stand out from other similar systems is the 3D visualization. It lets users see a very detailed and lifelike image of the new
building even before the actual work. If very well guided and the work is done correctly, this feature will be a great help for the
potential home owner and also the architect to avoid design mistakes in the project, which will make the whole process much more
satisfactory for everyone involved.
Database so that it can store user's data, information relating to the project and also plans made, which is simple to retrieve and
modify at any time if needed.
Since it is an online application, it guarantees that users, engineers and other parties to the project will be able to access it from
anywhere, hence facilitate collaboration greatly. Besides that, the new system has the capability and scope to incorporate various
other features and functionalities in the future. The integration of Al-assisted cost management is one such feature that is being
considered for future updated versions of the system.
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Objective Metric Outcome
01 Planning Time Faster generation of
Reduction construction plans based on
user inputs
02 Cost Estimation | Accurate budget calculation
Accuracy for materials and construction
03 Design Suitable house designs
Optimization generated based on budget
Efficiency and requirements
04 System Usability |User-friendly web interface
with easy navigation and 3D
visualization

Table 1: Objective Mapping

Il. LITERATURE SURVEY
Building construction planning has taken a huge leap forward after digital technologies have, among other things, enabled
construction planners to do residential building design and estimation, with user support, automatically. Initially, construction
planning was dependent on personal knowledge, calculations on paper, and consulting with experts for designs. These conventional
methods were usually prone to errors, costlier, and slower. Besides, not having the right tools to plan visually made even users
finding it hard to manage designs and resources. Eventually, some digital tools coming allowing users to do simple price and
planning estimations, using software applications, were introduced. However, these systems didn't have integration and advanced
features[1].
Researchers have looked at whether using websites can make planning for building houses more effective. Such platforms let users
key in constraints like budget, plot size, and building needs, then coming up with construction plans that fit those inputs.
Connecting database and cloud technologies has led to better data storage, data access, and data management. To make it easier for
users' decision making, certain systems even utilized house models that are ready-made. But, on the other hand, these web-based
platforms also at times necessitated manual tweaking and were not very flexible in producing fully customized plans. That
inevitably meant that their potential in meeting the needs of a very wide range of users was limited [2].
Following significant progress in intelligent systems, scholars have come up with advanced solutions that integrate optimization
methods and data-based approaches. These clever systems employ algorithms not only for accurate cost estimation but also for
enhancing space usage and recommending effective building layouts. Furthermore, incorporating 3D visualization technologies has
made it possible to present very close-to-reality models of the planned buildings to the users even before the start of construction,
thereby leading to better comprehension and making of decisions. Though these features may be a little better than before,
numerous systems still fall short as they fail to offer a comprehensive solution by merging cost estimation, automatic planning, and
visualization in one single platform. This clearly points to the requirement of a more integrated smart residential construction
planning system [3].

11l. PROPOSED METHODOLOGY

A.  System Overview

The Smart Residential Construction Planning System has been built as an intelligent, flexible, and highly personalized platform
which makes the planning of residential construction easy from start to finish. The system is structured in a modular and layered
fashion - presentation layer, application logic layer, and data layer, communicating seamlessly between user inputs, processing
mechanisms, and data storage. The presentation layer functions as the user interface through which the users interact with the
system. It is created to be user-friendly and straightforward giving the users the ability to input data like budget, plot size, number
of floors, and facilities needed. The system focus on making it simple for even a user with no technical skills to carry out their
construction planning efficiently. The application logic layer is the heart of the system, processing all calculations and decisions. It
employs algorithms to interpret user inputs, calculate costs, and produce the best construction plans. Besides that, it manages the
choice of designs by recommending house types that fit the budget and space limits. On top of that, it enables high-tech options
such as 3D images for users to see a very real view of the house they plan to build.

©NRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 9743



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 14 Issue IV Apr 2026- Available at www.ijraset.com

The data layer faciliter storing of all system-related information such as user inputs, generated plans, cost estimations, and resource
details. Structured database management systems are typically used to maintain data integrity, security, and quick access to
information for future use.

To make the system more functional it has been split into a few modules that work together: The system has the capacity of live
updating and fast execution, allowing the user to see the outcome immediately after input. Because of its modular structure, it is
possible to incorporate new features like Al-based optimization or real-time material pricing systems without disrupting the current
operations. In summary, the Smart Residential Construction Planning System by virtue of automation, intelligent decision-making,
and user-friendly design is a thorough, effective, and up-to-date method of residential planning.

B. Al Integration and Intelligent Planning

Smart Residential Construction Planning System harnesses intelligent techniques to improve accuracy, efficiency, and user
experience in construction planning. Besides mere automation, the system may include sophisticated Al-based methods to enhance
human decision-making and flexibility.

One important factor is the use of optimization algorithms. These algorithms examine various potential building layouts and choose
the most efficient one by taking into consideration limitations like budget, space usage, and availability of resources. With such a
process, it is confirmed that the final construction plan is not only economical but also the best in terms of structure and function.
Predictive analytics could also be one feature the system employs to forecast future construction expenses by looking at the price
changes of materials and wages over time. Examining past data, the system can generate reliable and flexible cost projections, thus
enabling the users to make more effective financial plans.

Another enhancement is the incorporation of rule-based expert systems that capture construction knowledge (like typical room
dimensions, materials, and standards) into the platform. As a result, it can help users to make reasonable and valid decisions
technically even without the intervention of a professional.

Integrating constraint-based planning means that every plan produced will be checked against real-world conditions like minimum
space requirements, structural feasibility, or budget limits. This way, the output is not only relevant but also practical from a design
perspective. Besides, the system can work in a way that it learns through interaction, and based on how a user interacts and gives
feedback, the system gradually becomes better. For instance, the system can give more priority to designs or layouts that a user has
often chosen as part of the recommendation, and thus the system becomes more personalized.

Adding smart visualization methods consequently greatly improves planning since they enable users to visually examine various
design changes. For instance, this aids in comparing several alternatives and choosing the most appropriate one more clearly. The
system, as a future improve-ment, is capable of incorporat-ing machine learning models that it can automatically learn from large
datasets of construction projects, resulting in more accurate predic-tions and intelligent recom-mendations. Besides, it can be linked
with real-time API for material pricing, which makes the system even more dynamic and practical.

C. Construction Planning Workflow

The system kicks off when the user visits the web platform and inputs key data such as budget (e.g. 1050 lakhs), the size of the plot
(e.g. 8003000 sg. ft), number of floors, and other requirements such as humber of rooms, parking, or garden space. The above
inputs are the basis for the whole process.

After inputting the data, system runs a check on the inputs to make sure they are possible. For instance, if a user inputs a very low
budget for a large plot size, the system may suggest the user to modify the inputs or the system

can find optimized alternatives for the user. This stage ensures that the user will not make an unrealistic plan. The approved input is
sent to the processing and planning module, where intelligent algorithms examine the data. The system drafts several layout options
(usually, 3 to 5 plans) based on space utilization and user preferences. Each plan is done according to standard construction norms
e.g. minimum room size standards (bedroom 100 sg. ft, kitchen 70 sg. ft).

Subsequently, the cost estimation component figures out the tentative building expenditure based on average pricing: Rate per sqg.
ft: 1500 2500 Ilustration: For 1200 sq. ft Estimated cost 1830 lakhs The system divides the cost into: Once the costs are computed,
the design recommendation module sorts the created plans according to: The most appropriate plan is finally chosen and shown to
the user along with other options. Moreover, the system features 3D visualization, which lets users see a lifelike model of the
chosen design. This way, users get a clearer picture of the structure and can decide smarter prior to starting construction. At last, the
system presents the entire output, for example: The work process allows for live modifications, so any change in user input (budget
size etc.) updates the floor plans and cost figures instantly.
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D. Data Processing and Cost Estimation

The Data Processing and Cost Estimation module plays an integral role within the Smart Residential Construction Planning
System. It not only gathers and analyzes the information provided by the users but also draws up detailed, precise construction
cost estimates. This module makes certain that the planning remains trustworthy and effective while adhering closely to real-
world construction norms. The first step is gathering data, where the system gets details like budget, plot size, number of floors,
and user requirements (e.g. number of rooms parking etc.). After gathering the information, the system processes it, arranging the
data into an organized format that is ready for analysis. Then, the system carries out a data validation process that assesses the
viability of the inputs. It spots discrepancies, for example, a very small budget for a very large construction project, and gives
inputs on how to make the inputs realistic. This phase is a great way of preventing impractical plans and guaranteeing that the
results are workable. Once the system has been verified, the next step is feature extraction where it identifies the key attributes
such as total built-up area, approximate quantity of materials, and cost parameters. These figures are the main inputs in cost
estimation. The cost estimation section determines the overall building cost by applying a typical method of cost-per-square-foot.
It accounts for different factors such as the quality of construction, type of materials, and labor costs. The system further breaks
down the total cost into main elements like materials and labor, users. This component of the system allows for live updates, so
that any modification in user's input results in an updated cost estimation instantly. That makes it possible for users to test various
planning scenarios and select the one best fitting their budget. Also, the system is capable of recommending ways to save on
costs, for instance, making efficient use of space, choosing alternative materials, or changing design features so as to cut down
total expenditure. In fact, the module is able to convert mere user inputs into impactful information and precise cost estimations
thereby assisting users in decision making about residential construction planning.

E. Design Recommendation System

The Design Recommendation System is one of the most important parts of the Smart Residential Construction Planning System that
assists users in choosing the best house design that matches their needs. It is capable of doing the whole design selection process
without any human interference and it can produce and suggest construction plans that are optimized.

The process starts when a user puts in the input figures like budget range (e.g. 1050 lakhs), plot size (e.g. between 800 3,000 sg. ft.),
and number of floors. They can also specify requirements such as number of bedrooms kitchen parking, and other features. The
system then processes the input information and determines the constraints and preferences.

Using this data, the system creates several (usually 3-5) design alternatives. Each layout complies with basic building standards like
minimum room dimensions (for example, a bedroom should be at least 100 sqg. ft, a kitchen - 70 sqg. ft) and appropriate space
distribution. Typically, the system manages to make very good use of the available plot, resulting in approximately 80-90% of the
space being effectively available.

The generated designs are then evaluated using key factors such as:

« Cost Efficiency (staying within the user’s budget)

e  Space Utilization (maximum use of available area)

« Requirement Matching (meeting user needs like number of rooms)

Each design is assigned a score, for example:

e  Cost Efficiency — 40%

e  Space Utilization — 30%

e  User Requirements — 30%

The system sorts all the designs by their scores and suggests the top one while showing the other alternatives for the user to compare.
Moreover, the system allows a user to personalize the inputs (like increasing the budget or changing the number of rooms) and
immediately get the new designs. It gives the user a chance to try out different scenarios in planning and be more flexible in their
decisions. The Smart Residential Construction Planning System depends on well-organized and meaningful data for producing
precise and speedy advices. The system gathers different types of data including the user input data such as budget range, land
dimensions, number of floors, number of rooms, and preferred design type. Besides that, it makes use of construction-related data
like material costs, labor charges, and standard cost per square foot to have an estimation of total expenses. Besides data, predefined
house designs including 1BHK 2BHK 3BHK, duplex etc. layouts are stored in the system. It also considers architectural aspects
such as space utilization, ventilation, and room alignment. Optionally, historical data such as past project costs and material price
trends can also be incorporated to improve prediction accuracy.
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Using this data, system runs a Design Recommendation System that smartly recommends construction plans that are fit. The first
thing the system does is to check the user inputs and remove designs that do not comply with the budget or land size constraints.
Next, it uses a matching mechanism to identify how closely the design options meet the user requirements and the highest scored
option corresponds to the greatest match and feasibility. On top of that, the system decides the best option by taking into account the
cost efficiency, maximum space utilization, and user preferences to the fullest extent possible.

<>

[ User Opens Web Application J

Enter User Inputs
(Budget, Plot Size, Floors, Requirements)

Input Validation
(Check feasitility of data)

Data Processing
(Organize and analyze inputs)

Design Generation Module
(Create multiple house plans)

¥

Cost Estimation Module
(Calculate total construction cost)

I

Design Evaluation & Recommendation
(Rank plans based on efficiency)

v

3D Visualization Module
(Display selected design in 3D view)

Display Final Output
(Plan + Cost + Design Options)

User Modifies Input?

Fig. 1. System Architecture

F. 3D Visualization Module

The 3D Visualization Module is a key part of the Smart Residential Construction Planning System that offers a lifelike visual
depiction of the planned building. It facilitates the users to visualize their house even before it is physically constructed. This
ultimately improves the efficiency of the decision-making process and helps to avoid design mistakes.

The process takes off when the system produces the final or chosen 2D layout. This layout is later transformed into a 3D
representation by outlining the major components such as walls rooms doors, windows, and floors. The system utilizes visualization
methods to present these components in a 3D perspective.

This software enables the visualization of a building from multiple angles which will provide the users with a thorough grasp of the
layout, the spacing, and the overall architecture. It is only through this that the users can properly visualize the configurations of the
rooms, the height, and the dimensions as it is quite a challenge to depict these elements solely through 2D plans. Major highlights
of the 3D Visualization Software package are:

e Realistic View: Displays the house design in a lifelike format

e Better Understanding: Helps users easily understand layout and structure

e Error Detection: Identifies design issues before construction

o Interactive Exploration: Allows users to explore different views.
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The module also facilitates interactive modifications; thus, for example, if the user changes the input, such as the length of a room or
the number of floors, the 3D model, changes reflect the real situation automatically. Consequently, this enables users to look at and
distinguish potential design layouts in a very effective way. On the technology side, the design may integrate visualization libraries
or tools (e.g. simple 3D rendering methods in web technologies) to generate and show models. How advanced the visual aspect will
be depends on the overall system, from elementary box designs to highly photo-realistic buildings. All in all, implementing a 3D
Visualization Feature increases the users' enjoyment of the product while making the project layout process more convenient,
intelligible, and accurate.

IV. IMPLEMENTATION
A.  Frontend Development
Frontend Development of the Smart Residential Construction Planning System is all about making a simple and attractive interface
that users effectively get a chance to plan their construction needs. It serves as the user system interaction aspect so that user input
is gathered without troubles and output is shown clearly.
Frontend development is done with HTML CSS JavaScript and other technologies that mainly help in creating responsive and
visually attractive web pages. HTML is meant to organize the web content, CSS is in charge of styling and creating the page layout,
while JavaScript brings interactivity and dynamic features to the application. The system offers an easy-to-use and straightforward
user interface where users are able to input their data, for example:
1) Budget (e.g., 10-50 lakhs)
2) Plot size (e.g., 800-3000 sq. ft)
3) Number of floors
4) Number of rooms and additional features
The frontend is made responsive so that it is compatible with different devices like laptops, tablets, and mobile phones. Another
feature is the support for real-time updates, which means that when a user changes input, the new results get displayed
automatically.
Besides that, the frontend makes calls to the backend using HTTP requests (APIs), which enables exchange of data and real-time
communication. It also has the capability to show graphical content, like presenting 2D plans or merging with 3D modules for a
more intuitive grasp by the users.

B. Backend Development

Backend Development of the Smart Residential Construction Planning System is the part that carries out the main logic, data
processing, and interaction between different parts of the system. It will be the central part of the application where all the work like
cost estimation, design generation, and data validation are done.

The Backend Development for the Smart Residential Construction Planning System handles the main logic, data processing, and
communication among the different parts of the system. It is the central processing unit of the software, where all the functionalities
such as estimating the cost, creating designs, and validating data are implemented. Python programming language along with the Flask
web framework is used for the backend development, providing a simple yet powerful platform for building web applications. It is
responsible for facilitating the communication between the user interface and the database by processing the inputs of the users and
producing the correct outputs. For example, when a user enters the details like budget, plot size, number of floors, and requirements,
the backend carries out the following operations:

1) Data Reception: Receives input data from the frontend through HT TP requests.

2) Input Validation: Checks whether the data is valid and feasible (e.g., budget matches plot size).

3) Data Processing: Organizes and analyzes the input to prepare for computation.

4) Cost Estimation: Calculates construction cost based on predefined rates (X1500-2500 per sq. ft).

5) Design Generation: Creates multiple layout options based on user constraints.

6) Recommendation Logic: Selects and ranks the best design using efficiency criteria.

7) Response Generation: Sends the final output (plans, cost, suggestions) back to the frontend.

Besides that, the backend communicates with the database system in a way that user inputs, generated plans, and cost details get stored.
It guarantees the securing of data and quick getting the data for future use. Moreover, the backend pave the way for the processing of
events as they occur, that is, any modification in the user input will cause the instant calculation and the updated results. Besides that, it
has a modular structure, whereby the execution of each functionality is in separate modules designed to be independent so they will be
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easily scalable and maintainable (cost estimation, design recommendation, etc.). The system can also expose REST APIs, which
facilitate easy communication between frontend, backend, and other modules such as 3D visualization. In general, the backend makes
sure that the system functions efficiently, processes data correctly, and provides trustworthy construction planning solutions.

C. Database Implementation

The Database Implementation in the Smart Residential Construction Planning System mainly deals with the storage, handling, and
retrieval of all data necessary for the smooth functioning of the system. It makes sure that user inputs, production plans, cost
estimates, and system records are securely stored and conveniently accessible. The system usually relies on a relational database
(SQL-based) like MySQL or SQLite. The database is structured to store different types of data in tables. Each table keeps specific
details, and the relationships between tables help maintain the consistency and integrity of the data. The primary tables utilized in
the system are:

1) User Table: Stores user details such as user 1D, name, and login information (if authentication is implemented).

2) Input Data Table: Stores user inputs like budget, plot size, number of floors, and requirements.

3) Plan Table: Stores generated construction plans and design details.

4) Cost Estimation Table: Stores calculated cost data including total cost, material cost, and labor cost.

5) System Logs Table: Keeps track of user activities and system operations for analysis.

Suppose a user enters a 1200 sg. ft plan along with a 20 lakh budget, the system retains all those inputs as well as the outputs it has
generated. This feature enables one to revisit, compare, or alter the data at a later time.

The database design is based on normalization rules to prevent repeated data and increase efficiency. Besides, it is adaptable so that
additional tables or fields can be incorporated as the system evolves. In fact, the database setup is instrumental in preserving the
reliability of the system, facilitating data-driven decision-making, and enabling the seamless operation of the Smart Residential
Construction Planning System.

Data Processing and Feature Extraction Module

This module is responsible for the complaint data processing to generate an intelligent analysis-ready dataset.

Functions are:

Smart Residential Construction Planning System Process

vate W D i
Check Create Rank Vi s
feasibility ~ multiple  plans based by

of data house plans  on efficiency

Smart Residential Construction Planning System Process

Fig. 2. Smart Residential Construction Planning System Workflow

D. Core Modules Implementation (Cost Estimation & Design Recommendation)

At the heart of the system are two principal modules, namely the Cost Estimation Module and the Design Recommendation Module,
which collectively constitute the main framework of the planning system. Firstly, the Cost Estimation Module determines the
overall building expense based on the details provided by the user, i.e. plot area, number of storeys, and construction standards. It
relies on typical cost-per-square-foot figures (for instance, 15002500 per sqg. ft) to come up with the total cost. Besides, the module
breaks down the total expenditure into elements such as material costs (6070%) and labor costs (3040%). Moreover, it adjusts the
cost in real-time anytime the user modifies the inputs, thereby maintaining up-to-date accuracy.

The Design Recommendation Module not only generates a number of house designs but also suggests form of them that fit the user
requirements. It produce different layout plans and assess them through different criteria such as space efficient, cost effectiveness
and how well requirements are fulfilled. Each plan is scored and the top design is presented to the user together with other options
Two modules work together to ensure that the designs suggested are within the user's budget and other requirements. Such a joint
implementation results in the best and most viable construction planning solutions.
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The outcomes reveal that the system not only attains a high level of reliability but also proficiently classifies complaints and
establishes their priority levels. Confusion matrix analysis reveals that majority of complaints are classified correctly, with only few
instances of misclassification among similar categories.

It allows to monitor complaints in real time and send instant notifications regarding complaint status. The dashboard feature helps
administrators analyze complaint trends and evaluate how different departments handle cases and the time taken for case resolution.
Traditional systems do not present some of the proposed system's multiple advantages. For example: Faster complaint registration
through QR codes Automated classification and prioritization of complaints Less manual workload Good transparency through real-
time updates Better resource allocation for departments.

E. System Testing and Deployment

The System Testing phase ensures that the application works correctly, efficiently, and without errors. Different types of testing are
performed to verify system performance:

1) Unit Testing: Tests individual modules like cost estimation and design generation

2) Integration Testing: Ensures all modules work together properly

3) System Testing: Checks the complete system functionality

4) User Testing: Verifies usability and user experience

Tests expose errors that during the refactoring phase are fixed, the goal being increasing the trust level and performance of the
system. After the testing phase gave positive results, the system was moved to the Deployment phase. The application is there as a
web-based system, so you can reach it through browsers. Deployment needs server setup, database configuration, and securing the
proper running of the application.

The system is capable of being deployed locally (for demonstration purposes) or on a hosting platform to allow access to more
users. After the deployment of the system, users are able to interact with it in real time to produce plans and cost estimates.

V. RESULT
The Smart Residential Construction Planning System is a great example of how the residential construction planning process can be
fully automated and made very simple. The system generates very efficient and accurate results that are highly dependent on the
inputs provided by the user such as budget, plot size, and construction requirements.
Our developed system can create several house design alternatives (usually 3-5 floor plans) for the same input. These layouts are
fine-tuned from the perspective of the usage of space, leading to 80-90% of the area being effectively planned. Besides, the system
guarantees all the designs it comes up with will be aligned with the typical building codes thus, they will be both workable and
viable.
The cost estimation module offers a range of approximate prices based on standard rates (15002500 per sg. ft). For instance, for a
1200 sqg. ft house, the system estimates a minimum and maximum cost of 1830 lakhs. Furthermore, the cost explanation is well-
structured and transparent, material cost estimation around 60-70% and labor cost projection around 30-40%, that allows customers
to recognize the fund distribution between the two major sectors.
The design recommendation system is competent at ranking and proposing the best design that matches the user's requirements. It
checks that the choice is a plan within the target budget yet does not compromise the quality and efficiency of the design.The 3D
visualization component makes the output more powerful by displaying a visual image of the chosen design. It gives users a clear
picture of the arrangement and serves as a tool of inspection to raise the awareness of the changes before the start of the work,
thereby minimizing errors in the design.

VI. CONCLUSION

Smart Residential Construction Planning System offers a smart and highly effective way to cut down the complexity of residential
construction planning. The system has demonstrated the capability of implementing the automation of major functions like
processing data, estimating costs, and suggesting designs, thereby minimizing manual computations and the requirement for
specialists.

Users are able to set parameters such as budget, plot size and requirements in order to have the system generate optimized
construction plans that are not only feasible but also cost-effective. Implementation of smart algorithms guarantees precise cost
estimation and maximizes space utilization, and at the same time, the design suggestion feature assists users in selecting the best
house plan that matches their needs.
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Incorporating the 3D visualization module into the system gives it an edge by showing the planned structure in a clear and realistic
manner, which helps the users understand the design better and spot any potential issues early on. This leads to better decisions in
general and fewer mistakes during the construction phase.

The system is pretty straightforward and hardly takes any time. Also, since it is a web-based platform, it is accessible and can be
used by a variety of people, even those not technically skilled. There are quite a few restrictions; however, it shows great
possibilities of getting better by using highly advanced Al methods and live data.

The Smart Residential Construction Planning System as a whole, completely changes the typical construction planning by making it
more modern, automated, and highly efficient thus simplifying for users the planning and visualization of their dream homes with
confidence.
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