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Abstract

"Enhancing Product Customization: Leveraging 3D Modeling and Al-Generated Print Application"
is a groundbreaking project that explores the integration of 3D modeling and Al to revolutionize
the realm of product customization. Traditionally, manual alterations were time-consuming and
costly, but with the convergence of 3D modeling and Al, businesses can now offer unprecedented
flexibility and efficiency to their customers. This project develops an application that combines
user-friendly interfaces, advanced 3D modeling technology, and Al-driven customization options
to provide a unique and personalized experience for users. By continuously learning from user
interactions and preferences, the Al engine suggests innovative customization options that align
with individual customer tastes. The project incorporates credible research findings and insights
to ensure accuracy and credibility. Overall, this project sets a new standard for personalized

product innovation by harnessing the power of 3D modeling and Al.
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1. Chapter 1: Introduction

1.1 Introduction

(Smith, 2022) In today's dynamic market, product customization has emerged as a crucial factor
for businesses seeking to enhance customer satisfaction and establish a unique brand identity.
Traditionally, product customization relied on manual alterations, which often proved time-
consuming and expensive. However, the convergence of 3D modeling and Al-generated print
applications has revolutionized the landscape of product customization, offering unprecedented

flexibility and efficiency.

The integration of 3D modeling technology into the customization process has introduced a
paradigm shift. By leveraging advanced computer-aided design (CAD) software, manufacturers
can now create highly precise and detailed virtual models of their products. This technological
advancement enables customers to visualize and interact with various customizable aspects of a

product, empowering them to make well-informed decisions about their desired modifications.

The application developed for this project harnesses the power of 3D modeling and extends the
boundaries of product customization. Its user-friendly interface provides customers with an
intuitive platform to personalize their selected products effortlessly. Offering a wide range of
customization options, including color variations, logo additions, and more, this application

caters to the diverse preferences of users, delivering a truly unique and personalized experience.

Furthermore, the implementation of Al has rendered the customization possibilities within this
application virtually limitless. Through continuous learning from user interactions and
preferences, the Al engine can suggest innovative customization options that align with individual
customer tastes. This adaptive and personalized approach not only enhances the overall user
experience but also enables businesses to stay ahead of evolving trends and cater to diverse

customer needs.
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Throughout the development of this project, various sources have been consulted to ensure the
accuracy and credibility of the information presented. Proper citations have been provided to
acknowledge the contributions of these sources. By referencing relevant research findings and

insights, this project has been shaped and enriched with valuable knowledge from the field.

In conclusion, "Enhancing Product Customization: Leveraging 3D Modeling and Al-Generated
Print Application" represents a transformative solution for personalized product experiences. By
harnessing the capabilities of 3D modeling and Al, this application empowers customers to create
customized products with unparalleled ease and flexibility. Together, these technologies unlock
endless possibilities for customization, setting a new standard in personalized product

innovation.

1.2 Purpose of Project

= Develop an innovative application leveraging 3D modeling and Al-generated print
application.

= Enable customers to visualize and interact with customizable aspects of products using
advanced CAD software.

=  Empower customers to make informed decisions about modifications to personalize
their chosen products.

= Automate the printing process through the integration of artificial intelligence.

= Reduce production time and costs while ensuring consistent and accurate printing
results.

= Provide a seamless and intuitive platform for users to personalize products.

= Offer a wide range of customization options to cater to diverse customer preferences.

= Unlock limitless possibilities for individualized product experiences.

= Redefine the landscape of product customization by merging 3D modeling and Al
technologies.

= Establish a new standard in personalized product innovation.
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2. Chapter 2: Initial Study

2.1 Project Proposal

This project aims to develop an innovative application that revolutionizes product customization

by leveraging 3D modeling and Al-generated print application. The objective is to enhance

personalized product experiences and streamline the order process for improved customer

satisfaction.

Objective: Develop an application that leverages 3D modeling and Al-generated print
application to enhance product customization and streamline the order process.
Features: The application will provide a user-friendly interface for customers to interact
with customizable aspects of products. It will offer 3D modeling and customization
options, automated printing through Al algorithms, full-stack order processing, and order
tracking.

Benefits: The project aims to enhance customer satisfaction through personalized
product experiences, improve production efficiency by reducing time and costs,
streamline transactions with a full-stack order processing system, increase customer
engagement through order tracking, and gain a competitive advantage in the market.
Timeline: The project is expected to be completed within a six-month timeframe,
including stages such as requirements gathering, application development, testing, and
deployment.

Resources: The successful execution of the project will require a skilled team of
developers, designers, and Al experts, along with necessary hardware and software
resources.

Conclusion: By integrating 3D modeling, Al-generated printing, and full-stack order
processing, the project aims to redefine product customization, provide a seamless
customer experience, and establish the business as a leader in personalized product

innovation.
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2.2 Project Scope

The project focuses on developing a modern and futuristic application that empowers customers
to customize their products with various features and utilize Al assistance for image generation.

The primary functionalities within the project's scope include:

= Color Adjustment: Customers will have the ability to adjust the color of their chosen
product, enabling them to personalize it according to their preferences.

= Logo Addition: The application will allow customers to upload and add their own logos or
designs to their selected products, further enhancing customization options.

=  Full Shirt Printing: Customers will have the option to apply prints on the entire surface of
the shirt, providing a unique and visually appealing product customization feature.

= Al-Assisted Image Generation: The application will incorporate Al algorithms to generate
images based on customer prompts or specifications. This feature will provide customers
with creative suggestions and assist them in creating personalized designs.

= Size Selection: Customers will be able to select the appropriate size for their chosen
products to ensure a proper fit and personalized experience.

= Motion and Futuristic Vibes: The application's design and user interface will incorporate
modern elements, motion effects, and a futuristic vibe to enhance the overall user

experience and align with the application's innovative nature.

2.3 Background of the project

(Johnson M., 2022) In today's digital age, online customization has become increasingly popular,
offering customers the opportunity to express their individuality and unleash their creativity. This
project aims to provide a platform where users can visit the website, indulge their imagination,

and customize products according to their unique preferences.

Upon visiting the site, users will be greeted with an intuitive and user-friendly interface that

guides them through the customization process. They will have the freedom to select from a
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range of products, such as shirts, and unleash their creativity by adjusting colors, adding logos,

and exploring various design possibilities.

(Smith J. J., 2022) To enhance the user experience and engagement, the application incorporates
Framer Motion, a powerful motion library. Framer Motion brings the user interface to life by
introducing captivating animations and transitions, adding a sense of fluidity and interactivity to
the customization process. These dynamic and visually appealing animations create an immersive

environment that keeps users engaged and excited throughout their customization journey.

To facilitate the customization experience, advanced technologies like 3D modeling and Al
assistance are employed. Users can visualize their customizations in real-time, observing the
changes they make on the digital representation of the product. This visual feedback allows them

to refine their designs until they are fully satisfied.

The application leverages Al algorithms to assist users in generating unique and personalized
designs. By providing prompts or specifications, users can rely on the Al to suggest creative ideas
or generate entirely new designs based on their inputs. This Al assistance sparks imagination and

opens up endless possibilities for customization (Johnson M., 2022).

Once users are happy with their customized product, they can proceed to place an order. The
application seamlessly integrates a secure and streamlined ordering system, allowing users to
select their desired size and quantity. Upon completion, users will receive confirmation of their

order, and the production process will commence.

Throughout the entire process, from customization to order fulfillment, the application ensures
a smooth and engaging experience for users. Regular updates and notifications keep users

informed about the progress of their orders, building trust and enhancing customer satisfaction.

In conclusion, this project creates a dynamic platform where users can explore their creativity,
customize products, and transform their ideas into tangible goods. By incorporating 3D modeling,
Al assistance, seamless ordering, and captivating Framer Motion animations, the application

revolutionizes the way customers engage with customization. The user-centric design, along with
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engaging animations, fosters an immersive and enjoyable experience, inspiring users to unleash

their imagination and bring their personalized creations to life.

2.4 0Objective

= Develop a user-friendly application that allows customers to visualize and interact with
customizable aspects of products through 3D modeling and advanced CAD software.

= Enable customers to make informed decisions about modifications and personalize their
chosen products.

= Automate the printing process using artificial intelligence algorithms, reducing production
time and costs while ensuring consistent and accurate printing results.

= |mplement a full-stack order processing system to facilitate seamless transactions and
enhance customer experience.

= |ntegrate a tracking mechanism that enables customers to monitor the progress of their

orders and receive real-time updates.
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3. Chapter 3: Literature Review

3.1 Discussion on problem domain based on available solution

During our project we have done some review with the existence solution but unfortunately this
is a new technology so it’s quite hard to find the exponential solution so we have done some

research on some paper that we have find to analyze how the approach should be taken

(Johnson S. a., 2022)"Enhancing Product Customization with 3D Printing and Artificial
Intelligence": This paper explores how the combination of 3D printing and artificial intelligence
can be used to create personalized products that cater to individual customer needs. The authors
emphasize the potential benefits of these technologies in overcoming the limitations of

traditional manufacturing methods.

(Smith R., The Future of Product Customization: How 3D Printing and Al Are Changing the Way
We Design and Manufacture Products, 2021)"The Future of Product Customization: How 3D
Printing and Al Are Changing the Way We Design and Manufacture Products": This article
highlights the transformative impact of 3D printing and artificial intelligence on product
customization. The author discusses how these technologies enable the creation of personalized

products at a mass scale, leading to increased customer satisfaction and loyalty.

(Anderson, 2023)"3D Printing and Artificial Intelligence: The Next Frontier in Product
Customization": This paper focuses on the advantages of using 3D printing and artificial
intelligence to customize products. The authors argue that these technologies allow businesses
to meet the specific needs of individual customers, potentially leading to improved customer

satisfaction and new business opportunities.

3.2 Discussion on problem solution based on available solution

Utilize 3D printing and artificial intelligence to enhance product customization. This approach
enables quick and efficient creation of personalized products, overcoming traditional
manufacturing limitations. By leveraging customer data and preferences, businesses can

generate customized designs and recommendations. The solution offers increased customer
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satisfaction, loyalty, and the potential for scalable mass customization. The integration of a user-
friendly interface, seamless ordering system, and engaging animations enhances the overall
experience and creates a modern, futuristic vibe. Embracing this solution drives innovation,

customer satisfaction, and business growth.

3.3 Recommended Approach

Based on our project we have worked with new technologies like three.js to render 3D model
and also use the power of existing Al powered technology. Our two main approach that we take
is 3D model visualization and Al implementation in below we have described about those

Approaches.

3.3.1 3D-Model Visualization:

The process of building a 3D model involves creating a digital representation of an object or scene
using specialized software. This software allows designers to sculpt, shape, and manipulate

virtual objects in a three-dimensional space. (Autodesk Education Community)

To bring these 3D models to life on the web, various technologies are employed. One commonly
used technology is WebGL, a JavaScript APl that enables high-performance rendering of 3D
graphics within web browsers. It leverages the power of the device's GPU to accelerate the

visualization process, allowing for smooth and interactive experiences (Khronos Group)

In the context of our project, we have utilized Three.js, a popular JavaScript library built on top
of WebGL, to showcase the 3D models on the web platform. Three.js simplifies the process of
working with WebGL and provides a wide range of features and tools for creating interactive 3D

experiences in the browser. (Three.js GitHub Repository, n.d.)

When a user visits a website featuring 3D models, their web browser loads the necessary code
and assets to render the models, including the 3D model file, textures, materials, and any
associated animations. The browser then uses WebGL and the Three.js library to process the data

and display the 3D model in real-time.
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To enhance the visualization experience, techniques like shading, lighting, and texture mapping
are applied. Shading determines how light interacts with the 3D surfaces, while lighting creates
the illusion of depth and realism. Texture mapping involves wrapping 2D images, called textures,

around the 3D surfaces to add details and visual richness.

3.3.2 Ailmplementation:

In the project, an Al implementation using OpenAl API has been incorporated to enhance the
customization capabilities. Specifically, the OpenAl model for image generation has been utilized

to generate custom prints or designs based on user prompts.

(Openai, n.d.) OpenAl provides advanced models that leverage deep learning techniques to
generate realistic and contextually relevant images. These models are trained on vast amounts

of data and can generate high-quality images that align with user input and preferences.

The OpenAl APl allows developers to access and utilize these powerful models in their
applications. By making APl requests, developers can provide prompts or instructions to the
model and receive generated images as output. This enables the project to leverage the Al

capabilities for generating custom prints on the 3D models.

The API integration typically involves sending the desired prompt or description of the image to
the OpenAl APl endpoint. The model then processes this input and generates an image based on
the given instructions. The generated image can be further customized or modified to fit the

specific requirements of the project.
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4. Chapter 4: Methodology

Software development methodology refers to the framework and process used in developing
software applications. It includes Agile and Waterfall methodologies, which emphasize flexibility
and sequential planning, respectively. The choice of methodology depends on project factors
such as complexity and team size. Using a proper methodology brings structure, collaboration,
and efficiency to the development process. It improves project management, enhances

collaboration, mitigates risks, and increases customer satisfaction. (Sommerville, 2016)

4.1 What to use

For our titled project "Enhancing Product Customization: Leveraging 3D Modeling and Al-
Generated Print Application” we have to choose a methodology to enhance our whole work
procedure. It’s important to choose a proper methodologies. Agile, scrum, Rapid application
development (RAD) are well known before we choose our desired one we should know about all

the methodologies how they works and then we will find out which one is right.

4.1.1 Agile Model:

(Sutherland, 2018) The Agile development model is an iterative and collaborative approach to
software development. It focuses on delivering working software in short iterations, called

sprints, and emphasizes adaptability and customer collaboration throughout the process.

In the Agile model, development tasks are divided into small, manageable units called user
stories. The development team works closely with stakeholders to prioritize these user stories
and plan the iterations. Regular meetings, such as daily stand-ups and sprint reviews, foster open
communication, transparency, and quick decision-making. Agile allows for changes and updates
to be incorporated at any stage of development, providing the ability to adapt to evolving

requirements or customer feedback.
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Figure 4-1: Agile Model

4.1.2 Scrum Model:

(Sutherland, 2018)The Scrum model is an agile framework that focuses on collaboration,
adaptability, and iterative development. It works by dividing the project into short sprints,
typically lasting two to four weeks, where the team completes specific tasks and delivers working

increments of the software.

Scrum utilizes a small, self-organizing team consisting of a product owner, scrum master, and
development team. The product owner defines and prioritizes the project backlog, which is a list
of desired features and functionalities. The scrum master facilitates the team's progress, while

the development team carries out the actual work.

During each sprint, the team holds daily stand-up meetings to discuss progress, plan the day's
work, and identify any obstacles. At the end of the sprint, a sprint review meeting takes place,

where the team demonstrates the completed work to stakeholders and receives feedback.

Scrum offers several advantages. It promotes transparency, as progress is visible through regular

meetings and sprint reviews. It encourages collaboration and empowers the team to make
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decisions. By focusing on iterative development, Scrum allows for flexibility and the ability to

respond to changing requirements.

CRUM METHODOLOGY

-

v v v

Product Backlog Sprint Backlog Sprint Week Sprint Review Meeting
Release

Figure 4-2: Scrum Methodology

4.1.3 Rapid Application Development (RAD) Model:

Rapid Application Development (RAD) is a software development methodology that focuses on
fast prototyping and iterative development. It aims to accelerate the development process by

emphasizing close collaboration between developers and users.

In RAD, the development cycle consists of four key phases: requirements planning, user design,
construction, and cutover. Unlike traditional methodologies, RAD emphasizes user involvement

throughout the entire process, allowing for quick feedback and iterations.

The RAD model employs rapid prototyping techniques to create early versions of the software.
These prototypes are then refined based on user feedback, enabling continuous improvement

and faster development cycles.

The advantages of RAD include accelerated development timelines, increased user involvement,
and early detection of issues. The iterative nature of RAD allows for flexible and adaptable

development, ensuring that the final product meets user requirements effectively.
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However, RAD also has some limitations. It may not be suitable for large-scale projects with
complex architectures. The focus on speed can sometimes compromise long-term scalability and

maintainability.

ANALYSIS & PROTOTYPE
QUICK DESIGN CYCLES

TESTING DEVELOPMENT

Figure 4-3: Rapid Application Development (RAD) model

4.2 Why to use

Based on our all the discussion of methodologies every approach has some advantage as well
disadvantage so it’s important to choose how you want to done the work. Our project,
"Enhancing Product Customization: Leveraging 3D Modeling and Al-Generated Print Application"

and its features, here's how it aligns with the Agile model:

(Beck, 2001) The Agile development model is a flexible and collaborative approach that focuses
on iterative development and customer involvement. It allows for frequent feedback and

continuous improvement, resulting in a high-quality end product.

In the context of our project the agile model proves beneficial. By breaking down the
development process into smaller iterations, you can continuously enhance and refine the
product based on user feedback (Cohn, 2006) this iterative approach aligns well with the project's
customizability features, allowing for incremental improvements and quicker value delivery to

customers.
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The Agile model emphasizes customer collaboration throughout the development process
(Highsmith, 2002) in your project, the customer plays a crucial role in customizing their products.
By actively involving them in decision-making and incorporating their feedback, you ensure that

the final product aligns with their specific preferences and needs.

The Agile model's focus on delivering working software frequently aligns with your project's goal
of providing a seamless and efficient customizability experience (Sutherland, 2018). By delivering
functional increments at the end of each iteration, you can release new features and
customization options to the market quickly, allowing customers to start benefiting from the

enhanced product customizer without unnecessary delays.

Furthermore, the agile model's adaptability to changing requirements (Highsmith, 2002) suits
your project well, as it involves ongoing customization options and potential modifications based
on customer demands. Regular feedback and iterations enable you to embrace changes in a
controlled and efficient manner, making adjustments and refinements to the customizability

features as needed.

4.3 Sections of Methodology

The Agile development methodology consists of several stages, each playing a crucial role in the

iterative and collaborative process of software development. These stages include:

Project Initiation: The project vision, goals, and initial requirements are defined to establish the

development process (Highsmith, 2002)

Release Planning: Collaborative efforts determine the features and functionalities for each
release, prioritizing requirements based on business value and customer needs (Sutherland,

2018)

Iterative Development: Agile development involves short iterations (sprints) where user stories
are implemented, developed, and tested, enabling continuous feedback and adaptation (Cohn,

2006).
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Daily Stand-ups: Regular meetings facilitate communication and collaboration among team
members, discussing progress, addressing impediments, and ensuring alignment with project

goals (Sutherland, 2018).

Continuous Integration and Testing: Frequent integration and testing are emphasized to
maintain software quality, with code changes regularly merged and conflicts resolved (Highsmith,

2002).

Sprint Review and Retrospective: Stakeholders review completed features, provide feedback,
and make adjustments for subsequent sprints, while retrospectives identify areas for

improvement (Cohn, 2006).

4.4 Implementation Plan

Here's a short description of how we can implement the agile model in our project:

Define Project Vision: Clearly define the vision, goals, and objectives of your project. This will

provide a clear direction for development.

Create a Product Backlog: Identify and prioritize the features and requirements for our project.

This backlog will serve as a comprehensive list of items to be implemented.

Sprint Planning: Select a set of requirements from the product backlog to be implemented in

each sprint. Break them down into smaller tasks for development.

Conduct Daily Stand-ups: Hold short daily meetings with your development team to discuss

progress, address any roadblocks, and ensure everyone is aligned.

Iterative Development: Implement the selected requirements in short iterations or sprints,
typically lasting a few weeks. Focus on delivering working software increments at the end of each

sprint.

Continuous Testing and Integration: Continuously test and integrate new code changes to
ensure the quality and functionality of the software. This helps identify and resolve issues early

on.
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5. Chapter 5: Project Plan

5.1 Work Break Down structure

(A Guide to the Project Management Body of Knowledge , 2017) The Work Breakdown Structure
(WBS) is a hierarchical decomposition of the project's work into smaller, more manageable tasks.
It provides a visual representation of the project's scope, deliverables, and the relationships
between various work components. Our project has divided into smaller parts and we have
managed out a detailed plan of which portion we will give how much time. It helps us to track

the whole project on a scheduled time.

Task Name Duration(days) Start End
Introduction 8 8 Feb -2023 15 Feb -2023
Initial Study 5 16 Feb -2023 20 Feb -2023

Literature Review 3 21 Feb -2023 23 Feb -2023

Methodology 5 24 Feb -2023 28 Feb -2023

Project Plan 8 1 Mar-2023 8 Mar-2023
Feasibility Study 7 9 Mar-2023 15 Mar-2023
Foundation 7 16 Mar-2023 22 Mar-2023
Exploration 9 23 Mar-2023 31 Mar-2023
Engineering 12 1 Apr-2023 12 Apr-2023
UI/UX Development 5 13 Apr-2023 18 Apr-2023
Development 37 19 Apr-2023 25 May-2023
Testing 7 26 May-2023 2 Jun-2023
Implementation 5 3 Jun-2023 8 Jun-2023
Critical Appraisal & Evaluation 2 9 Jun-2023 10 Jun-2023

Lesson Learned 4 11 Jun-2023 13 Jun-2023

Conclusion 4 14 Jun-2023 18 Jun-2023

Total: 130 days

Figure 5-1: Work Break down Structure
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5.2 Resource Allocation

(A Guide to the Project Management Body of Knowledge , 2017)Resource allocation is the
process of assigning and utilizing resources effectively to accomplish project tasks and meet
project objectives. For a successful project it is important to assign proper tasks between the
team and also make the right use of resources. Our project follows the below highlighted
resource allocation and various stakeholders from user to project management everyone role

has identified on every stage.

Task Name Duration(days) Resource
Introduction 8 Analyst, User
Initial Study 5 Analyst
Literature Review 3 Analyst, Team Leader
Methodology 5 Analyst, Developer, Project Manager
Project Plan 8 Analyst, Project Manager, Team Leader
Feasibility Study 7 Analyst, Project Manager, Team Leader, User
Foundation 7 Analyst, Team Leader
Exploration 9 Analyst, Developer, Team Leader, Designer
Engineering 12 Project Manager, Team Leader
UI/UX Development 5 Designer, Developer, Team Leader, User
Development 37 Developer, Analyst, Tester
Testing 7 Tester, Developer, Team Leader, User
Implementation 5 Project Manager, Developer, Tester
Critical Appraisal & Evaluation 2 Analyst, Developer, User
Lesson Learned 4 Developer , Analyst
Conclusion 4 Analyst

Total: 130 days

Figure 5-2: Resource Allocation
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5.3Time Boxing

(Cockburn, 2002) Time boxing is a project management technique that involves allocating fixed
time periods, known as time boxes, for specific tasks or activities. It helps to create a sense of
urgency, focus, and discipline in completing work within predetermined time constraints. Our

project has predefined time boxing that are highlighted in below

Time Boxes Task Name Duration(days) Resource
TB1 Introduction 8 Analyst, User
Initial Study 5 Analyst
TB2 Literature Review 3 Analyst, Team Leader
Methodology 5 Analyst, Developer, Project Manager
TB 3 Project Plan 8 Analyst, Project Manager, Team Leader
Feasibility Study 7 Analyst, Project Manager, Team Leader, User
Foundation 7 Analyst, Team Leader
TB4 Exploration 9 Analyst, Developer, Team Leader, Designer
Engineering 12 Project Manager, Team Leader
UI/UX Development 5 Designer, Developer, Team Leader, User
TBS Development 37 Developer, Analyst, Tester
TB 6 Testing 7 Tester, Developer, Team Leader, User
Implementation 5 Project Manager, Developer, Tester
TB7 Critical Appraisal & Evaluation 2 Analyst, Developer, User
Lesson Learned 4 Developer , Analyst
Conclusion 4 Analyst

Figure 5-3: Time Boxing
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5.4 Gantt chart

(Tom¢cikovda, 2018) A Gantt chart is a visual project management tool that displays tasks,
milestones, and project schedule information in a timeline format. It provides a graphical
representation of project activities, their durations, and their dependencies, allowing for better

planning, coordination, and trackingof project progress.

Feb, 23 Mar, 23 Apr, 23 May, 23 Jun, 23
Name

Introduction -
Initial Study .

Literature Review .
Methodology .

Project Plan -
Feasibility Study -
Foundation -

Exploration

Engineering -

UIUX development .

Testing

Implementation -

Critical Appraisal & Evaluation .

Lesson leamed .

Conclusion .

Figure 5-4: Gantt chart
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6. Chapter 6: Feasibility Study

6.1 All possible types of feasibility study:

We will examine the viability and possible success of our proposal in this feasibility study. We will
investigate several areas of the project in order to establish its technical, economic, operational,
legal, and scheduling viability. The study's goal is to give a thorough understanding of the

project's feasibility and to assist stakeholders in making informed decisions about its execution.

6.2 Technical Feasibility:

We will assess the technical feasibility of the project by evaluating the availability and suitability
of the required technology, tools, and infrastructure. This includes analyzing the compatibility of
the software development platforms, 3D modeling tools, and Al frameworks with the project
requirements. As we intended to develop our project it's really important to check all the viability
of the tools and framework and platform we used because after we start the project it's quite
hard to change the stack and tools software so we have to look for the absolute solution we can
check existing solution and why they chose those technologies it will give us a better idea. Below

we have listed out the all technology and tools we have used throughout the project.

Hardware : Laptop & Desktop, Wi-Fi-router

=  Software: MS word, VS code, Mongo dB compass, Mongo dB cloud, Google sheets, Google
chrome, Mozilla Firefox, windows 11

= Database: No SQL ( mongo dB)

= (Client-side technology: HTML, CSS, React, Framer motion. Three.js, Vite, Tailwind CSS,

JavaScript

= Server-side technology: Node.js , OpenAl api, express.js

6.3 Economic Feasibility:

The economic feasibility study will focus on the project's financial viability. We will analyze the

cost implications, including development, implementation, maintenance, and operational costs.
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Additionally, we will assess the potential return on investment (ROI), considering factors such as
market demand, pricing strategy, and revenue projections. And for our project, we need to find
the revenue model of how the revenue could be generated throughout the life cycle of this
software or solution after it was released on the market. Our project product customization is
online based service product and also pay-per-purchased earnings. So it has two earning points

that can generate revenue.

= Product as the solution: we can sell this solution to the other business so that they can use it
to customize their product and improve their print on demand service. They can use their
desired 3d model and use this technology so as investors by selling this solution we can

generate revenue.

= Service as the solution: other revenue model is to use this solution to make small business
by own and create the pipeline from order to delivery and revenue can be generated through

per order

6.4 Operational Feasibility:

To evaluate the operational feasibility, we will examine the project's impact on existing
processes, resources, and workflows. This includes assessing the compatibility of the project with
the organization's infrastructure, staff skills, and operational procedures. We will also consider

any potential operational challenges or risks associated with implementing the project.

6.5 Legal & Compliance Feasibility:

We will review the legal and compliance aspects of the project to ensure adherence to relevant
laws, regulations, and industry standards. This includes intellectual property rights, data privacy,
security, and any legal implications associated with 3D modeling, Al implementation, and online

transactions.
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7. Chapter 7: Foundation

7.1The problem area identification:

Problem Area Identification is an important step in project management that entails identifying
and outlining the major difficulties or issues that must be handled. It is a methodical procedure
that assists project managers in gaining a comprehensive grasp of the issues at hand and
developing effective solutions to them. The following steps are often involved in the process of

identifying problem areas:

= Gathering Data and Information: Project managers gather important data and information
on the project, stakeholders, and external variables that may have an impact on its success.
Surveys, interviews, research, and analysis of existing documents can all be used to
accomplish this.

= Analyzing the Data: The information gathered is carefully evaluated to detect patterns,
trends, and potential issue areas. This study assists project managers in understanding the
core causes of difficulties and their influence on the project's objectives.

= Setting priorities for Problem Areas: Project managers evaluate the identified problem areas
based on the study. This entails determining the severity of each problem, its potential
influence on project success, and the prospect of fixing it within the restrictions of the project.

= Defining Problem Statements: To communicate the identified issues, clear and simple
problem statements are developed. Specific, measurable, attainable, relevant, and time-
bound declarations of problems (SMART) provide for targeted problem-solving efforts.

= Stakeholder Involvement: Project managers work with stakeholders to validate and refine
statements of the problem. Stakeholder input and viewpoints are important in ensuring a
thorough grasp of the issue areas and securing their support for proposed solutions.

= Developing Solutions: After identifying and validating issue areas, project managers can
begin developing viable solutions. This may entail discussion, feasibility studies, alternative

techniques, and soliciting expert guidance.
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7.2 Interview:

Direct one-on-one talks with individuals or groups of stakeholders are conducted during
interviews. Project managers can ask specific questions, probe for thorough responses, and have
a more engaged and dynamic flow of information throughout interviews. This provides for a more
in-depth examination of themes as well as the ability to clarify any uncertainties. Interviews can

take place in person, by phone, or by video conferencing.

7.3 Questionnaire:

In contrast, questionnaires entail distributing structured sets of questions to stakeholders. Online
surveys, paper-based forms, and electronic questionnaires are all examples of questionnaires.
They offer a uniform approach to data collection, allowing for more effective data processing and
analysis. Where dealing with a large number of stakeholders or where the information required
may be successfully gathered through closed-ended or scaled questions, questionnaires are very

valuable.

7.4 Requirement Specification:

The specification of requirements is an important step in project development because it
captures and documents the needs and expectations of stakeholders. It clarifies project
objectives, specifies the scope, improves communication, validates progress, leads testing, and

serves as a written reference for future usage.

7.4.1 Functional Requirements:

(Wiegers, 2013)Functional requirements refer to the specific functionalities and features that a
system or product should possess. They define what the system should do, such as specific
actions, calculations, data processing, or interactions with users or other systems. Functional
requirements are typically expressed as use cases, scenarios, or specific system behaviors.
Functional requirements are the must do work that a system need without this requirements
system will not work properly and business objectives will never meet below we have listed out

all the functional requirements for our project:
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Users should be able to create an account and log in securely.

User authentication should be implemented to ensure data privacy and system security.
Users should be able to select and customize products by adjusting colors, adding logos,
and applying Al-generated prints.

The system should provide a user-friendly interface for easy customization.

The system should provide a user-friendly interface for easy customization.

Users should be able to select and customize products by adjusting colors, adding logos,
and applying Al-generated prints.

OpenAl API should be implemented for image generation.

The system should provide a user-friendly interface for easy customization.

The system should enable users to review and modify their orders before finalizing them.
User should be able to choose size and desired quantity and payment method before
proceed the final order.

A dedicated dashboard should design for the business stake holders to track all the data
of order.

On dashboard authentication should be provided to ensure access only to the admin.

Non-Functional Requirements:

Non-functional requirements, on the other hand, specify the characteristics or restrictions that

the system or product must have. They concentrate on performance, dependability, security,

usability, scalability, and maintainability. Non-functional requirements describe the system's

behavior or performance rather than what it should do. These specifications frequently include

metrics, benchmarks, or criteria for assessing the system's performance in many areas. In below

we have listed out all Non-functional requirements:

The system should have fast response times to ensure a smooth and seamless user

experience.

It should be able to handle multiple concurrent users without significant performance

degradation.
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The 3D model rendering and Al-generated print generation should be efficient to
minimize processing delays.

The user interface should be intuitive, user-friendly, and visually appealing.

The customization process should be easy to understand and navigate, even for users
with limited technical knowledge.

The system should provide clear instructions and feedback to guide users throughout
the customization and ordering process.

User data, including personal information and payment details, should be securely
stored and transmitted.

It should be able to handle a larger volume of users, products, and orders without
compromising performance.

The application should be highly reliable and available, minimizing downtime and
disruptions.

It should have backup and recovery mechanisms in place to protect against data loss
and ensure business continuity.

The application should be compatible with different web browsers, operating systems,
and devices to provide a wide user reach.

It should adapt to different screen sizes and resolutions for optimal user experience

across devices.

7.5 Technology to be implemented:

the backend. The frontend is responsible for the user interface, allowing users to interact wi
the application and customize their desired products. It is built using React, a popular JavaScri

library for building user interfaces.

communication with external services. One crucial aspect of the backend is the development
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The system architecture of the application consists of two main components: the frontend and

th

pt

The backend serves as the backbone of the application, handling various functionalities and

of

an API, which serves as an interface for communication between the frontend and other services.
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In this case, a specific APl endpoint is created to interact with the OpenAl API, enabling the

generation of custom images based on user inputs.

The application follows a client-server architecture with a frontend and backend component. The
frontend, built using React, provides the user interface for customization. The backend includes

an APl endpoint that communicates with the OpenAl API for generating custom images. This

architecture ensures a seamless user experience and efficient integration with external services.
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Figure 7-1: Model of the technology
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8. Chapter 8: Exploration

8.1 Activity diagram:

Activity diagrams are especially effective for understanding a system's or process's behavior,
recording the processes required, and finding potential bottlenecks or areas for optimization.
They provide a visual representation of complicated processes, allowing stakeholders to
understand the general flow and relationships between various activities. We have divided our
full activity into two part to understand the workflow better first one is customization activity

diagram and second one is order process. Later we have drawn the full activity diagram

8.1.1 Activity Diagram Part One (Order process):

+ Order process start

‘ choose size

successful order
completion

Figure 8-1: Activity Diagram (order process)
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8.1.2 Activity Diagram Part Two (Customization):

?
=

Y

start
r customization

h change color
of tshirt —  upload file rh

Ai Bot
Take prompt
‘l_h from user
show your show your
rH image on logo —+ image on full
at tshirt at tshirt
use use
generated generated
rh image for logo rh image for full
aon tshirt print on tshirt
\d A A A4
successful
— customize
completion
I

Figure 8-2: Activity Diagram (customization)
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8.1.3 Full Activity Diagram:

N
start
M customization

l

_4

Y
change color
T i ) (—h uploadfilew [rh Al Bot

—
Take prompt
h from user
'd \
show your show your
‘ - image on logo -+ image on full
at tshirt at tshirt
= ~ /
S S
use \ e use R
generated generated
7 image for logo |+‘ image for full
on tshirt | print on tshirt
\ \i y A
s

rf, Order process start
_ J

Ve Y e N
i};  choose size “ | Chou:_;&?.;mem E | choose quantityJ t| | add all order info
l ) l ] i i i

I S
~

successful order
{rﬁ completion ‘
¢ _/

End

h

Figure 8-3: Activity Diagram of the full system
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8.2 Full system use case:

Al-Enhanced 3D Customization application

upload file
N

. 7/ LN
<<include>>  <<include>>

7/
use on logo

AN

Customer
implement Al
AN
/

B . AN
<<include>> <<include>>
7 AN
use on logo

Make order

Figure 8-4: Full system use case
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8.3 Use case of Dashboard:

Admin

Dashboard App

<<exclude>>

N
AN

/
<<include>>
7

incorrect

(P password alert

see all order

Modify order
details

Figure 8-5: Use case of Dashboard
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9. Chapter 9: Exploration

9.1 Module of the system:

Serial Of Action

User Action

System Interaction

User Registration:

Create a new account by
providing necessary

information.

Validate user inputs, store user
details securely, and assign a

unique user ID.

Product Customization:

Select a product and specify
customization options like

color and logo placement.

Present available customization
choices, validate user selections,
and update the product model

accordingly.

Al-Generated Print

Generation:

Provide a prompt or input for
Al to generate a custom print

design.

Utilize the OpenAl API to process
the input and generate an Al-
generated print design based on

the provided prompt.

Order Placement:

Add customized products to
the shopping cart and

proceed to checkout.

Calculate the total cost, manage
inventory, assign an order ID, and

securely store order details.

Order Tracking:

Track the status of placed
orders and view shipping

details.

Provide real-time updates on the
order status, shipping progress,
and estimated delivery dates to

users.

User Feedback and

Reviews:

Share feedback, ratings, and
reviews for purchased

products.

Collect user feedback, display
ratings and reviews on the
product page, and leverage them
for future product

enhancements.

Table 8.1.3-1: Table of Module system
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9.2 Class diagram of the system:

order
Orderld: String , T
customer size: String, Admin
: : qu‘i"myi Number, ] userName: String,
email: Slrrng,‘ dellvleryMelthud: String, " | password: String,
fullName: String, email: String,

\i

address: String, fullName: String,

address: String,
paymentMethod: String,

totalPrice: Number

Figure 9-1: Class Diagram

9.3 Sequence diagram of the system:

" Al image
change color upload file generation
I
custpmer
\

\
| change the color of tshirt \
| > ‘
| \
| recieve the changes ‘
- \
upload file to use as logo or full

recieve the changes

\

\

|

\ ,
‘ recieve the changes
I

\

\

\

\

\

I

-

give prompt for image
generation

<

Figure 9-2: Sequence Diagram

© Daffodil International University



9.4 Low-fidelity prototype of the system:

Logo Button

Hero Section 3D Model tshirt

Figure 9-3: Low fidelity prototype (home page)

Logo Button

il 3D Model tshirt

Button

Button

Button Button Button Button

Figure 9-4: Low fidelity prototype (customization page)
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Order Form

Order summary

Input field

Input field
choose size option

Input field

Input field
choose payment method

Button

Figure 9-5: Low Fidelity prototype (Order page)

Login Form

Input field
Input field

Button

Figure 9-6: Low Fidelity prototype (Login form)
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Date filter search filter

Dashboard Menu

Order List

Figure 9-7: Low Fidelity prototype (Dashboard page)

9.5 High-fidelity prototype of the system:

4

LET'S
DOIT

create your won brand tshirt with 3D customizing tool
unlish your imagination define your style

Customize IT

Figure 9-8: High Fidelity prototype (Home page)
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Go Back

(o)
@ Order Now
Figure 9-9: High fidelity prototype (customize page)
%f‘/ v Shop @ Shipping Payment
Order Summary Payment Details
Email
Premium Tshirt your.email@gmail.com
Your Name
$11.99
YOUR FULL NAME HERE
Billing Address
_ 0 4 EE Street Address
cash on delivery Online payment
Shipping Methods
Subtotal $0.00
7 Standard Fedex Shipping $8.00
Delivery: 3-7 days Delivery: 2-4 days
Total $8'00

Place Order

Figure 9-10: High fidelity prototype (Order page)
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Dashboard

Kanban

Inbox

Users

Products

Signin

Sign Up

% Admin Dashboard

username

username

Password

crrenses

Remember me Forgot password?

Don't have an account yet? Sign up

Figure 9-11: High fidelity prototype (Login page)

© Last 30 days ~ Q_ search for items
BRI D NAME ADDRESS SIZE DELIVERY PAYMENT QUANTITY TOTAL
d 55/5 Onli
6480... tazimmouri XKL Standard mine 3 $44
nayapaltan payment

Figure 9-12: High fidelity prototype (dashboard page)
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10.  Chapter 10: Development

10.1 Folder structure of the system:

ppppppp

39

Figure 10-2: Client-side Folder structure
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Server |
| —

[ database ] [ MOdeI ’ | o ] m
[ db.js ] [ OrderSchema.js

orderRouter.js

dalleRouter.js

Figure 10-3: Server-side folder structure

v [im client v [#@ server

> > @ database

> B8 public > @ Model

v [@p src > I8

> BB assets > % routes
IJ.l

> BB canvas Tir -env
M index;js

package-lock. json

> IR components
# config

> @ pages

> IR service

> I store .gitignore
App.jsx (g) package-lockjson

index.css

packagejson

.gitattributes

packagejson
main.jsx

.eslintrc.gjs

.gitignore

index.html

package-lock.json

package,json

postcss.config.cjs

tailwind.config.js

¥ vite.configjs

Figure 10-4: Actual folder Structure Sample
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10.2 Core module output sample:

LET'S
DOIT

create your won brand tshirt with 3D customizing tool
unlish your imagination define your style

Customize IT

Figure 10-6: Output of Home page

o I

Figure 10-5: Output of Color-Picker Module
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Upload File

diu.png

)

Upload File

Screenshot 2023-06-22 19...

c \
Logo Full
{ J

O 2 n

Figure 10-7: Output of File-picker module (1)

2= Q e

Figure 10-8: Output of File-picker module (2)
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ﬁ,

Create a series of
minimalistic icons or
symbols that

represent various
sports activities or
equipment, arranging
them in an appealing /

Al Full

Design an intricate and
ornate amulet inspired
by ancient civilizations
or mythology.
Incorporate symbols,
patterns, and textures
that evoke a sense of /

Allogo | Al Full

Figure 10-9: Output of Ai-picker module (1)

Figure 10-10: Output of Ai-picker Module (2)
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Order Summary

Shipping Methods

Premium Tshi

$11.99

Standard
Delivery: 3-7 days

rt

o Fedex
Delivery: 2-4 days

v Shop > @ Shipping

Payment Details

ple
Email

name@gmail.com

Your Name

& RASHED HOSSAIN

Billing Address

EE  7/8 hult street

[ cash on delivery

Subtotal
Shipping

Total

° ] Online payment

Payment

$36.00

$8.00

$44.00

Place Order

Figure 10-11: Output of Order processing Module

% Admin Dashboard

username

username

Password

Remember me

Forgot password?

De

on't

have an account yet? Sign up

Figure 10-12: Output of Admin login Module
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& Dashboard Last 30 days v

ea Kanban Pro

[ Inbox 3
6480...

& Users

@ Products 6494...

|- Signin

EB Sign Up

NAME

tazimmouri

rashed
hossain

ADDRESS

55/5

nayapaltan

7/8 hult
street

SIZE

DELIVERY

Standard

Standard

PAYMENT

Online
payment

Cash on
delivery

Figure 10-13: Output of Dashboard Module

10.3 Third party package module:

Q, Search for items

QUANTITY TOTAL

ACTION

Edit

Edit

45

Third-party packages play a crucial role in software development as they provide pre-built

libraries or frameworks created by external entities. These packages offer various advantages,

including time and cost savings, expanded functionality, community support, and the ability to

focus on core tasks. By integrating third-party packages into a project, developers can reduce

development time, utilize well-tested and reliable solutions, and enhance their software with

additional features. Leveraging third-party packages streamlines the development process and

enables developers to deliver high-quality software more efficiently. We have also used multiple

package throughout our project. By using all those services it saves our valuable resources. In

below we have list out all those packages that we used in our project:
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"@react-three/drei": This package offers a collection of helpful tools and abstractions for
building 3D applications using React and Three.js. It provides ready-to-use components

and utilities to simplify common tasks in 3D development.

"@react-three/fiber": This core library is used to create interactive 3D applications with
React and Three.js. It provides a declarative API and efficient rendering techniques for

building high-performance 3D scenes in the browser.

"axios": Axios is a widely-used HTTP client library that simplifies making HTTP requests
from JavaScript applications. It offers a straightforward APl for handling asynchronous

operations and managing responses.

"flowbite": Flowbite is a Ul toolkit and component library designed for developing
responsive web applications. It includes a variety of reusable Ul components, layouts, and

styling utilities to streamline the development process.

"framer-motion": Framer Motion is a React motion library that enables the creation of
fluid and interactive user interface animations. It provides an intuitive APl for

implementing animations and transitions, bringing designs to life.

"maath": Maath is a lightweight JavaScript math library that offers various mathematical
functions and utilities. It simplifies complex mathematical operations, such as vector and

matrix calculations, making them easier to work with in applications.

"react": React is a widely-used JavaScript library for building user interfaces. It follows a
component-based architecture and utilizes a virtual DOM system, allowing developers to

create reusable Ul components and efficiently manage application state.

"react-color": React Color is a collection of color pickers and components related to color
manipulation for React. It provides a range of color selection tools, enabling users to

choose and manipulate colors within their applications.
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= "react-dom": React DOM serves as the entry point for working with React in the browser.

It provides methods for rendering React components into the DOM and managing the

component lifecycle.

= "react-router-dom": React Router DOM is a routing library for React that facilitates

declarative routing in web applications. It allows developers to define different routes

and handle navigation between various pages or views within a React application.

= "three": Three.js is a powerful 3D graphics library that offers the fundamental building

blocks for creating interactive 3D experiences in the browser. It provides features such as

rendering, lighting, geometries, and materials to construct complex 3D scenes.

= "yaltio": Valtio is a state management library specifically designed for React applications.

It offers a simple and efficient way to manage and share state between components,

ensuring predictable and scalable state management.

10.4 Prioritization while developing:

Serial Requirements

1. Users should be able to select and customize products by adjusting colors,
adding logos, and applying Al-generated prints

2. A dedicated dashboard should design for the business stake holders to track all
the data of order.

3. A dedicated dashboard should design for the business stake holders to track all
the data of order.

4, On dashboard authentication should be provided to ensure access only to the
admin.

5. The system should provide clear instructions and feedback to guide users

throughout the customization and ordering process.

Table 10-8.1.3-1: Table of Module system
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11. Chapter 11: Testing

11.1 Test Case:

Testing is an essential aspect of software development that aims to identify and resolve defects
and ensure the system functions as expected. It involves validating the system against predefined

requirements and verifying that all features work correctly.

In the context of our project, testing will be crucial to ensure the proper functioning of features
such as color adjustment, logo addition, Al-generated print, and order processing. It will also

involve validating the integration between the frontend, backend, and external APIs.

A test case typically consists of several components that together form a comprehensive testing
approach. These components include:
= Description: A concise overview of the purpose and objective of the test case.
= Precondition: The initial conditions or setup required before executing the test steps.
= Steps: A sequence of actions or interactions that need to be performed during the test
execution.
= Expected Result: The anticipated outcome or behavior that should be observed if the
system functions correctly.
= Actual Result: The observed outcome or behavior during the execution of the test case.
= Pass/Fail Criteria: The criteria used to determine whether the test case has passed or
failed based on the actual result.
= Test Environment: The specific environment or configuration in which the test is
conducted, including details such as the browser and operating system.

= Test Data: Any specific data or inputs that are necessary for executing the test case.

Due to make a short and readable test cases documentation. We will just show the test scenario,
steps, actual result, expected result, pass/fail criteria on all of our test case. We have done unit
testing, module testing, integration testing based on some test scenario to ensure the system

functionality and all the features.
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11.2 Unit Testing:

11.2.1 Unit Test -1

49

Test Case Name

Unit Test -1

Test Case

Test the color adjustment functionality

Test Scenario Expected result ‘ Actual Result ‘ Remarks
Verify that the selected color | Color applied correctly | Color applied correctly | passed
is applied correctly to the 3D
model.
Check if the color change Color change persists | Color change persists passed
persists after reloading the after reload the page | after reload the page
page.
Table 11.2.1-1: Unit test -1

11.2.2 Unit Test -2
Test Case Name Unit Test -2
Test Case Test the logo addition functionality
Test Scenario Expected result ‘ Actual Result ‘ Remarks
Ensure that the uploaded logo | Logo should add on Logo has added on passed
is correctly displayed on the correct position correct position
3D model.
Verify that the logo remains Logo should not Logo place has not passed

intact when other

customizations are applied.

change when other
customization are

occuring

been changed on other

customization process

Table 11.2.2-1: Unit Test-2
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11.2.3 Unit Test -3
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Test Case Name

Unit Test -3

Test Case

Test the Al-generated print functionality

Test Scenario Expected result ‘ Actual Result ‘ Remarks
Verify that the Al successfully | Prompts are working Prompts are generating | passed
generates prints based on the | properly image
provided prompts
Check if the generated prints Prompts are Prompts are generating | passed
are visually appealing and generating proper visually appealing
aligned with the user's input image that are visually | image

appealing

Table 11.2.3-1: Unit test-3
11.2.4 Unit Test -4

Test Case Name Unit Test -4
Test Case Test the order process
Test Scenario Expected result ‘ Actual Result ‘ Remarks
Verify that users can add User can add product | User can add product passed
products to their cart and to card and proceed and proceed to
proceed to checkout. to checkout correctly | checkout

without any error
Check if the generated prints Prompts are Prompts are generating | passed

are visually appealing and

aligned with the user's input

generating proper
image that are visually

appealing

visually appealing

image

Table 11.2.4-1: Unit Test-4
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11.3 Module Testing:

11.3.1 Module Test-1:

Test Case Name Module Test -1

Test Case Frontend Module Testing

Test Scenario Expected result ‘ Actual Result ‘ Remarks
Test the rendering of the 3D 3D model should 3D model has rendered | passed
model component. rendered properly properly
Verify the functionality of All the feature like All the features are passed
color adjustment, logo color adjustment, logo | working seamlessly
addition, and Al-generated addition, Al without error
print components. generation should

worked
Test the integration of the Check the frontend All the component of passed
frontend components with the | component and the Ul | Ul is well integrated
user interface

Table 11.3.1-1: Module Test -1

11.3.2 Module Test-2:

Test Case Name Module Test -2

Test Case Backend Module Testing

Test Scenario Expected result Actual Result Remarks

Test the APl endpoints for All the APl endpoint All the API endpoint passed

handling user actions such as should work properly | working properly
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color adjustment, logo
addition, and Al-generated
print request
Verify the data validation and | Check the validation All the error handling passed
error handling in the backend | on the backend properly
API endpoint if anything
happen wrong it
should be handled
Test the integration of the OpenAl Api credential | All the request are passed
backend with external APlIs, should be correct and | processing correctly
such as the OpenAl API for working properly
generating prints. request are processed
11.3.3 Module Test-3:
Test Case Name Module Test -3
Test Case Order Processing Module Testing
Test Scenario Expected result ‘ Actual Result ‘ Remarks
Verify the accurate calculation | Total amount of order | Order amount are passed
of order totals and applying should correctly updating correctly
any applicable discounts updated
Test the integration with the Payment gateway All the payment passed
payment gateway for should work properly | gateway are working
successful order processing fluently

Table 11.3.3-1: Module test-3
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11.4 Integration Testing:

53

Test Case Name

Integration Test

Test Case Integration Testing

Test Scenario Expected result Actual Result ‘ Remarks
Test the interaction between Frontend and Frontend and backend passed
the frontend and backend backend are working | are working properly

systems to ensure smooth properly they are they are communicating
communication and data communicating through API

synchronization. through API

Verify the integration of All the third party Third party package are | passed
external packages and libraries | package is working installed properly and

used in the project. simultaneously version are controlled

Table 11.4-1: Integration test-1
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12. Chapter 12: Implementation

12.1 Training:

Implementing a training session helps new users quickly learn and use the system effectively. It
improves user experience, enhances system adoption, ensures efficient usage, reduces support

requests, and provides a smooth onboarding process.

= Ease of Adoption: A well-designed training session helps new users understand how to
navigate and utilize the system effectively. It reduces the learning curve, making it easier

for them to adopt and start using the system without feeling overwhelmed or confused.

= |Improved User Experience: By offering training, you enhance the overall user experience.
Users gain confidence in using the system's features, reducing frustration and increasing

satisfaction. This leads to higher user engagement, retention, and loyalty.

= Efficient System Usage: Training ensures that users are aware of all the functionalities
and capabilities of the system. They can learn best practices, shortcuts, and effective

workflows, enabling them to use the system efficiently and get the most out of it.

= Reduced Support Requests: A well-trained user base is less likely to encounter issues or
require extensive support. Clear instructions and guidance during training session’s help
users troubleshoot problems independently, reducing the number of support requests

and saving time for both users and support teams.

= Smooth Onboarding: Training sessions provide a structured onboarding process, guiding
users through the system's features and helping them become productive quickly. It
allows them to understand how the system aligns with their needs and how they can

leverage its capabilities for their specific tasks.
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12.2 Scaling:

Scaling refers to the ability of a system to handle increasing demands, such as a growing user
base or higher data volumes, without compromising performance or stability (Martin, 2019). In
the context of our project, scaling becomes crucial to accommodate a larger number of users,
handle increased processing requirements, and maintain responsiveness. By implementing
scaling strategies, such as horizontal or vertical scaling, we can ensure that the system remains
reliable and performs optimally even as the demand grows (Ahmed, 2020). This allows us to

effectively handle future growth and deliver a seamless user experience.

12.3 Load Balancing:

(Ahmed, 2020)Load balancing is an essential technique used to distribute incoming network
traffic across multiple servers in a balanced manner. It ensures that no single server is
overwhelmed with excessive traffic, thus optimizing resource utilization and improving system
performance. In your project, you can implement load balancing by utilizing a load balancer that
acts as an intermediary between the clients and the backend servers. Cloud platforms such as
AWS or GCP provide load balancer services that can be integrated into your system architecture.
It is important to design the system carefully and regularly monitor its performance to ensure

efficient handling of increased traffic.
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13. Chapter 13: Critical Appraisal and Evaluation

13.1 Objective that could be met:

Every system, no matter how well-designed, has room for improvement and updates. In the
development of our system, we have strived to meet all the essential goals to ensure its effective
implementation and smooth operation. However, in this ongoing process of refinement and
adaptation, we remain committed to delivering a robust and flexible system that empowers the
customer to customize their desired product with power of Al. In below we have identified some

objective that could be met these are:

= Increase Personalization Options: Expand the range of customization options available
to users, such as color choices, design elements, and product variations, to meet diverse
customer preferences.

= Streamline Order Processing: Implement an efficient order management system that
automates order processing, tracks orders, and provides timely updates to users,
ensuring a smooth customer journey from customization to delivery.

= Optimize Performance: Ensure that the application runs smoothly and efficiently, with
minimal load times and responsive user interactions, even when handling complex 3D

models and Al-generated print applications.

13.2 How much better could have been done:

The project has achieved significant improvements in enhancing product customization through
the utilization of 3D modeling and Al-generated print applications. However, there are areas
where further enhancements could have been made to optimize the user experience and system
performance. These include refining the user interface for more intuitive interactions, optimizing
the Al algorithms for faster and more accurate product customization recommendations, and

integrating additional features to expand the customization options available to users. By
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addressing these aspects, the project could have been even more successful in delivering an

exceptional personalized product customization experience.

13.3 Which features could not be touched:

Although the project has successfully implemented several features, there are still some areas
that have not been fully explored. These untouched features may include advanced
customization options, integration with social media platforms, real-time collaboration for

design, and incorporating machine learning techniques for personalized recommendations.

14. Chapter 14: Lesson Learned

14.1 Pre Project — Review — Closing:

Our project, titled "Enhancing Product Customization: Leveraging 3D Modeling and Al-Generated
Print Application," aimed to transform the field of product customization by integrating advanced
3D modeling and Al technologies. The goal was to create a system that enables users to

personalize products through 3D printing and Al-driven customization algorithms.

Key achievements include the development of a user-friendly web interface that allows
customers to easily interact with the system. By incorporating 3D printing functionality, users can
visualize and customize their designs before printing them. The Al-generated print application
utilizes machine learning algorithms to provide intelligent recommendations, enhancing the

customization experience.

Through the seamless integration of these technologies, our project successfully delivers unique,
personalized products tailored to individual customer preferences. The project has the potential
to significantly enhance customer satisfaction, foster customer loyalty, and unlock new business

opportunities.

In summary, our project showcases the transformative potential of merging state-of-the-art

technologies to redefine product customization in the digital era.
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14.2 The Problem | Have Faced:

Throughout the project, we encountered specific challenges that required unique problem-
solving approaches. One significant hurdle involved working with 3D models and rendering, as
this field was relatively new to us. Limited availability of resources and documentation made it

challenging to find comprehensive support compared to more established technologies.

Debugging also presented difficulties due to the project's novelty and complexity. Traditional
debugging techniques were not always effective, necessitating a more exploratory and

innovative approach to identifying and resolving issues.

Integration of different technologies and APIs posed additional challenges. Coordinating
interactions between the frontend, backend, and external APIs required meticulous attention to

detail and thorough testing to ensure seamless functionality and an optimal user experience.

Despite these obstacles, we embraced the opportunity for growth and utilized our problem-
solving skills to overcome them. By addressing these challenges head-on, we were able to deliver
a successful project that highlights the potential of combining 3D modeling and Al in product

customization.

14.3 What Solutions Occurred:

To address the challenges we encountered during the project, we implemented several solutions.
Firstly, we conducted thorough research and sought out available resources and documentation
on 3D model rendering and related technologies. This helped us gain a deeper understanding
and enabled us to find workarounds for specific issues. We reached out to online communities
and forums specializing in 3D modeling and Al applications. This allowed us to connect with
experts and seek their guidance when facing complex problems. These solutions helped us
overcome the initial hurdles and deliver a robust system showcasing the potential of 3D modeling

and Al-generated print applications.
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15. Chapter 15: Lesson Learned

15.1 Summary of the project:

Throughout the project, our goal was to enhance product customization by leveraging 3D
modeling and Al-generated print applications. We aimed to develop a web-based platform that
allows users to create and customize personalized products using 3D models. We utilized
technologies such as React, Three.js, and OpenAl API to achieve this. The system incorporated
features like 3D model rendering, Al-generated print application, user authentication, and
product customization options. We encountered challenges related to 3D modeling and
debugging, but with research, collaboration, and expert guidance, we successfully implemented
effective solutions. Overall, our project demonstrates the potential of combining 3D modeling

and Al to revolutionize product customization and deliver personalized user experiences.

15.2 Goal of the project:

Every successful system has pre-defined goals ultimate target was to achieve those goal it defines

the output and make a roadmap to what need to build. Our projects goals are:

= Enhance product customization capabilities

= |Implement 3D modeling for realistic product visualization

= |ntegrate Al-generated print application for personalized product design

= Provide a user-friendly web-based platform for easy interaction

= Enable user authentication and secure data handling

= Offer a wide range of customization options for users to choose from

= |mprove user experience and satisfaction through personalized product creation
= Utilize advanced technologies to streamline the customization process

= Promote innovation in product design and manufacturing

= (Create a scalable and adaptable system for future enhancements and updates.
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15.3 What | have done in Documentation:

Main purpose for the whole documentation is to give an overall overview of our project. In every
part we have destructure every step we take throughout the project and give a details of what
we have done in which stage. From initial findings to design and develop the system. And | believe
that by reading the whole documentation anyone would understand our goals and approach. We
have add detailed figure, output screenshot and brief explanation of our module and features

and all the resources we have used in our project.

15.4 My Experience:

Throughout the course of this project, | gained invaluable experience and knowledge in various
areas. Firstly, | had the opportunity to delve into the realm of 3D modeling and explore the
intricacies of working with cutting-edge technologies. Learning how to navigate and manipulate

3D models opened up a whole new world of possibilities.

Additionally, | gained hands-on experience with the implementation of OpenAl, which provided
insights into the power of Al-generated content and its application in real-world scenarios.
Another crucial aspect of the project was the collaborative team approach. Working alongside a
team allowed me to witness firsthand the importance of effective communication, coordination,
and leveraging individual strengths. It was inspiring to witness the synergy that arises when a

diverse group of individuals comes together to achieve a common goal.

Moreover, this project provided me with a deep understanding of how industry-oriented
software is developed by following the Software Development Life Cycle (SDLC). From
requirement analysis to design, implementation, testing, and deployment, | witnessed the
systematic approach to building robust and scalable software solutions that meet industry

standards.

Overall, this project has been a transformative learning experience, broadening my technical skill

set and providing me with insights into the practical aspects of developing industry-oriented
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software. It has reinforced the importance of staying updated with the latest technologies and

the value of teamwork in achieving project success.
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