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In today’s fast-changing world of digital communication, artificial intelligence (AI)-powered chat systems
stand as pivotal conduits bridging the gap between users and machines. However, traditional chat systems
often fall short of delivering personalized and intuitive interactions, limiting their potential to truly
enhance user experiences. In response to these limitations, our research presents the Echo Query Hub - an
innovative Al chat platform designed to transcend conventional boundaries and redefine digital
engagement. At the core of Echo Query Hub lies a commitment to empowerment and personalization,
offering users unprecedented agency over their digital interactions. Through field-specific customization,
users can curate their digital experience to align with their individual interests and preferences, ensuring
that every interaction is relevant and enriching. Leveraging advanced features such as image uploads and
voice input capabilities, Echo Query Hub elevates the depth and richness of user interactions, making the
experience more immersive and inclusive. This article outlines a broad perspective on the Echo Query Hub
Framework, including its objectives, methodology, key features, and implications for the future of Al-
driven communication. By prioritizing user experience and innovation, we aim to pave the way for a new
era of personalized, accessible, and transformative digital engagement.

Categories: Al applications, Generative Al for healthcare, Web applications
Keywords: user empowerment, react frontend, python backend, digital engagement, field-specific customization, image
uploads, voice input, user experience, innovative technology, personalized ai

Introduction

In the modern era of technology, artificial intelligence (Al)-powered chat systems are revolutionizing
digital engagement by offering personalized and innovative solutions [1]. These systems have become
highly advanced and are now instrumental across industries such as healthcare, finance, and technology,
where they seamlessly facilitate tasks like finding information and aiding in decision-making [2]. Given
this exponential growth and potential, chatbot technology is increasingly being adopted to automate
various administrative processes.

One prominent example is Microsoft, which has emerged as a leader in applying Al to the healthcare
sector. According to Insider Intelligence, Al may handle up to 73% of administrative duties in healthcare.
Additionally, the use of chatbots is projected to generate annual savings of $11 billion across sectors like
healthcare, banking, and retail by 2023 [3]. This illustrates the significant economic and operational
impact Al-powered chat systems are beginning to have.

There are different types of chatbots available today, each with unique features and methods of
interaction. For instance, ChatGPT utilizes advanced algorithms to generate contextual responses, Gemini
connects with external programs for smooth integration, and Claude emphasizes understanding user
intent to provide helpful answers. These distinctions highlight the breadth of chatbot functionality
currently in use. A comprehensive evaluation in a study by Pande et al. [4] compares multiple Al models,
including Google Gemini, further illustrating the diversity and strengths of modern chatbot systems.

Numerous studies have examined the impact of these systems. A review [5] analyzed ChatGPT’s influence
in business and education, highlighting its ability to enhance customer service, generate content, and
support decision-making. However, issues such as biased responses, contextual misunderstandings, and
privacy concerns were also noted. Further, other studies [6] point out that while ChatGPT has proven
valuable for communication and learning, it still faces limitations like language comprehension challenges
and occasional inaccuracies.

Building upon these insights, another study [7] assessed ChatGPT’s role in areas like social interaction,
problem-solving, and information retrieval. While it simplifies user conversations and provides helpful
assistance, concerns about fairness and user data privacy remain. These limitations present an
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opportunity for innovation aimed at enhancing user experience and addressing identified gaps.

In the educational domain, Wollny et al. [8] reviewed the role of chatbots in pedagogy, mentorship, and
personalization. The study identified key research challenges and proposed future directions, supporting
our inclusive goal of developing a platform not limited to a specific field but serving a wide range of user
interests.

To that end, our research framework focuses on improving user engagement by introducing personalized
features and addressing previous limitations. By incorporating diverse interaction methods - such as
image uploads and voice input - our system enhances accessibility and aims to deliver more accurate and
comprehensive responses. Central to this design is a user-centric approach that prioritizes ease of use and
effective communication with Al systems.

Our goal with Echo Query Hub is to make Al-based chat interactions more accessible, intuitive, and
personalized. Whether the user is interested in finance, health, or entertainment, the platform is designed
to adapt to their preferences and provide a tailored experience.

To make the platform more user-friendly, especially for individuals with limited technical skills, we
emphasize a simple and intuitive design. Enhancements like voice-based interaction and image upload
functionality are added to enrich the quality and accuracy of responses. This allows users to engage more
dynamically with the system, making the chat experience more interactive and rewarding. This approach
aligns with the findings of Imran and Almusharraf [9], which highlights the importance of multimodal
capabilities in enhancing user interaction. Reflecting this, our platform already supports text, audio, and
image inputs to deliver a richer and more accessible experience.

To address a notable limitation in previous chat systems - namely, the inability to interact with specific
parts of an image - we introduce a crop widget feature. This functionality allows users to select and
interact with a particular section of an uploaded image. Echo Query Hub then analyzes the cropped
section and returns relevant, context-specific information, further personalizing and refining the
interaction.

In conclusion, our framework strives to create a more inclusive, precise, and engaging Al chat
environment. By enhancing user control, interaction modalities, and response accuracy, we aim to
redefine the standard for AI-powered communication and make it accessible and enjoyable for users of all
backgrounds and abilities.

Materials And Methods

Main idea

The main idea of our framework is to leverage the Gemini API across various fields such as education,
health, ministry, beauty, etc., within an AI chat system. Our system is designed to provide tailored
responses to user queries, ensuring relevance by limiting responses to the selected field of interest. By
integrating the Gemini API into diverse domains, we aim to offer users a comprehensive and personalized
experience, catering to their specific needs and interests within each respective field. Through this
approach, we strive to enhance user engagement and satisfaction while facilitating seamless interactions
across a wide range of topics and industries.

Research and requirements analysis

Conversational AI has revolutionized various industries, including healthcare, finance, and retail. A study
by Chu [10] introduces Recipe Bot, a conversational agent that helps users find recipes by matching dish
names and ingredients. The chatbot uses Google Dialogflow and Spoonacular API.

The development process initiated with an extensive research phase aimed at understanding existing Al
chat systems and user interaction patterns. Through stakeholder interviews, user surveys, and market
analysis, we identified preliminary requirements and user preferences to inform our framework objectives.

Technology stack selection

A critical aspect of the framework involved selecting an appropriate technology stack to support the
envisioned functionality of the Echo Query Hub platform. Preliminary evaluations of frontend and
backend technologies were conducted, with React.js identified for frontend development and Python
considered for backend implementation. Further refinement and selection of specific technologies are
ongoing.

Methodology and system architecture design
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The system architecture design phase commenced with the exploration of architectural patterns and
design principles conducive to scalability, modularity, and maintainability. Initial designs adopted
microservice architecture, though specific component implementations and integration strategies are

subject to further refinement.

Home Page
(User Interface)
fffffffffffffffffffffff f777777777777777777777777777
I 1 1 1| 1
Health section Beauty Section Education Section Manufacturing Section Finance Section
(User Interface) (User Interface) (User Interface) (User Interface) (User Interface)
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(User Interface)
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I(for particular section of image),

API call with
given input

FIGURE 1: Flowchart of Methodology

API, Application Programming Interface

Figure I depicts the methodology behind the creation of a query hub platform called Echo Query Hub. The
platform allows users to input questions through text, voice, or image, and delivers answers across various
domains, with a focus on health.

The flowchart starts with the user landing on the home page, which has five sections: Health, Beauty,
Education, Manufacturing, and Finance. The user selects a field and then has the option to either refine
their questions through a chat section or proceed by providing an input. This input can be text, voice, or
an image.

The flowchart then splits into two paths depending on whether the user has a question or simply provides
an input. If the user has a question, the system checks to see if it contains the word, Ted. If it does not
contain Ted, an error prompt appears, and the user is asked to provide a section.

If the user does not have a question and instead provides an input, the system checks to see if the input is
an image. If it is an image, a crop widget is used to select a specific portion of the image. Finally, an API
call is made with the given input.

The result section of the flowchart states that the Echo Query Hub platform has been successfully
developed and demonstrates efficient query answering capabilities across various domains.

To make the Gemini API more user-friendly, some modifications were made to the open-source version.
Now, when the API is called to respond to user queries, a parts section is included at the same time, where
the user’s specified field of interest is provided. The modifications are as follows:

“You are an expert in the field of {prompt.key}. Provide informative and accurate responses to user queries
within this domain. If a question falls outside the scope of {prompt.key}, respond with a message
indicating that the query is not related to {prompt.key}, and guide the user to the appropriate section for
their inquiry and also give the appropriate section for the query. For example: If the user asks about
nutrition, exercise or medical conditions provide relevant health information, If the user inquires about a
topic unrelated to health, respond with a message like -This question is not related to health. Please refer
to the appropriate section for your inquiry; this applies to all fields.”

Note: {prompt.key} represents the section chosen by the user and this logic should be applied consistently
for all possible domains.

Feature implementation
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Along with integrating the Gemini API in a categorized way, we also implemented some new features like
voice input and crop image queries.

The voice input feature enables the platform to answer the queries asked by the user in voice form [11].
The platform is also capable not only of taking the queries through voice input but also can make the
response to the user in voice mode. Moreover, the image-based queries are also taken care of by the
platform [12]. The crop image query feature enables the user to upload an image and ask the question to a
particular section of the image which makes the platform more efficient according to user need.

Results

The Echo Query Hub platform has been successfully developed and demonstrates efficient query
answering capabilities across various domains, with a particular emphasis on the health domain. The
platform offers ease of access, accessible from any location, providing users with convenient access to
tailored information. Based on the experimental setup described in the Materials and Methods section,

Echo Query Hub was tested in a local environment using predefined user queries based on user preference.

The system came out with consistent performance, with accurate and timely responses across all test
cases.

Health domain query response efficiency

To assess the platform's performance in answering health-related questions, we subjected it to symptoms,
medication, and healthy lifestyle habits questions. The Echo Query Hub answered correctly and promptly,
bringing back relevant answers from the API for every query.

These answers were seamlessly fed into the chat interface, delivering users clear and useful health
information in real time. This reflects the broader trend in healthcare where Al technologies are
increasingly used to deliver personalized and timely medical insights. As discussed by Pavunraj et al. [13],
generative Al plays a pivotal role in transforming healthcare by enabling customized treatment
recommendations through real-time data integration and intelligent algorithms.

e What are the symptoms of the common cold versus the flu?

u}

@ common Cold:
Runny nose with clear or white mucus
Sore throat
Sneezing
Stuffy nose
Mild cough
Fatigue
Headache (usually mild)
Low-grade fever (usually below 100°F)

Body aches (usually mild)
Flu (Influenza):

Fever (often high, over 100°F)
Chills
Muscle aches and body aches (often severe)
Headache (severe)
Fatigue (extreme)
Dry cough
Sore throat
Runny nose
Nausea, vomiting, or diarrhea (more common in children)
Key Differences:
Fever: The flu typically causes higher fever than the common cold
Muscle aches: Muscle aches are often more intense with the flu
Fatigue: Fatigue is typically more severe with the flu
Cough: The cough associated with the flu is typically dry and persistent, while the cold may cause a mild
wet cough.

Gastrointestinal symptoms: Nausea, vomiting, and diarrhea are more common with the flu, especially in
children

FIGURE 2: Health Domain Query Example

Figure 2 shows the platform's efficacy in action-when one poses a health-related query, the bot gets it
right and fast, demonstrating its efficacy in responding to health queries.
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The problem about user experience outlined by Kalathot [14] can be effectively addressed through our
platform, EchoQuery Hub. By aligning query responses with individual user preferences, the platform
enhances satisfaction and boosts overall engagement.

Out-of-domain query handling

To assess the platform's ability to handle inquiries beyond the health domain, we deliberately introduced
questions related to finance and entertainment. The platform effectively identified these queries as falling
outside its health focus area and communicated this clearly to the user. This demonstrates the platform's
versatility in discerning the relevance of user queries across different domains.

As already mentioned about the changes made in API, the parts section clearly represents that API is
capable of handling out-of-domain queries by providing appropriate message in parts section.

The impact of changes implemented in API can be seen in Figure 3 which represents that chatbot is
ignoring the out of domain query which enhances the user experience and makes the system more user
reliable.

FIGURE 3: Out-of-Domain Query Example

Categorized Gemini vs non-categorized Gemini

In our research, we conducted an analysis comparing the accuracy of two distinct models for predicting
Gemini, categorized and normal, in a given dataset [15] which is shown in Table /. To achieve this
comparison, we made a set of questions including the original_field in which the question really lies. Then
each question was passed through both the models. The answers from both the models were analyzed and
the field in which the answer mostly related is marked in the respected column of the question named
predicted_field_category_gemini field and predicted_field normal_gemini for both the models.

Question original_field predicted_field_category_gemini predicted_field_normal_gemini
Who is considered the father of modern education? Education EDUCATION EDUCATION

In which country was the first university established? Education EDUCATION TECHNOLOGY
What does STEM stand for in the context of education? Education TECHNOLOGY TECHNOLOGY
Who wrote the famous book 'To Kill a Mockingbird,' often studied .

in high school English classes? Education EDUCATION EDUCATION
What is the capital of Australia? Education EDUCATION EDUCATION
Who developed the theory of cognitive development in children?  Education EDUCATION EDUCATION
What is the capital of France? Education EDUCATION NONE

What is the chemical symbol for oxygen? Education SCIENCE SAFETY

What is the closest star to Earth? Education TECHNOLOGY TECHNOLOGY
Who wrote 'Romeo and Juliet'? Education LITERATURE N/A

What does BMI stand for in healthcare? Healthcare HEALTHCARE HEALTHCARE
Which organ produces insulin in the human body? Healthcare HEALTHCARE HEALTHCARE
What is the medical term for high blood pressure? Healthcare HEALTHCARE HEALTHCARE
What is the largest organ in the human body? Healthcare HEALTHCARE BEAUTY
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What does CPR stand for?

What is the medical term for the collarbone?
What is the smallest bone in the human body?
What is the medical term for the voice box?
What does DNA stand for?

What is the normal resting heart rate for adults in beats per
minute?

Who is the CEO of Tesla?

What does HTML stand for?

What is the main function of a CPU in a computer?

Which company developed the first graphical web browser?
What is the latest version of the Android operating system?
What is the main component of a photovoltaic cell?

What is the name of the first commercially available computer?
What does URL stand for?

What is the most commonly used programming language for
web development?

What is the name of the process used to convert sunlight into
electricity?

What does SPF stand for in skincare?

What is the primary ingredient in most shampoos?
Which vitamin is known for its benefits to skin health?
What is the purpose of a toner in a skincare routine?

Who is considered one of the most influential makeup artists of
all time?

What is the purpose of a primer in makeup?
Which ingredient is commonly used in anti-dandruff shampoos?
What does CC cream stand for in beauty products?

Who is known for the phrase 'Beauty is in the eye of the
beholder'?

What is the main function of a serum in skincare?
What does JIT stand for in manufacturing?

What is the process of converting raw materials into finished
goods called?

Which industry primarily uses CNC machines?
What does ISO stand for in the context of quality management?

Who is credited with developing the assembly line production
method?

What does TQM stand for in the context of quality management?

What is the name of the process used to shape metal by
hammering?

Who invented the cotton gin?

What is the term for the process of melting metal and pouring it
into a mold?

Healthcare
Healthcare
Healthcare
Healthcare

Healthcare

Healthcare

Technology
Technology
Technology
Technology
Technology
Technology
Technology

Technology

Technology

Technology

Beauty
Beauty
Beauty

Beauty

Beauty

Beauty
Beauty

Beauty

Beauty

Beauty

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

HEALTHCARE

HEALTHCARE

HEALTHCARE

HEALTHCARE

TECHNOLOGY

HEALTHCARE

TECHNOLOGY

TECHNOLOGY

TECHNOLOGY

TECHNOLOGY

TECHNOLOGY

TECHNOLOGY

TECHNOLOGY

TECHNOLOGY

TECHNOLOGY

TECHNOLOGY

HEALTHCARE

BEAUTY

BEAUTY

BEAUTY

BEAUTY

BEAUTY

HEALTHCARE

BEAUTY

BEAUTY

BEAUTY

MANUFACTURING

MANUFACTURING

MANUFACTURING

MANUFACTURING

MANUFACTURING
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What does ERP stand for in manufacturing? Manufacturing  MANUFACTURING TECHNOLOGY

TABLE 1: Efficiency Comparison Dataset

The categorized Gemini model exhibited an accuracy of 82.0%, while the normal Gemini model
demonstrated an accuracy of 68.0% which can also be seen in Figure 4. These results suggest that the
categorized approach yields superior accuracy in predicting Gemini compared to the conventional model.

. Accuracy Comparison of Categorized Gemini vs Non-categorized Gemini
82.00%
80
68.00%
32
£ 60
>
v
e
S
g 40
<
20

o —
Echo Query Hub (Categorized Gemini) Uncategorized Gemini

Models

FIGURE 4: Accuracy Comparison of the Proposed Platform (Echo Query
Hub) With the Existing Platform (Gemini)

This finding underscores the importance of considering categorical factors in predictive modeling tasks,
potentially enhancing the precision and applicability of such models in practical settings. Such insights
contribute to the advancement of predictive modeling techniques and can inform decision-making
processes across various domains reliant on accurate predictive analytics.

Crop widget functionality
The crop image query feature enables the user to upload an image and ask the question to a particular

section of the image which makes the platform more efficient according to user need.

When a complete image of a machine is provided, the system can effectively analyze the various
components, their arrangement, and their overall structure. This analysis enables the system to generate a
comprehensive description of the machine as shown in Figure 5.
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0 The image shows a cross-section of a Fordson tractor engine. The engine is a
four-cylinder, in-line, water-cooled engine. It has a bore of 3.75 inches and a

stroke of 4.5 inches. The engine is rated at 20 horsepower at 1,000 rpm

FIGURE 5: Response of Image Input

When a particular section of the image is provided, the system can effectively analyze this section
carefully. This analysis enables the system to generate a comprehensive description of that particular
section as shown in Figure 6.

FIGURE 6: Response of Crop Image Input

Overall platform performance

Our findings collectively showcase the platform's robustness and efficiency in addressing user inquiries
within the health domain, while also demonstrating its ability to appropriately handle queries from other
domains. These results highlight the platform's potential for versatile and user-centric interaction across
various domains. The Echo Query Hub exhibits promising capabilities in catering to user information
needs and ensuring a tailored and relevant experience.

To check the platform performance with real life questions, we asked some questionaries to both the
platforms i.e. normal Gemini and categorized Gemini. The performance of categorized Gemini came more
than the normal Gemini when we compared both the results in user point of view in a specific domain.
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Discussion

Echo Query Hub has made strong progress in building an Al-driven chat system, especially in the
healthcare sector. Its user-focused design - with features like field-specific customization, image uploads,
and voice input - makes conversations more personal and easier for users. This sets a higher standard for
creating Al platforms that feel more natural and intuitive. While the platform has performed well, future
improvements should aim at making it even faster, more scalable, and ready to support more industries.
Future work will focus on optimizing system scalability, enriching domain-specific datasets, and
incorporating multi-language capabilities to further enhance user experience.

Conclusions

We successfully designed and tested the Echo Query Hub platform, an Al-driven chat system that answers
user questions accurately, especially in health. We found that Echo Query Hub answers domain-specific
queries better than other chatbots. User experience, personalization, and advanced features like field-
specific customization, image uploads, and voice input make our framework valuable. A new user-centric
paradigm for Al chat systems makes interactions more intuitive and entertaining. While successful, our
research creates doors for future work. This includes optimizing scalability, performance, and user
experience, integrating with other domains, and expanding capabilities to meet more user needs. In
general, our research effort advances user-centric Al chat systems. Echo Query Hub redefines digital
engagement with a personalized, accessible, and interaction experience, setting new benchmarks for user-
friendly design and enabling a more intuitive digital future.

Appendices
Appendix A: Efficiency Comparison Dataset

The Efficiency Comparison Dataset consists of 50 questions spanning five domains: Education,
Healthcare, Technology, Beauty, and Manufacturing. Each question is labeled based on responses from two
models, with predicted domains recorded in the columns predicted_field_category gemini and
predicted_field_normal_gemini. The dataset has been made publicly available and can be accessed through
the following link:

https://drive.google.com/file/d/1yA0QGVgbXMsxPEyKbjgORzZ VnRvSENS/view
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