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ABSTRACT

Al virtual assistants are software programs that use artificial
intelligence to understand and respond to user requests through
natural language, performing tasks like setting reminders, answering
questions, and managing schedules. These virtual assistants are
designed to understand and respond to user queries, perform tasks,
and offer information or services in a manner that simulates human-
like interaction. They use natural language processing (NLP) to
interpret spoken or typed commands and questions. Al assistants
have evolved from simple chatbots into powerful tools capable of
managing workflows, executing tasks across apps, retrieving real-
time data, and reasoning over complex inputs. This paper examines
various types and uses of Al-powered virtual assistants.
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INTRODUCTION

In our modern lives, we are constantly confronted
with technology. Technology is changing how
businesses work, and Al virtual assistants (or personal
Al assistants) are leading the way. An Al virtual
assistant is a type of artificial intelligence (Al) tool
that can understand and respond to human queries and
requests. It is essentially a software application that
utilizes artificial intelligence technologies, including
natural language processing (NLP), machine learning,
and sometimes voice recognition, to provide
interactive and intelligent support to users. Virtual
assistants are capable of understanding and
interpreting human language, both written and
spoken. NLP enables them to process and
comprehend user input, making interactions more
natural and intuitive. Al virtual assistants penetrate all
business areas, improving brand image and reducing
the burden on customer support employees [1].

Al voice assistants can understand spoken commands
and execute tasks like web searches, adjusting
settings on home appliances, writing content, and
more. They are used in both personal and professional
settings, with popular examples including Amazon’s
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Alexa, Apple’s Siri, Google Assistant, Samsung’s
Bixby, and Microsoft’s Copilot.

WHAT IS ARTIFICIAL INTELLENCE?

The term “artificial intelligence” (Al) is an umbrella
term John McCarthy, a computer scientist, coined in
1955 and defined as “the science and engineering of
intelligent machines.” It refers to the ability of a
computer system to perform human tasks (such as
thinking and learning) that usually can only be
accomplished wusing human intelligence [2].
Typically, Al systems demonstrate at least some of
the following human behaviors: planning, learning,
reasoning, problem solving, knowledge
representation, perception, speech recognition,
decision-making, language translation, motion,
manipulation, intelligence, and creativity.

The 10 U.S. Code § 2358 define artificial intelligence

as [3]:

1. “Any artificial system that performs tasks under
varying and unpredictable circumstances without
significant human oversight, or that can learn
from experience and improve performance when
exposed to data sets.
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2. An artificial system developed in computer
software, physical hardware, or other context that
solves tasks requiring human-like perception,
cognition, planning, learning, communication, or
physical action.

3. An artificial system designed to think or act like a
human, including cognitive architectures and
neural networks.

4. A set of techniques, including machine learning,
that is designed to approximate a cognitive task.

5. An artificial system designed to act rationally,
including an intelligent software agent or
embodied robot that achieves goals using
perception, planning, reasoning, learning,
communicating, decision making, and acting.”

Al provides tools creating intelligent machines which

can behave like humans, think like humans, and make

decisions like humans. The main goals of artificial

intelligence are [4]:

1. Replicate human intelligence

2. Solve knowledge-intensive tasks

3. Make an intelligent connection of perception and
action

4. Build a machine which can perform tasks that
requires human intelligence

5. Create some system which can exhibit intelligent
behavior, learn new things by itself, demonstrate,
explain, and can advise to its user.

Al is not a single technology but a range of
computational models and algorithms. The concept
of Al is an umbrella term that encompasses many
different technologies. Al is not a single technology
but a collection of techniques that enables computer
systems to perform tasks that would otherwise require
human intelligence. The major disciplines in Al
include [5]:

Expert systems

Fuzzy logic

Neural networks

Machine learning (ML)

Deep learning

Natural Language Processors (NLP)

Robots

VVVYVYYVYVYVYYVY

These computer-based tools or technologies have
been used to achieve Al’s goals. Each Al tool has its
own advantages. Using a combination of these
models, rather than a single model, is recommended.
Figure 1 shows a typical expert system, while Figure
2 illustrates the Al tools. These tools are gaining
momentum across every industry. Analytics can be
considered a core Al capability.

WHAT IS AN AI VIRTUAL ASSISTANT?

An Al virtual assistant, also known as a digital
assistant, is an application that leverages advanced
technologies such as natural language processing
(NLP), machine learning (ML), and large language
models (LLM) to provide users with helpful
information and perform tasks on their behalf, such as
making calls, reading messages, booking
appointments, online shopping, and more. They can
understand and respond to complex questions far
better than traditional rule-based chatbots. The
effectiveness of an Al-powered assistant depends on
its ability to understand user intent, process complex
tasks and integrate seamlessly into existing small
business ecosystems. Figure 3 shows a representation
of Al virtual assistant [6].

TYPES OF AI VIRTUAL ASSISTANTS

Al assistants are not a one-size-fits-all solution; they
come in various forms designed to serve different
functions, from personal use to specialized business
roles. There are several different types of Al virtual
assistants: chatbots, voice assistants, Al avatars, and
domain-specific virtual assistants, each with their
own unique set of features and capabilities. They are
explained as follows [7]:

» Chatbots: A chatbot is the simplest type of
software that can help to provide customers with
virtual assistance services. A chatbot is a reactive
system. It waits for a user to ask a question and
then responds based on its rules or a limited
knowledge base. Chatbots use natural language
processing (NLP) to understand customer
questions and automate responses to them based
on a predefined flow. Then, they use advanced Al
technologies to analyze what the user is trying to
accomplish. Chatbots have been mainstream in
the eCommerce sector since their inception. Still,
modern implementations of chatbots are powered
by artificial intelligence, which gives them the
ability to think through customer queries rather
than push the customer through a chain of static
events. We need to have a smart chatbot that will
generate text answers to the user’s query and
remember the context of previous exchanges.

» Voice Assistants: Each chatbot can be
transformed into a voice assistant with the help of
speech-to-text and text-to-speech models. Voice
assistants use automatic speech recognition and
NLP to give vocal responses to queries. The
biggest challenge in developing voice assistant
solutions lies in the fact that in many regions
there are security regulations that prohibit the
browsers to track and process the user’s voice
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without their consent. Popular examples of voice
assistants are Siri and Google Assistant products.

» Al Avatars: Al avatars are 3D models designed to

look like humans, that are used for entertainment
applications, or to give a human touch to virtual
customer support interactions. Al avatars are the
most exciting, but the most difficult, type of Al
virtual assistant yet. Human-like virtual
companions like NEON artificial humans look
breathtaking, but the development of such
solutions is also incredibly difficult and requires a
lot of investment. When creating Al avatars there
are significant investments in design. You can use
a particular gaming engine to create a 2D or 3D
avatar that will be visible to the user, and the
interaction with the user will be held with a
chatbot.

» Domain-specific VAs: If you are looking for a

specialized Al with more advanced features that
can provide service to users in your industry, you
will want to look for a domain-specific virtual
assistant. These are highly specialized
implementations of Al virtual assistants designed
for very specific industries, and are optimized for
high performance in travel, finance, engineering,
healthcare, cybersecurity, and other demanding
sectors. The knowledge and data they possess can
be put to do the heavy lifting in the industry they
are designed for.

Popular Al voice assistants include the following [8]:

1.

Alexa: Great for home use; it helps manage a few
of home devices.

Siri: Best for Apple users; it is the perfect hands-
free assistant.

Otter Al: Best business voice assistant; it is also a
fantastic tool for educators, students, and
researchers

Bixby Voice: Best for Samsung users; it
facilitates seamless interaction across phones,
tablets, wearables, and connected appliances like
your washer, dryer, or refrigerator.

Google Assistant: Great free voice assistant; it is
ideally suited for Android purists.

Retell Al: Good for customized voice assistants;
it is designed for businesses seeking to bolster
call operations.

Braina from Brainasoft: Great for multitasking; it
can dictate text in over 100 languages, making it a
versatile tool.

APPLICATIONS OF AI VIRTUAL ASSISTANT
Al virtual assistants are a form of conversational Al
that uses a combination of advanced technologies to

understand and interact with humans. Al-based
virtual assistants have gained relevance in a wide
range of applications. Al virtual assistants are
transforming various sectors including healthcare,
business, customer service, human resources, sales,
insurance, and project management. Some of these
areas of application of virtual assistants are explained
as follows [9-13]:

» Business: Virtual Al assistants can be very helpful
for businesses, since they can free up employees'
time by taking care of simple tasks that do not
really require human interaction, and also help
improve the customer experience by providing
support around the clock, even when agents are
offline. Businesses across many industries—from
healthcare and insurance to HR and IT—are
increasingly relying on Al virtual assistants to
drive efficiency, improve service delivery, and
even close more sales. Al virtual assistants can
schedule meetings, summarize conversations, and
organize files—reducing manual work and
freeing up time. Al virtual assistants help small
businesses save time, cut costs, and improve
decision-making with accessible, easy-to-use
tools. Using natural language processing and
machine learning, they improve efficiency and
support better, faster decision-making. Figure 4
shows a business man [11].

» Healthcare: Today, patients wait on hold or in
crowded waiting rooms. Staff are stretched thin.
Costs keep climbing. Clinicians are drown in
paperwork. Al virtual assistants can help with all
of these. Conversations Al is used to schedule
appointments, remind patients to take medication,
and even offer basic health advice. They can also
analyze patient data to provide personalized care.
Al virtual assistants deliver fast, support to
patients and staff. They work 24/7, so patients can
get help anytime.

» Education: Alis changing education in big ways,
making teaching and learning more exciting. It
brings new tools like educational chatbots,
machine learning for tutors, and interactive tech.
Al has changed how we teach and learn. It brings
adaptive learning to the forefront, making
learning personal for each student. Virtual
learning assistants powered by Al are now key in
education. They make online learning more
personal and interactive for students. Digital
assistants help personalize the learning
experience, provide learning resources, and
answer student queries. They also assist teachers
in grading and administrative tasks. Al-powered
virtual learning assistants provide personalized

@ IJTSRD | Unique Paper ID — IJTSRD98744 | Volume-9 | Issue—6 | Nov-Dec 2025 Page 174



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

and interactive learning experiences. These virtual
assistants free up teachers’ time for more
meaningful interactions with students. A typical
classroom powered by Al is shown in Figure 5
[13].

Customer Service: Virtual assistants can do
certain things to support your customer service
strategy. They can deflect inquiries that customer
service teams receive by providing instant
answers to customers’ questions. These Al
customer service assistants can also surface
relevant information and data to help customers
self-service, like setting up a move or opening an
account. Virtual assistants trained on frequently
asked questions and support history can deliver
instant customer service across websites and
social platforms. By taking over customer service
tasks, virtual assistants reduce the need for so
much human labor. That means businesses can
streamline operations and save money without
sacrificing service quality. Around the clock
customer service is possible with Al assistants.
That means customer inquiries get answered
whenever, wherever.

Sales: You can set up a sales Al virtual assistant
on your website’s checkout page to answer any
questions that a customer might have before
confirming their purchase, like shipping or
delivery questions. Some Al tools can generate
draft quotes or pricing estimates based on
customer input or past data—speeding up the
sales process. Al tools can analyze your past sales
data and uncover patterns that are not obvious at a
glance.

Insurance: Insurance is an ideal testing ground
for Al automation, with potential benefits. Al
assistants can handle quote requests, policy
comparisons, renewal questions, and claims status
inquiries automatically—24/7. Al tools can walk
customers through the process of filing a claim,
verifying documentation, and even providing real-
time claim estimates. An insurance provider
integrates an Al assistant into its website and
mobile app. A customer wants to report a minor
auto accident—rather than having to wait on hold,
the assistant collects the details, checks coverage,
guides the customer through photo uploads, and
even estimates the deductible—all within
minutes.

Utility: A utility company deploys a web-based
assistant that allows customers to report outages,
pay bills, or troubleshoot minor issues. In
emergencies, it collects key info (like address or
reported smell of gas), confirms identity, and
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notifies the right responders. Customers can ask
about billing cycles, payment plans, or recent
energy usage and receive personalized, real-time
answers.

» Human Resources: The HR department plays a

vital role in creating a smooth, supportive
employee experience. With employees regularly
asking about time off, payroll, benefits, and
onboarding procedures, HR teams can become
overloaded, especially during peak times like
open enrollment or hiring season. This makes HR
another high-impact area for Al automation,
where virtual assistants can deliver big returns by
handling tasks. For example, an Al virtual
assistant can instantly respond to common HR
inquiries like “How many PTO days do I have
left?”” When a candidate applies, the assistant
immediately screens the resume for key
qualifications and follows up with a message to
schedule an interview based on the hiring
manager’s availability.

Workplace: Modern technology significantly
simplifies work processes through Al-powered
automation. These digital assistants handle
repetitive and routine tasks, freeing up personnel
for more critical work. Chatbots, combined with
artificial intelligence and better data tools, can
create a more productive and efficient workplace.
There is a widespread notion that many tasks will
be automated, and there will be no place for
humans. But that need not be the case. Much of
the promise of Al is about relieving employees of
the repetitive, drudge work and freeing them up to
be more creative and to perform to their real
potential. Figure 6 shows a virtual assistant
assisting a worker [14].

Project Management: In the dynamic and
uncertain world of project management, staying
organized and on top of all project-related
processes is essential for success. As technology
continues to evolve, Al virtual assistants are
emerging as invaluable tools for project
participants, offering unprecedented levels of
efficiency, automation, and decision-making
support. An example of an Al assistant for project
and resource management is Epica. Virtual
assistants can be used to improve various project
management processes such as task management,
communication and collaboration, smart
scheduling, resource allocation, data analysis, and
decision support. Projects are inherently dynamic,
with requirements and priorities evolving over
time.
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» Fraud Detection: Ensuring the security of
financial transactions is a top priority for both
individuals and financial institutions. Al virtual
assistants play a crucial role in fraud detection
and prevention. They analyze transaction patterns,
detect anomalies, and flag potentially fraudulent
activities in real-time.

BENEFITS

A key advantage of virtual assistants is their ability to
learn from interactions to improve over time and
automate tasks, enhancing user productivity and
convenience. Al virtual assistants aren’t just for large
corporations. Today’s tools make it possible for small
businesses to automate key tasks, save time, and stay
competitive—without hiring extra staff or managing
complicated systems. Other benefits include the
following [9,15]:

» Automation: Virtual assistants automate repetitive
tasks, saving time and effort. They can perform a
variety of tasks on behalf of users, ranging from
setting reminders and sending messages to more
complex activities like data analysis and
scheduling. This automation streamlines
processes and enhances user productivity. An Al
virtual assistant automates tasks like answering
questions, booking meetings, or handling support
queries. Whether it is an enhanced customer
engagement bot or a cross-collaboration project
manager, these assistants have elevated simple
automation tasks into fully integrated, context-
aware systems capable of transforming
workflows.

» 24/7 Availability: Unlike human staff, Al
assistants are available around the clock,
providing consistent support regardless of time
zones or business hours. Al virtual assistants
bring a game-changing element to customer
support: round-the-clock availability. Unlike
human agents who adhere to specific working
hours, Al assistants are always on standby.
Customers in different time zones or those with
urgent inquiries will not have to wait for business
hours to receive assistance.

» Cost-savings: Al virtual assistants can help
businesses save money by analyzing data. This
data can show areas where the business is
spending too much, like using too much energy.
By finding ways to be more efficient, businesses
can save money and have more resources
available.

» Voice Recognition: This technology converts
spoken words into text. Voice assistants like
Google Assistant rely on it to process voice

commands accurately. Voice recognition captures
spoken input accurately. NLU then decodes the
intent, enabling assistants to respond
appropriately. Virtual assistants can support voice
commands, allowing users to interact with them
through spoken language. Voice recognition
technology enables the virtual assistant to
understand and respond to verbal instructions.

Context Awareness: Context awareness is one of
the most critical capabilities. Al virtual assistants
have made dramatic strides in understanding a
customer’s sentiment, buyer intent, and location
in their customer journey. Advanced virtual
assistants are designed to be context-aware,
meaning they can understand the context of a
conversation or series of interactions. This
enhances their ability to provide coherent and
relevant responses based on the ongoing dialogue.

Continuous Improvement: ML models are
constantly updated with new data, enhancing their
accuracy. Assistants like ChatGPT improve their
answers as they process more queries. Through
ongoing machine learning and data analysis,
virtual assistants can continuously improve their
performance. They can adapt to changing user
needs, learn from new information, and refine
their capabilities.

Personalization: Al assistant software learns user
preferences over time. Machine learning refines
responses based on user habits. A virtual Al
assistant might suggest restaurants you like. Each
user will approach interacting with Al in a unique
way. So, I looked for systems that allow you to
customize voice options and language settings, as
well as integrate personalized workflows. Figure
7 shows Ai-powered virtual assistants redefining
productivity and personalization [14].

Predictive Analytics: Al virtual assistants will not
only analyze historical data but also excel in
predictive analytics. By leveraging machine
learning algorithms, these assistants will forecast
future trends and outcomes with remarkable
accuracy. For example, businesses can use
predictive analytics to anticipate customer
preferences, allowing for proactive product
recommendations and targeted marketing
campaigns.

» Multilingual Support: Language and accessibility

should not be barriers to care. Al bots that
translate in real time let patients chat in their
native language. Al voice assistants are now using
multilingual conversational Al, which is why we
see them in different countries. These Al virtual
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assistants provide round-the-clock service, often
in multiple languages, ensuring global
accessibility. For example, the government of
India has developed a project named GoVocal Al,
an Indian Al voice assistant that works like Alexa
or Google Assistant but in the Hindi language.

» Customer Experience: Al customer experience is
a capability of Al virtual assistants that not only
meets customer needs efficiently but also
enhances overall satisfaction. By delivering
prompt and accurate support, businesses can
significantly improve their customer service,
leading to improved customer retention and
loyalty. This 24/7 support system ensures that
businesses are always there for their customers,
creating a positive and enduring customer
experience.

» Time Management: Virtual assistants do not just
hold your to-do list, they help you manage it. By
understanding your priorities, habits, and
upcoming events, a work-focused Al assistant can
suggest when to do what, remind you at the right
time, and help you break big projects into smaller
steps.

» Al Assistants on Phones: These are Al systems
embedded in smartphones. They handle voice or
text commands for making calls, sending texts, or
navigation. Examples include Siri and Google
Assistant. They control apps, set reminders, and
answer queries on the go.

CHALLENGES
Al assistants, while offering many benefits, also come
with their set of challenges.

Organizations must address concerns related to data
security, privacy, and ethical considerations. Despite
advancements in Al virtual assistants can still
struggle with complex tasks and may require human
intervention. Additionally, there can be a lack of
personal touch that only humans can provide. Other
challenges of virtual assistants include the following
[16,17]:

» Ethical Concerns: Al assistant software must
prioritize fairness and inclusivity. Ethical
governance ensures accountability and human
oversight. Businesses must adopt ethical Al
standards to build trust.

» Privacy: Privacy is a big barrier to Al adoption.
Al virtual assistants often require access to
sensitive data to function effectively, which may
pose arisk if not properly managed. Training data
biases can lead to unfair outcomes. Organizations
need to have robust security within agentic Al

system with transparent data policies and bias
mitigation strategies for ethical and responsible
Al use. Developers should strive to create Al that
respects users’ privacy, values, and rights.

» Bias: Bias in voice recognition persists, often

favoring specific demographics. AI models can
inadvertently perpetuate biases present in their
training data. Businesses must implement
strategies to mitigate these biases and ensure fair
and equitable outcomes. Al tools must not show
bias. It is key to make sure they treat everyone
fairly. This means avoiding biases based on
things like gender or race.

Lack of Context: Chat-focused tools like
ChatGPT and Gemini do not have access to your
calendar, docs, or task list by default. You have to
feed them information manually every time,
which slows down your workflow and creates
friction.

» Manual Effort Required: You spend more time

copying, pasting, uploading, and prompting,
which defeats the purpose of having an assistant
in the first place. Over time, this adds up and
makes it harder to rely on the assistant for actual
day-to-day support.

» Accuracy: Al assistants save time, reduce errors,

and improve efficiency. The acceptable error rate
threshold for your Al virtual assistant or chatbot
virtual assistant depends on your business goals.
If you seek near-perfect experiences with near
99% accuracy, a classic chatbot may be more
appropriate. On the other hand, if a 95% accuracy
rate is sufficient, Al-driven chatbots can offer
users engaging experiences marked by creativity.

Training: Like real assistants, virtual assistants
also need to be taught, trained, and supported. It is
not just about loading them with information or
giving them access to resources. To be really
effective, a VA needs to know the context and its
audience. It has to be fully integrated with
existing processes. This is a continuous process.
If processes, procedures or business goals change,
the coaching of the VA can be turned from an
additional overhead into a business advantage. Al
virtual assistants can take new information from
every customer interaction and apply it to
improve their responses. This helps them fine-
tune the way they communicate and generate
better content.

Collaboration: The future of Al virtual assistants
is not about replacing humans but enhancing our
capabilities and working alongside us as digital
companions. Assistants work alongside humans
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to enhance productivity and efficiency. Al
assistants handle routine tasks, freeing time for
complex work. Figure 8 shows virtual assistant
collaborating with a worker [18].

» Regulatory Compliance: In an era of stringent
data protection laws and regulations, maintaining
regulatory compliance is non-negotiable. Al
virtual assistants are well-versed in the intricacies
of these regulations. Intelligent personal assistants
need auditing for compliance. To ensure the
responsible use of Al assistants, a combination of
clear regulations, transparency from Al
developers, and informed users is necessary.

FUTURE OF Al VIRTUAL ASSISTANT

As we continue to innovate and push the boundaries
of Al the future of digital assistants is looking bright.
Expect advancements like emotion and automatic
speech recognition, more nuanced conversations, and
improved personalization. Al virtual assistants of the
future will likely be even better at learning our
preferences, habits, and routines, enabling them to
offer more tailored assistance. As technology
continues to evolve, the future of Al assistants points
toward even greater integration, autonomy, and
personalization. This ongoing evolution promises to
further revolutionize our digital experiences, making
them more intuitive, efficient, and deeply integrated
into our daily lives [6].

In the fast-paced world of technology, the future of
Al virtual assistants holds immense promise and
potential. Knowledge workers will use Al virtual
assistants daily for tasks ranging from data analysis to
content creation. Al virtual assistants will not only
benefit customers but also employees within
organizations. They will aid employees by
automating routine tasks, managing schedules, and
providing valuable insights. They will play a crucial
role in enhancing customer engagement. They will be
available 24/7 to assist customers, answer queries,
and provide personalized recommendations. The
future of Al virtual assistants lies in collaboration
with humans, augmenting our capabilities, enhancing
efficiency, and driving innovation. In the future, Al
helpers will not be separate things anymore. They
will be built directly into websites, apps, and even
devices, like phones or tablets [15].

CONCLUSION

An Al virtual assistant is a software program that uses
artificial intelligence to perform tasks and assist users
through natural language conversations. It has the
ability to answer customers immediately, facilitate a
conversation to understand their needs, and execute
the appropriate action. It is a smart tool that helps you
manage tasks, information, and decisions, like a real

secretary. Selecting the right Al personal assistant
depends on your specific needs. Weighing its benefits
and potential drawbacks before choosing the ideal
virtual assistant for your needs is crucial. You should
consider your virtual assistant in the same way you
consider a human agent: as an employee asked to
perform specific tasks. More information on Al
virtual assistants is available from the books in [19-
29] and the following related journals:

» The Al Journal

» Al Magazine

» Journal of Intelligence
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Figure 1 A typical expert system.
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Figure 3 A representation of an Al virtual assistant [6].
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Figure 4 A business man [11].
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Figure 6 A virtual assistant assisting a worker [14].
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Figure 8 A virtual assistant collaborating with a worker [18].
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