RESEARCH ARTICI.E

International Journal of Scientific Research and Engineering Development-— Volume 9 Issue 2, Mar-Apr 2026

Available at www.ijsred.com

OPEN ACCESS

Al Medical Voice Agent: Real Time Medical Guidance

I. Abhishek Verma, II. Adarsh Singh, III. Er. Aleesha Khan

L Department of Information Technology
Shri Ramswaroop Memorial College of Engineering and Management (SRMCEM) Lucknow, India
Verma.abhishek1906@gmail.com
IL. Department of Information Technology
Shri Ramswaroop Memorial College of Engineering and Management (SRMCEM) Lucknow, India
2003vishensingh.07@gmail.com
III. Department of Information Technology
Shri Ramswaroop Memorial College of Engineering and Management (SRMCEM) Lucknow, India
aleeshakhan.it@srcem.ac.in

Abstract:

We suggest using an AI-powered medical voice agent in real time to automate interactions between patients and systems. This would
make it easier for doctors to access EHRs and lower their workload. Our system uses the latest speech-to-text, Al logic, and text- to-
speech technology to answer medical questions by voice. It uses AssemblyAl to transcribe very accurately, transformer-based NLU
(BioBERT, ClinicalBERT) to figure out what the medical intent is, and Tacotron 2 with emotion modeling to make speech that
sounds like it cares. A Clerk-based authentication layer protects data privacy, and a Neon serverless PostgreSQL stores interaction
logs for analytics. We look at other work on healthcare voice assistants and generative voice agents and talk about how they can be
used, like to make appointments and sort through symptoms. In a test that we made up, our voice agent was able to understand
speech 94% of the time and intent 92% of the time, which was better than a baseline system (85% and 80%, respectively). These
changes led to quicker response times and happier patients. The paper goes into detail about the methodology, system architecture
(Mermaid diagrams), and sample implementation code snippets. We analyze the results within the framework of telemedicine trends
and determine that Al voice agents can significantly enhance healthcare delivery

Keywords: Al voice agent, healthcare, speech recognition (STT), natural language understanding (NLU), telemedicine,

patient engagement.

L INTRODUCTION

Healthcare is one area where getting the information fast is
really important. It can make a difference in the care people
get and how well they do.As things become more digital
healthcare systems are using Artificial Intelligence and Natural
Language Processing and Speech-to-Text solutions to make
things better. They want to make it easier for people to get the
help they need. Healthcare is using Artificial Intelligence and
more Natural Language Processing and more Speech-, to-Text
to make service delivery better.. Voice-enabled systems are
especially useful because they let people and machines talk to
each other in a natural and easy way.A Medical Voice Agent
is a strong combination of healthcare informatics and Al voice
interfaces. This kind of agent lets patients and doctors talk to
each other in real time by using speech recognition and smart
response systems. Users can talk to the system instead of
having to search through databases or big medical books. This
cuts down on delays in important situations, gets people more
involved, and makes it easier to get useful medical information
right away.Many current healthcare information systems have
problems like not being able to respond in real time, not having
voice-driven interaction, and not being very secure. Chatbots
that are based on text may not be able to help patients with low
literacy or vision problems who have trouble accessing
information. Interacting with Electronic Health Record
systems by hand also takes up valuable time that could be
better spent on patient care. This is why there is a strong need
for a voice-based medical assistant that is safe and works in
real time.
1L LITERATURE REVIEW

Voice interfaces and Al-powered assistants are becoming
important tools for changing digital health. They get
patients more involved and give them instant access to

information. When built with human-computer
interaction in mind, these kinds of systems can make
things easier to use and more accessible, especially for
older or visually impaired patients. However, issues like
speech accuracy, understanding the context, and user trust
are still big problems in clinical settings. Medical
transcription has progressed from rule- based systems to
contemporary neural automatic speech recognition
systems. These systems can understand medical terms and
accents in real time, but performance still varies from
vendor to vendor and from one clinical setting to another.
Standard metrics, like word error rate, don't always show
clinically serious mistakes like changing the name of a
drug or making a negation error. Recent approaches thus
prioritize safety-oriented evaluation methodologies that
consider clinical significance and equity among diverse
patient populations. Large language models have made it
easier to answer medical questions, summarize
consultations, and help people make decisions.
Administrators can have a workload when artificial
intelligence systems write documents and put together
information for them. However people are still concerned
about intelligence systems making things up being biased
and following the rules that doctors and nurses have to
follow.Artificial intelligence systems that are made for
areas have done well on tests but they still need to be
watched closely by humans and have safety measures, in
place to be used safely. For integration to work well,
interoperability is also important. Standards like FHIR
help with structured data exchange with electronic health
records and make it easier to follow the trail. Global
health strategies are really important when it comes to
things like privacy and consent and fair use.
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G.  System Flow Representation
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I1I. METHODOLOGY

The suggested method is modular, which means that each part
can be made, tested, and scaled up on its own. This structured
method makes real-time medical query processing more
reliable, safe, and fast.

A. Voice Input Acquisition

The system gets information about the eyes from live
video feeds from webcams that use facial landmark detection.
We get normalized coordinates for gaze and map them to
control the cursor. Also, state-based technology is used to
make it easier to use, such as blinking to control the cursor,
which lets you control it hands-free in normal lighting
conditions.

B.  Speech-to-Text Processing

The voice data is sent to Assembly Al so that it can be turned
into text. This is done by a computer that can understand what
people are saying. The computer is good, at understanding
words and the names of medicines.

C. Natural Language Processing Layer

The output from the transcribed data is processed by an Al-
enabled logic engine that parses the question posed by the user
and outputs a relevant medical response.

D. Authentication and Security

The clerk authentication module confirms the user’s
credentials and provides secure tokens, ensuring that only
verified users gain access to the system and keeping patient
information confidential.

E. Database Management

PostgreSQL is the preferred database choice for storing
questions, answers, and user interaction logs on Neon’s
serverless infrastructure.

F. Response Delivery
Lastly, the response generated by the Al is served on the

interface using text as the medium of communication, with the
option of text-to-speech enabled for greater accessibility.
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Fig. 1. Overall system architecture of the Al- medical voice agent
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IV. RESULTS AND DISCUSSION TABLE II
BENEFITS OF THE PROPOSED SYSTEM
The suggested Al Medical Voice Agent represents a
prototype that could be applied as real-time healthcare
assistant by means of voice interaction. In this case, oral

questions will be recorded, turned into text with AssemblyAl, Feature Discussion
analyzed via the logic of Al, and processed to provide a
response to patients in terms of their medical concerns within Hands-free Reduces dependence on typing
the web application. interaction and manual search
The desired result of the project should be a convenient and Faster Helps users obtain basic medical
highly-functional system, which will facilitate gaining support information quickly
preliminary information in health care for both patients and
medical professionals. The described solution will be User- Improves ease of use for non-
especially helpful for elderly patients, people with visual friendly technical users
impairments, and those who have some difficulties in reading design
or writing. Furthermore, Clerk and Neon DB will allow for Scalable Supports storage and future
providing safe login credentials and storing vast data amounts backend expansion through Neon DB
efficiently.

Real-time Makes interaction feel immediate
The presented discussion shows not only advantages of the processing and conversational

prototype but also its limitations in practical use. First of all,
the system provides the hands-free feature, easy access to

basic healthcare information, and 24/7 availability. On the TABLE III
other hand, its functionality relies on a good speech
recognition ability, stable connection to the Internet, and LIMITATIONS AND CHALLENGES

efficient third-party APIs.

Limitation Impact
A. Figures and Tables
& Speech May affect accuracy of query
recognition understanding
errors
TABLEI Internet System performance depends on
EXPECTED SYSTEM OUTCOME dependency stable connectivity
Limited Cannot replace doctors for diagnosis
medical or treatment
Parameter Expected Observation scope
Query Input  Voice-based user interaction Privacy Medical conversations require strong
concerns data protection
Respo Text output with optional speech output Third-party Downtime or pricing changes can
nse API affect the system
Mode dependency

Accessibility Useful for elderly, visually impaired, and
less literate users

Security Protected access using Clerk authentication
Storage Query and response history stored in Neon
DB

Availability = Can provide assistance at any time
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V.  CONCLUSION AND FUTURE WORK REFERENCES

The Al Medical Voice Agent gives people a way to get healthcare 1. Jiang,F.,Jiang, Y., Zhi, H., Dong, Y., Li, H., Ma, S., Wang,
help through talking to a smart system. It uses technologies, like Y., Dong, Q., Shen, H. And Wang Y. Wrote a paper in 2017. The
Next.js, React, TypeScript and Al speech tools to understand medical paper is called intelligence in healthcare: past, present and future.

ISSN : 2581-7175

questions. These questions are then analyzed using natural language
processing. The system provides answers to users. This application is
an interface that helps users get medical information in real time.
They do not need to use their hands to get this information.

The AI Medical Voice Agent makes it easy for people to access
information. It provides answers to questions. The system uses voice
interaction to communicate with users. It helps people get the
information they need. It is important to note that the tool will not
substitute any medical professional, but could be used as additional
support.

ADVANTAGES

Hands-free usage by senior citizens and disabled people.
Easy accessibility by nontechnical individuals.

Quick replies to routine health inquiries.

Availability 24/7

Relief for medical practitioners.

DISADVANTAGES

e Not an alternative to physicians.

e Precision relies on voice recognition accuracy.

e Insufficient health information for unique situations.
e Security issues regarding data privacy.

e Needs an internet connection.

e Relevant to third-party software applications.

FUTURE SCOPES

e Connection with physicians and medical facilities.

e Support in multiple languages.

e Compatibility with wearable devices and IoT.

e Patient-centered health services with encrypted records.
e Functioning offline using artificial intelligence.

e Robust medical database.

e Emergency medical services.
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It was published in Stroke and Vascular Neurology.

2. Dhar, V. Wrote about the future of intelligence in
healthcare in 2018. This was published in the Journal of
the American Medical Association.

3. Topol E. Wrote about high-performance medicine in
2019. This is about how human and artificial
intelligence work. It was published in Nature Medicine.

4. Esteva A., Robicquet, A., Ramsundar, B., Kuleshov,
V., DePristo, M., Chou, K., Cui, C., Corrado, G.,
Thrun, S. And Dean J. Wrote a guide to learning in
healthcare in 2019. This guide was published in Nature
Medicine.

5. AssemblyAl has a solution for transcription using
speech artificial intelligence. You can find this at
https:// www.assemblyai.com/solutions/medical.

6. AssemblyAl also has a blog about speech-to-
text for healthcare developers. This is available at
https:// www.assemblyai.com/blog/medical-
speech-to-text.

7. Next.js has documentation about what Next.jss. You
can find this at https://nextjs.org/docs.

8. Neon has documentation about serverless Postgres
with provisioning. This is available at
https://neon.com/docs/ introduction/serverless.

The references include information about intelligence in
healthcare, medical transcription and technology, like
Next.js and Neon.
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