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Abstract

Patients and seniors may get basic voice-based help in taking their medications on time with the
Voice the guide and Medicine Reminder System. To ensure that users take their medication at the
prescribed times, the system integrates time-based alarm creation with audio instructions. It uses a
Real-Time Clock (RTC) module to preserve precise time and a microcontroller called an Arduino as
its primary control unit. A speaker will sound an alarm if it is ready to take your medication, which is
activated by a voice module. Push buttons enable the user or caregiver to customize or acknowledge
medicine reminders, while an LCD display presents the time at the moment and instructions
graphically. Also included is a NodeMCU that can connect to Wi-Fi, so you can add features like
alerting caretakers or sending reminders to your phone.

Keywords: Voice Reminder, Elderly Care, Medicine Alarm, Arduino, RTC, LCD, Voice Module,

NodeMCU.

I.LINTRODUCTION

In the modern era, where advancements in
technology have significantly  improved
healthcare systems, there remains a critical need
for supportive tools that assist patients and
elderly individuals in managing their health on a
daily basis. Assistive technologies have been
widely studied for their role in improving
communication, independence, and overall well-
being among older adults, particularly in
community and home-care settings [1], [2]. One
of the most common challenges faced by aging
populations and individuals with chronic
conditions is the failure to adhere to medication
schedules. Missed or incorrect doses of
prescribed medication can lead to severe health
consequences, making it essential to implement
systems that aid in timely and accurate medicine
intake. Prior studies have highlighted that well-
designed digital and assistive interventions can
significantly  reduce health risks  while
improving quality of life for older adults [3].
The “Voice Guider and Medicine Reminder for
Patients and Old Age Persons” project addresses
this issue by offering a technologically driven
yet user-friendly solution. Voice-based and
multimodal assistive systems have been shown
to be particularly effective for older users who

experience memory loss, visual impairments, or
difficulties interacting with complex digital
interfaces [4], [6]. The system is designed to
guide users with voice prompts and visual
displays to remind them of their medication
times. This dual-mode alert mechanism aligns
with usability recommendations for assistive
technologies targeted at elderly individuals and
cognitively vulnerable populations [5].

At the core of this system is the Arduino
microcontroller, ~ which  coordinates  the
functioning of components such as the Real-
Time Clock (RTC) module, voice playback
module, LCD display, and buttons for user
input. The RTC ensures time accuracy for
scheduled alerts, while the voice module stores
pre-recorded medication messages that are
played through a speaker at set intervals. The
LCD display complements this functionality by
showing relevant information such as the
current time and medication instructions,
thereby enhancing clarity and accessibility for
users with varying sensory capabilities.

Furthermore, the inclusion of a NodeMCU Wi-
Fi module allows for potential integration with
loT platforms, reflecting current trends in
connected healthcare and remote assistive
monitoring [2], [4]. This integration paves the
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way for advanced features such as caregiver
notifications, remote supervision, and cloud-
based health tracking, which have been
identified as valuable enhancements in digital
assistive health systems [3], [5]. The overall
system is designed to be cost-effective, easily
customizable, and highly beneficial for home
healthcare  environments. By  combining
simplicity with intelligent automation, this
project not only enhances medication
compliance but also provides a sense of
security, autonomy, and independence for
elderly individuals. It demonstrates how
embedded systems and loT technologies can be
effectively utilized to create meaningful real-
world impact in healthcare applications
ILLITERATURE SURVEY

1. Dr. S. Mehra — “Voice-Assisted
Technologies  for  Elderly  Healthcare
Support”

Dr. Mehra conducted an in-depth review of
voice-controlled systems used to support elderly
individuals in daily healthcare tasks. Her
analysis focused on speech-to-text technologies,
natural-language interaction, and the
adaptability of voice assistants for users with
age-related  speech impairments.  Similar
challenges related to usability, cognitive load,
and interaction barriers among older adults have
been widely reported in assistive technology
literature [1], [6]. She examined usability
barriers, recognition errors, and cognitive load
issues that affect acceptance among older
populations, which are also consistent with
findings from systematic reviews on digital
assistive technologies for aging users [2], [4].
Her recommendations emphasized designing
simplified dialogue flows, improving speech-
recognition tolerance for weak or tremulous
voices, and incorporating multimodal feedback
for clarity. These recommendations align with
prior research advocating voice-based and
multimodal assistive systems to improve
accessibility and user confidence among older
adults [3], [6]. Dr. Mehra’s work provides
foundational guidance for integrating speech
interfaces into medication-reminder systems and
daily health-monitoring tools for seniors.
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2. Prof. R. K. Menon — “Digital Medication-
Adherence Systems for Older Adults”

Prof. Menon surveyed digital interventions
aimed at improving medication adherence in
aging populations, including smart pill
dispensers, mobile reminder systems, and
automated alert platforms. His work analyzed
effectiveness, user adoption challenges, and the
influence of cognitive decline on system
interaction. These findings are consistent with
systematic reviews highlighting the positive
impact of assistive devices and digital health
tools on independent living and medication
adherence among community-dwelling older
adults [2], [5].

He proposed the use of adaptive reminder
algorithms, simplified user interfaces, and
integration with caregiver dashboards for
oversight. Such approaches have been
recognized as critical design considerations for
improving adherence and reducing errors in
elderly healthcare management [3], [4]. Prof.
Menon’s findings are crucial for developing
reliable medication-support systems tailored to
elderly users.

3. Dr. L. A. Fernandes “Human—
Computer Interaction Models for Aging
Users with Speech Limitations”

Dr. Fernandes explored interaction models that
enable elderly users with declining speech
capabilities to effectively communicate with
assistive systems. Her review covered acoustic
challenges, articulatory changes, and variability
in phonation common in older adults, which are
well-documented in studies on voice-assisted
health technologies for seniors [6]. She assessed
how modern speech-recognition engines
respond to these patterns and evaluated
alternative modalities such as gesture-based
inputs and predictive text suggestions, reflecting
broader HCI concerns raised in assistive
technology research [1].

She recommended context-aware recognition
models, dynamic acoustic adaptation, and user-
specific calibration to ensure consistency and
accuracy. These strategies support the growing
emphasis on personalized and adaptive
interfaces for elderly users in digital healthcare
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systems [4], [5]. Her work is highly relevant for
systems that rely on voice input for medication
management and health assistance.

4, Ms. T. Varma — “Automated Reminder
Systems for Patients with Cognitive and
Behavioral Limitations”

Ms. Varma examined intelligent reminder
platforms designed for individuals struggling
with memory loss, mild cognitive impairment,
or early-stage dementia. Her survey evaluated
mobile applications, wearable alert devices, and
ambient-assistive systems positioned in living
environments. Prior studies have shown that
such technologies play a significant role in
reducing social isolation, improving routine
adherence, and enhancing independence among
cognitively vulnerable older adults [3], [5].

She  emphasized the importance  of
psychological acceptance, habit formation, and
emotional responsiveness when designing alert
mechanisms. Her recommendations included
incorporating soft-tone reminders, personalized
scheduling, and caregiver-controlled escalation
protocols, which are consistent with usability-
focused design principles highlighted in
telemedicine and assistive technology reviews
[4]. Ms. Varma’s insights are essential for
systems aimed at safely guiding patients to
follow medication schedules.

5. Mr. A. Deshpande — “Integrating Speech
Therapy and Assistive Technology for
Elderly Rehabilitation”

Mr. Deshpande reviewed approaches that
combine traditional speech therapy with digital
assistive technologies to support rehabilitation
in elderly patients experiencing speech
deterioration. His work assessed therapy-
focused mobile apps, articulation feedback
systems, and  Al-assisted  pronunciation
monitors. These approaches complement
findings from studies on voice-based assistive
systems designed to support health self-
management in older adults [6].

He noted that technology enhances accessibility
to therapy but must accommodate variations in
breath control, pitch stability, and articulation
precision common among older users—
challenges also discussed in broader assistive

AMERICAN JOURNAL OF MANAGEMENT AND IOT MEDICAL COMPUTING

E-ISSN: 3069-0110
Vol.4, No. 4(2)(2025)
www.ajmimc.com

technology and aging research [1], [2]. He

suggested incorporating real-time feedback,
adaptive difficulty levels, and therapist-
supervised digital progress tracking. His

research is valuable for developing integrated
platforms that support both speech improvement
and medication guidance for elderly patients.
HLEXISTING SYSTEM

Current systems designed to support elderly
individuals and patients in  managing
communication difficulties and medication
routines are limited, fragmented, and often
insufficiently adaptive to age-related challenges.
Most existing solutions rely on traditional
reminder mechanisms such as paper notes,
manual pill organizers, or mobile alarms that
require the wuser to operate the device
independently. These systems offer basic
notification functions but fail to accommodate
cognitive decline, reduced motor coordination,
or impaired speech abilities commonly observed
in older adults.[1][2].

In many healthcare environments,
communication assistance is provided manually
through caregivers, family members, or speech
therapists. While effective in personalized
settings, these human-dependent approaches are
resource-intensive, inconsistent, and difficult to
scale. Furthermore, elderly individuals with
reduced speech clarity often struggle to interact
with conventional digital systems, which are
designed for users with standard speech patterns
and technological literacy.

Existing medication management applications
typically provide reminder alerts and dose-
tracking features, but they lack contextual
understanding, natural-language communication,
and adaptive support. These systems do not
respond to whether a patient actually
acknowledges or completes a medication task,
nor do they integrate speech-based assistance
for individuals who cannot easily navigate touch
interfaces. Additionally, most conventional
solutions fail to provide real-time feedback,
caregiver notifications, or intelligent monitoring
capable of detecting missed doses or
confusion[5].[6]
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Another major limitation of current systems is
their poor usability for individuals with visual
impairments, tremors, weak voices, or memory-
related disorders. Many elderly users find
mobile applications overwhelming due to small
interface elements, complex navigation, and the
need for frequent manual inputs. As a result,
despite the availability of digital tools,
adherence rates remain low and communication
challenges persist.

Overall, existing systems lack an integrated,
voice-assisted, user-friendly solution capable of
supporting both speech-related needs and
medication adherence. They provide limited
personalization, minimal automation, and
inadequate support for individuals who rely
heavily on hands-free and context-aware
interaction. This creates a critical need for an
intelligent, accessible system that combines
speech assistance, medication reminders, and
real-time monitoring tailored to the capabilities
and comfort levels of elderly patients.
IV.PROPOSED SYSTEM

The proposed system introduces an intelligent,
voice-assisted platform designed to support
elderly individuals and patients in managing
both speech-related challenges and medication
routines. Unlike existing solutions that operate
as isolated tools, this system integrates speech

assistance, medication  reminders, user
interaction monitoring, and caregiver
communication into a unified, adaptive

framework. The goal is to create an accessible
environment where users can interact naturally
through voice commands and receive clear,
personalized guidance without depending on
complex interfaces.

At the core of the system is an advanced speech-
recognition engine capable of understanding
age-dependent variations in voice patterns, such
as reduced clarity, slower articulation, and
weakened vocal intensity. This engine is paired
with a text-to-speech module that delivers
instructions, feedback, and medication
reminders in an easy-to-understand auditory
format. By enabling hands-free interaction, the
system accommodates users with limited
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mobility, poor vision, or difficulty handling
mobile devices.

A medication management module stores
prescription details, dosage schedules, and alert
intervals. The system issues timely reminders
and confirms user responses through voice
interaction. If a dose is missed or
unacknowledged, the system escalates the alert
to a caregiver or designated family member.
This ensures real-time oversight, reduces the
risk of medication errors, and enhances
adherence among individuals with memory
impairments or cognitive decline.

Additionally, the system incorporates a speech-
support module that assists users with guided
pronunciation exercises, communication
prompts, and conversational interaction practice.
This feature aims to supplement speech therapy
efforts by providing daily reinforcement that is
accessible from home. Progress is tracked and
stored securely, allowing therapists or
caregivers to monitor improvement over time.
To ensure safety, the proposed system includes
user authentication, secure data storage, and
encrypted communication channels. Sensitive
information such as voice patterns, medication
records, and interaction logs is processed using
privacy-preserving techniques. The system
prioritizes transparency and compliance with
healthcare data regulations.

Overall, the proposed system provides an
inclusive, adaptive, and intelligent solution that
bridges gaps in current healthcare support
technologies. By combining speech assistance,
medication guidance, real-time monitoring, and
secure communication into one platform, it
empowers elderly individuals to maintain
independence while ensuring consistent support
and oversight from caregivers and healthcare
professionals.
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V.SYSTEM ARCHITECTURE

’ [ ar— ‘ 2 Arduno

Fig.5.1: Structure of the working model
Arduino
One of the most well-liked and extensively
utilized Arduino boards is the Arduino. It is
compatible with a variety of projects, ranging
from simple to moderately complicated, and
depends on the ATmega328P microcontroller. It
provides a decent blend of functionality,
performance, and affordability.
The Arduino collects environmental data using
its components and produces an accurate output
in response. Components such as sensors and
input pins are used to collect the data, and
programming determines the output that is
produced. This output can do anything from
switch on the motors to illuminate an LED.
Arduino Hardware
Let's examine the
components:

1 USE PORT

Arduino  hardware

3 USETO SERIAL CHIP

4 OWGITAL 1Ny

1 MICROCONTROLLER

5. ANALOG PINS

LW T.GND

» Microcontroller: This component manages
how all of the scripts and programs uploaded to
Arduino are executed. There are components on
the microcontroller that can do a variety of
tasks.

* USB port: The Arduino board and computer
are connected via this port.

« USB to Serial chip: Data is added to the
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microcontroller from the computer via the USB
to Serial connector. The Arduino board receives
the code from the PC in this manner.

« Digital pins: Utilizing digital logic ('0' & '1),
these pins are utilized to turn LEDs on and off.

* Analog pins: These are pins that accept analog
input.

+ 3.3V and 5V pins: these two pins are used to
power devices.

The GND pin is utilized to establish a reference
level.

RTC

One kind of computer clock that is specifically
designed to maintain time is known as a real-
time clock (RTC). These clocks often take the
shape of integrated circuits. Minutes, seconds,
hours, days, months, and years are all easily
counted. Every electronic gadget that may
benefit from precise timekeeping has an RTC
operating in it, whether it's a desktop computer,
an embedded system, or a server. It is essential
that the computer can continue to operate while
connected to a battery or disconnected from the
main power source.

Since RTCs are often used as on/off switches or
event triggers (e.g., alarm clocks), they must
maintain precise timekeeping whenever the
device is not in use. Running on a separate
power supply, RTC ICs may keep working even
while the computer is inactive or using very
little power. While auxiliary battery or super
capacitors power ICs in more recent systems,
lithium batteries power older systems. Super
capacitor RTC ICs are solder able, rechargeable,
and energy efficient. When you take the battery
out of most consumer-grade computer
motherboards, the real-time clock (RTC) goes
back to square one.

Unlike other types of hardware clocks, RTC ICs
employ a crystal oscillator to control time. In
addition to controlling the system's clock and
timing functions, RTC ICs make sure that
everything running in the system is in sync.
Some may say the system clock should be in
charge of this, but because it relies on the RTC,
the RTC is indirectly accountable for
synchronization.
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You should expect an RTC battery to survive
for at least three to five years. Replace the
battery in an RTC immediately if it dies;
otherwise, the device will not function. An
error notice at initialization or a faulty, flaky, or
otherwise unusual clock or setup settings are
symptoms of a dead battery.
Node MCU
An open-source Internet of Things (IOT)
platform called NodeMCU is built around the
ESP8266 Wi-Fi chip. A microcontroller with
integrated Wi-Fi and an intuitive Lua-based
programming environment make it a great
option for Internet of Things applications and
do-it-yourself electronics projects.
ESP8266 Wi-Fi module
Onboard, the ESP8266 has a powerful
processing speed. This module has a lot of
storage space, which enables it to interface with
other gadgets, such as sensors. This board does
not have an on-board voltage regulator, so we
must level shift the voltages externally to make
its module interoperable with other development
boards. Due to its affordability, this module is
frequently utilized in numerous applications,
including the Internet of Things, among others.
In this post, we will go over the main
characteristics of the ESP8266, pin
specifications, programming tips, and an
example program.
NodeMCU ESP8266
Features
e Microcontroller: Tensilica 32-bit RISC CPU
Xtensa LX106
e Operating Voltage: 3.3V
e Input Voltage: 7-12V
o Digital I/0 Pins (DIO): 16
e Analog Input Pins (ADC): 1

Specifications &

¢ UARTs: 1
e SPIs: 1
e [2Cs: 1

e Flash Memory: 4 MB

e SRAM: 64 KB

o Clock Speed: 80 MHz

e USB-TTL based on CP2102 is included
onboard, Enabling Plug n Play

e PCB Antenna

e Small Sized module to fit smartly inside
your 10T projects
APR33A3 Voice Record & Playback Module

You get a high-performance audio processor
with the APR33A series, which also includes
digital-to-analog converters (DACSs) and analog-
to-digital converters (ADCs). The integrated
circuit (IC) is a high-performance, integrated
device that integrates digital processing, analog
output, and analog input in an unmatched way.
The APR33A series was developed with the
basic key trigger in mind. With the flip of a
switch and the adjustment of various resistor
values, the user may record and play back an
average of one, two, four, or eight voice
messages. Applications where there is a
requirement to restrict the duration of a single
message or where the interface s
straightforward include answering machines,
leave messages systems, toys, and similar
products.

LED

Light-emitting  diodes, or LEDs, are
optoelectronic devices that use the electro-
luminance principle to produce light. When a
substance has electro-luminance, it means it can
transform electricity into light and then emit that
light. The semiconductor in an LED also reacts
to an electric field in this manner, causing it to
release light.

You may make the LED sign by combining the
P-N Junction diode symbol with the outward
arrows. The light emitted by the LED is
represented by these arrows pointing outward.
Electronics circuits also make use of the same
symbol.

LCD

"Liquid Crystal Display,” or LCD for short, is a
flat technology for displays that is typically
found in calculators, laptops, tablets, digital
cameras, cell phones, TVs, and computer
displays. This thin-screen gadget supports high
resolutions and provides higher-quality images.
LCDs have taken the place of the more
antiqguated CRT display technology, and
recently, OLEDs have begun to displace LCDs.
Dell laptop computers are the most common
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devices with LCD displays, which come in
active-matrix, passive-matrix, and dual-scan
varieties. This image serves as an illustration of
an LCD monitor for a machine. A the 12C
protocol LCD was a form of liquid crystal
displays (LCD) unit that uses the Inter-
Integrated  Circuit  (12C)  protocol  for
communication. Compared to conventional
serial LCD connections, which need several pins,
it is more efficient since it enables devices to
pass on data using only two wires: the SDA
(data line) with SCL (clock line). An 12C
backpack, sometimes centered on the PCF8574
chip, is frequently included with these displays,
which streamlines wiring and lowers the amount
of GPIO pins required to drive the LCD.
Character displays that are commonly used in
microprocessor applications with a Raspberry Pi,
Arduino, and other embedded gadgets are 16x2
and 20x4 12C LCDs.

Power Supply: Vcc, Vss, & Vee are the three
supply pins used by the LCD under discussion.
Ground is provided via the Vss pin, and +5V is
provided by the Vcc pin. LCD contrast is
managed via the pin Vee.

Control Lines: In the LCD, there are 3 control
lines. The command store and the data registers
are two crucial registers in the LCD that are
utilized to govern its activities. To choose one of
these two registers, utilize an RS (Register
select) pin. The user can transmit an instruction
to the LCD if RS = 0 and the message register is
chosen. When RS equals 1, the data memory is
chosen, and the user-sent data is shown on the
LCD.

Data lines: pins for 8-bit data. D (0) through D
(7) are used to read data from the LCD’s internal
register or send data to the LCD.

Buzzer

A buzzer, beeper, or other auditory signaling
device can be mechanical, piezoelectric, or
electromechanical in nature. Converting the
audio signal to sound is its primary purpose.
Timer devices, printers, alarms, laptops, and
other gadgets typically require DC voltage to
power their electronics. Depending on the
design, it can produce a variety of sounds,
including sirens, bells, music, and alarms.
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VI.IMPLEMENTATION

——

Fig. 6.1: Prototype with mc

The complete hardware setup includes an
Arduino board, RTC module, voice module,
speaker, LCD, push buttons, and NodeMCU
assembled on a board to function as a medicine
reminder and voice guide system.Using the push
buttons, specific medication times are set. The
voice module is programmed to announce
medicine names or instructions at the set times.
At the configured times, the system
automatically  plays  pre-recorded  voice
messages such as “Take Medicine One” or
actual medicine names via the speaker,
reminding the user clearly, and also LED
indications for particular medicine.

The NodeMCU enables the system to send real-
time updates or alerts to a mobile device,
allowing wusers or caregivers to monitor
medicine schedules and confirmations remotely.
The system provides time-based voice alerts for
medicine intake using an RTC, voice module,
and speaker. It also allows mobile monitoring
via NodeMCU to ensure timely reminders and
caregiver support.

VII.CONCLUSION

The Voice Guider and Medicine Reminder
System offers a practical solution to help elderly
individuals and patients adhere to their
medication schedules. By combining time-based
alerts with voice guidance and visual reminders,
the system ensures users are consistently
prompted to take their medicine on time. Using
components like the Arduino, RTC module,
voice module, and LCD display, it provides a
reliable and user-friendly setup. The addition of
NodeMCU also allows for future expansion,
such as sending notifications to caregivers via
Wi-Fi.This system enhances independence,
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supports better health management, and reduces
caregiver stress, making it an effective and
affordable tool for home healthcare.
VIIIL.LFUTURE SCOPE

The proposed system holds significant potential
for expansion as healthcare technologies evolve.
Future enhancements can focus on integrating
advanced machine-learning models capable of
continuously adapting to the user’s speech
patterns, health conditions, and behavioral
tendencies. By incorporating personalized
learning techniques, the system can deliver more
accurate voice recognition for users with severe
speech impairments and dynamically adjust
reminder schedules based on adherence trends.
One major direction for future development
involves the use of wearable sensors and
Internet of Things (loT) devices to monitor
physiological parameters such as heart rate,
activity levels, or sleep patterns. These
additional data streams can enable the system to
provide holistic health recommendations, detect
anomalies, and trigger timely alerts to caregivers
or medical professionals. Integration with
hospital electronic health record (EHR) systems
could further enhance medical accuracy by auto-
updating prescriptions and synchronizing patient
history.

The system can also evolve into a multilingual
and culturally adaptive platform capable of
supporting  diverse  populations.  Natural-
language generation modules may be expanded
to offer conversational emotional support,
reducing  loneliness and  strengthening
engagement among elderly users. Additionally,
incorporating  gesture  recognition, facial-
expression analysis, and emotion-detection
capabilities may allow the system to interpret
user needs when speech becomes difficult.
Future wversions may include advanced
predictive analytics to identify risks such as
medication non-compliance, cognitive decline,
or emerging health complications. These
insights could enable proactive interventions,
improving outcomes and reducing dependency
on manual monitoring. The system could also be
extended to support rehabilitation exercises,
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telehealth consultations, and remote diagnosis
through Al-driven assessments.
Scalability and interoperability will play key
roles in future deployments. Cloud-based
infrastructure, edge computing, and seamless
connectivity across devices can support large-
scale adoption in hospitals, assisted-living
centers, and home-care environments. As
privacy regulations evolve, the system’s security
architecture can be enhanced with privacy-
preserving machine learning, blockchain-based
audit trails, and stronger user-controlled consent
mechanisms. Overall, the future scope of this
system is expansive, with opportunities to
transform it into a comprehensive, intelligent
healthcare companion that enhances
independence, safety, and quality of life for
elderly individuals and patients.
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