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Abstract—A  common problem associated with
weariness, headaches, diminished cognitive function,
and long-term health issues is inadequate daily water
consumption. This study describes an improved Smart
Water Bottle Reminder system that tracks real-time
water use and sends out timely reminders using
microcontroller-based logic and  weight-sensing
technologies. A load cell linked with a HX711 module
captures minute fluctuations in bottle weight, providing
precise monitoring without needing human input.
Students, office professionals, and senior citizens may
all benefit from the system's portability, affordability,
and offline capabilities. The system's ability to promote
persistent hydration habits was validated by testing in a
variety of circumstances, which showed steady
measurement accuracy and favorable user feedback.

Index Terms—Smart Hydration, Load Cell; HX711,
Arduino, Embedded Health Devices, Hydration
Reminder System

[. INTRODUCTION

Thermoregulation, metabolic control, mental clarity
and general physiological balance all depend on
water. However, because of hectic schedules or the
lack of automatic reminder systems, many people
inadvertently drink too little water. The majority of
current solutions rely on wearable technology or
cellphone notifications, which are frequently
disregarded or ignored.

By tracking real-time water consumption, the Smart
Water Bottle Reminder suggested in this study offers
a straightforward, sensor-based way to track true
hydration. This gets rid of time-based reminders
errors and offers an easy-to-use method for regular
use in homes, workplaces and educational settings.
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II. LITERATURE SURVEY

Numerous recent research has investigated smart
hydration devices. A hybrid sensor IoT solution that
monitors hydration trends and promotes better water
consumption behavior was presented by Poddar et
al.(2024). Shanthi (2023) created an [oT hydration
model based on Arduino, but found that its continual
connectivity requirements hindered its usability.

Bluetooth enabled smart bottles connected to mobile
apps were suggested by Gupta et al. (2021),
Increasing user engagement but posing privacy
issues. Mehta and Bhagat’s (2020) study on
wearable-based hydration reminders found that while
they were successful in notifying users, they were
unable to quantify real fluid intake.

The proposed system distinguishes itself by offering
offline operability, weight-based sensing and
minimal user interaction.

III. METHODOLOGY

Hardware component selection, sensor calibration
and computational logic for water-consumption event
analysis are all part of the technique.

Bottle weight variations are detected by a single-
point load cell. These readings are digitized with
great resolution by the HX711 amplifier. Raw sensor
outputs are mapped to established reference weights
in order to perform calibration. The microcontroller
compares successive measurements to identify
drinking events and employs a filtering method to
normalize noisy results. Reminder intervals can be
changed to accommodate different levels of
hydration.
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IV. SYSYTEM DESIGN

The system consists of four core modules:

Load Cell Sensor- captures real-time water level
variations through weight measurement.

HX711 Module - amplifies and digitizes analog
sensor data.

Arduino Microcontroller - processes sensor values,
identifies consumption patterns and executes alert
logic.

Alerting Mechanism - a buzzer triggers reminders
when hydration targets are not met.

Low power operation and modular design allow
future extensions such as Bluetooth or Wi-Fi
connectivity for mobile analytics.

V.RESULTS

Various bottle sizes and consumption patterns were
used to test the prototype. Reliable detection of water
consumption as little as 5 grams was established by
sensitivity analysis. High measurement reliability
was indicated by stable and consistent output values
from repeated trials.Improved hydration regularity
was seen in a one-week user study. Because the
technology operates hands free, Participants stated
that automated reminders were much more successful
than cellphone alerts.

VI. DISCUSSION

For monitoring hydration, the Smart Water Bottle
Reminder system provides a precise, affordable, and
useful option. The ability to detect actual water
intake, low maintenance requirements, and offline
functionality are some of the key benefits.
Nevertheless, there are certain drawbacks, such as
reliance on consistent bottle positioning, sporadic
recalibration requirements, and the absence of
context-aware hydration recommendations. (e.g.,
Depending on weather or physical activity). System
intelligence and user engagement could be further
enhanced by including more sensors and wireless
connectivity.

VII. CONCLUSION

In order to encourage healthy hydration habits, this
study shows a working Smart Water Bottle Reminder
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system that uses weight-based sensors and automatic
warnings. The design is inexpensive, Simple to
operate and appropriate for users of all ages. The
technology has the potential to be used as a
sophisticated personal hydration management tool
with improvements like wireless connectivity and
machine learning-based prediction.

VIII. FUTURE WORK

Future development plans include:

o  Bluetooth/Wi-Fi integration for app connectivity.

e Cloud-based hydration history logging.

e Machine learning for personalized reminder
timing.

e Environmental sensors for context aware
hydration recommendations.

e Large scale longitudinal studies to evaluate long-
term health benefits.
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