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Abstract

This paper presents a simple and effective loT-based posture monitoring system that helps users improve
their sitting posture. The system uses three touch sensors placed on a chair to detect body position. Based
on the sensor readings, it shows real-time feedback using LED lights and an [12C LCD display. A green
LED lights up when posture is correct, and a red LED lights up when posture is wrong. An ESP8266
microcontroller controls the system and connects it to Wi-Fi. It also runs a basic web server that shows
the current posture status on a local web page. The goal of this project is to help people avoid back pain
and other health issues by promoting better posture. The system is affordable, easy to use, and suitable for
home or office use.

Keywords: posture monitoring, IoT, ESP8266, touch sensor, LCD display, Wi-Fi, web server, real-time
feedback, health care, smart sitting

INTRODUCTION

In today’s digital world, many people spend long hours sitting at desks, especially students, office workers,
and remote employees. Sitting for too long with poor posture can cause serious health problems like back
pain, neck strain, and poor spinal alignment. Over time, this can reduce comfort, productivity, and overall
well-being. To prevent such issues, it is important to develop simple tools that help people sit properly
and stay aware of their posture.

Common solutions like wearable belts or camera-based systems can be uncomfortable or expensive. They
are not always suitable for everyday use, especially in homes or shared workspaces. That is why using loT
(Internet of Things) technology can be a better choice. IoT systems are smart, low-cost, and can give real-
time feedback to users without disturbing their routine.

This project introduces a posture monitoring system using an ESP8266 microcontroller, touch sensors,
and LED and LCD displays. The system checks the sitting posture of a person by using three touch
sensors placed on a chair. When the person is sitting correctly, all sensors are triggered, and the green
LED lights up. If posture is bad, the red LED turns on and the LCD shows a warning. The system also
connects to Wi-Fi and hosts a small web page that shows the current posture status. This allows users to
check their posture from a browser in real time.

This posture checker is easy to build, low-cost, and works well in homes, schools, and offices. Unlike
other systems that need expensive tools or complicated setups, this one focuses on simplicity and ease of
use. It helps users stay alert about their posture and supports a healthier lifestyle.
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The rest of this paper is organized as follows: Section II gives a short overview of related posture-
monitoring systems and loT-based health tools. Section III explains how the system was built, including
its design, components, and working logic. Section IV shares the system's results and testing. Section V
discusses the system’s limitations and how it can be improved in the future. The paper ends with a
conclusion and its possible use in daily life.

LITERATURE REVIEW

Research on posture monitoring and correction systems has progressed considerably over the past three
decades, spurred by increasing awareness of sedentary behavior and its adverse health impacts. This
review draws from over 20 scholarly papers from IEEE, Springer, and related repositories, highlighting
trends in sensor-driven posture detection, embedded hardware solutions, wireless communication, and
real-time feedback mechanisms. The evolution of these technologies reflects a shift from cumbersome
mechanical approaches to compact, loT-based systems capable of delivering continuous, non-invasive
posture monitoring.

1990s-2005: Early Developments in Ergonomics and Biomechanical Monitoring

Initial research during this period primarily focused on understanding spinal alignment and
musculoskeletal stress through biomechanical assessments. Early posture-correction systems relied on
static image analysis and mechanical tools that required clinical supervision ([1], [2]). Although
foundational, these systems lacked automation and practicality for daily use. Emerging interest in motion
and pressure sensors began to influence posture studies, but integration into wearable or user-friendly
systems was still limited.

2005-2012: Introduction of Sensor-Based Detection and Basic Feedback

With advances in wearable technology, this era saw the adoption of accelerometers, gyroscopes, and force
sensors for detecting spinal deviations and slouching behaviors ([3], [4]). Some systems introduced simple
feedback elements like buzzers and LEDs to alert users of poor posture ([5]). However, most devices
remained wired and bulky. Researchers also experimented with textile-integrated sensors to monitor spinal
curvature, improving comfort but facing challenges in calibration and durability ([6]).

2013-2017: Emergence of Microcontrollers and Wireless Connectivity

This phase marked the integration of compact, low-power microcontrollers like Arduino and ESP8266
into wearable systems. Wireless modules (Wi-Fi, Bluetooth) enabled data transmission to smartphones or
computers, promoting remote posture tracking ([7], [8]). Capacitive and resistive touch sensors began
replacing bulkier IMUs, offering simpler and more comfortable contact-based detection ([9]). The use of
OLED displays also gained traction for providing minimal yet effective user feedback ([10]).
2018-2020: Smarter IoT Architectures and Embedded Intelligence

During this period, researchers embedded decision-making logic into device firmware, allowing systems
to analyze posture data in real-time without relying on external computation. Studies using the ESP32
platform achieved onboard processing and improved power efficiency ([11]). To minimize false alerts,
debounce logic and signal filtering techniques were adopted ([12]). Wi-Fi—enabled microcontrollers also
began hosting lightweight web servers, offering users remote access to live posture feedback and logging
features ([13]).

2021-2024: Al, Cloud Integration, and User-Centric Design

Recent studies have focused on combining posture detection with cloud-based analytics and machine
learning algorithms for long-term behavioral insights. Systems in [14] and [15] utilized AI models to
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classify posture types and assess spinal health trends. IoT dashboards allowed healthcare professionals
and family members to remotely monitor posture-related metrics. Enhancements like OLED feedback,
vibration alerts, and real-time web dashboards improved user engagement and system responsiveness
([16], [17]). Additionally, newer capacitive touch sensors with enhanced sensitivity and low-noise filtering
were employed to boost accuracy in seated posture detection ([18]).

2025 and Beyond: Federated Monitoring and Context-Aware Feedback

The latest research explores federated [oT systems where multiple devices communicate across platforms
to create a distributed posture health network. A study in [19] proposed edge computing for low-latency
alerts and privacy-preserving monitoring. Innovations now include context-aware systems that use
environmental data (e.g., lighting, motion) to tailor posture feedback dynamically ([20]). Hybrid interfaces
incorporating OLEDs, web-based alerts, and buzzers are becoming standard for delivering multi-channel
corrective cues.

Key Trends and Technical Advancements

The literature reveals several pivotal developments in posture monitoring:

e Capacitive Touch Sensors: Widely adopted for their affordability, accuracy, and non-intrusiveness
in detecting posture-related contact points ([9], [18]).

e ESP8266/ESP32 Microcontrollers: Empowered IoT-based posture systems through real-time
processing and web server hosting ([11], [13]).

e Feedback Mechanisms: Simple LED and buzzer alerts continue to be effective in reinforcing good
posture habits ([5], [16]).

e Web-Based Interfaces: Embedded servers allow users to monitor posture remotely via browsers,
enhancing accessibility ([13], [17]).

e Debounce Logic & Signal Filtering: These improvements help reduce noise and false positives,
increasing system reliability ([12]).

I) METHODOLOGY

The proposed system, PosturaSense, is designed as a low-cost, real-time posture monitoring and

correction device leveraging IoT technology, capacitive touch sensing, and embedded feedback

mechanisms. The methodology for developing this system involves key components such as hardware

design, sensor integration, signal processing, feedback system implementation, and web-based

monitoring. Each of these phases is outlined below.

1. System Architecture Overview

The core architecture of PosturaSense consists of an ESP8266-based NodeMCU microcontroller,

capacitive touch sensors, an OLED display, LED indicators, a buzzer, and a Wi-Fi-enabled web

interface. The system is divided into three primary layers:

e Sensing Layer: This layer captures real-time posture data using capacitive touch sensors placed at
critical spinal alignment points.

e Processing Layer: This layer processes sensor inputs and determines the posture status through logic
algorithms and condition checks.

e Feedback Layer: Upon detecting poor posture, the system provides auditory (buzzer), visual (LED
and OLED), and web-based feedback to the user.
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2. Hardware Components

The selection of components was driven by criteria such as power efficiency, responsiveness, and ease

of integration:

e NodeMCU ESP8266: A low-power mic

e rocontroller with integrated Wi-Fi capability for wireless communication and data transmission.

e Capacitive Touch Sensors (TTP223): These sensors are strategically placed on the backrest to detect

contact or pressure from the user’s spine, specifically at key posture points (upper thoracic and lower
lumbar regions).
OLED Display (0.96” I>*C, SSD1306): This provides real-time feedback and posture status to the user.
Buzzer: A sound-producing device to deliver auditory warnings when the system detects poor posture.
LED Indicators (Red/Green): These LEDs indicate posture status—green for good posture and red
for poor posture.

e Power Supply: The system is powered via a portable USB power source.

3. Sensor Placement and Logic

The capacitive touch sensors are positioned at key spinal alignment points to detect changes in posture:

Sensorl1: Positioned in the upper thoracic region of the user’s back.
Sensor2: Positioned in the lower lumbar region.

The posture status is determined using simple binary logic:

Good Posture: When both sensors are activated (Sensorl = 1 and Sensor2 = 1).

Poor Posture: When one or both sensors are inactive (Sensorl = 0 or Sensor2 = 0).

This simple binary logic provides rapid detection and response, ensuring the system's efficiency in
real-time monitoring.

4. Signal Debounce and Filtering
To ensure that the sensor readings are reliable, a debounce mechanism was implemented in the software.
The debounce mechanism checks the consistency of sensor readings over three consecutive cycles,
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minimizing false positives caused by momentary posture changes or sensor noise. The debounce logic
implemented in the code is as follows:
if (sensor]l && sensor2) {
delay(100);
if (sensorl && sensor2) {

// Good posture

h

It
s

This method ensures that any posture change is not misinterpreted as a correction, improving the accuracy
of the system.

S. Feedback Mechanism

When poor posture is detected, the system activates the following feedback mechanisms:

e Buzzer: A short beep is emitted to alert the user to correct their posture.

e Red LED: This LED illuminates to visually indicate a posture correction alert.

e OLED Display: The display shows real-time messages such as "Sit Upright" or "Check Your Posture"
to guide the user.

In contrast, when good posture is detected, the system provides positive reinforcement through:

e Green LED: This LED remains lit to indicate correct posture.

e OLED Display: It displays a message like "Good Posture Maintained!" to encourage the user.

6. Web Interface and IoT Dashboard

The ESP8266 hosts a local web server using the ESPAsyncWebServer library, which allows users to
monitor their posture status remotely via a web interface. The web interface displays:

e Live Posture Status: Real-time information about the user’s posture.

e Daily Summary: A summary of posture correction events over a session.

o Timestamp of Alerts: Recorded timestamps of posture correction alerts.

This wireless monitoring system can be accessed by any device connected to the same Wi-Fi network,
eliminating the need for a dedicated mobile app and making it easy for users to track their posture over
time.

7. System Testing and Calibration

The system was tested with 10 participants over several seating sessions to evaluate its performance.

Participants were instructed to alternate between good and bad posture for 2-minute periods. Data logs

were captured during these sessions to assess:

e Response Time: The speed at which the system detects posture changes.

e Accuracy: The system’s ability to correctly identify good vs. poor posture.

e False Alarm Rate: The occurrence of false positives where the system mistakenly detects poor
posture.

Calibration involved adjusting the sensitivity of the touch sensors and fine-tuning the debounce timing to

minimize errors and ensure reliable performance.

IJFMR250661856 Volume 7, Issue 6, November-December 2025 5



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

8. Software Stack

The development environment for the system is based on the Arduino IDE. The following libraries were

utilized:

e ESP8266WiFi & ESPAsyncWebServer Libraries: These libraries are used to establish the Wi-Fi
connection and serve HTML-based posture reports to the web interface.

e Adafruit SSD1306 Library: For communication with the OLED display via I?’C, enabling real-time
user feedback.

o JSON & SPIFFS (optional): These libraries are used for structured data output and file handling on
the ESP8266, allowing data logging and storage of user posture statistics.

RESULT & DISCUSSION

The proposed IoT-based posture monitoring system, PosturaSense, was successfully developed,
implemented, and evaluated under real-world conditions. The system leverages capacitive touch sensors,
an ESP8266 microcontroller, an OLED display, an LED indicator module, a buzzer, and a cloud-
based web interface to detect, correct, and track user posture. Through rigorous testing with different
users, the system demonstrated its effectiveness in detecting deviations from ideal sitting posture and
providing real-time feedback through a combination of auditory, visual, and web-based notifications.

1. System Performance

The system's accuracy, responsiveness, and overall performance were evaluated by testing it under various
posture conditions with 10 different participants over a 5-day period. The system effectively detected both
poor and good posture and responded promptly to changes. Key performance metrics from the test are

summarized below:
Table 1 : Accuracy (OUR PROJECT)

Metric Value

Posture detection accuracy 94.8%

Average response time 1.3 seconds
System uptime >98% over 120 hrs
False positive rate 3.1%

Data transmission latency <2 seconds

Table 2 : Accuracy ( SIMILAR PROJECT)

Metric Value
Posture detection RE 5%
dCCUTacy
Average response time 7.4 seconds
System uptime 294%% over 120 hrs
Falsc positive rate 7.6%
Diata transmission ~4 goconds
latency
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The system demonstrated high accuracy (94.8%) in detecting posture deviations. The minimal false

positive rate (3.1%) occurred primarily when users engaged in momentary movements, such as reaching

for an object, without significantly altering their posture. The average response time of 1.3 seconds ensures

timely alerts, and the system remained highly reliable with over 98% uptime during a continuous 120-

hour testing period. Data transmission latency was consistently under 2 seconds, ensuring smooth

interaction between the system and the cloud interface.

2. Real-Time Feedback Analysis

The multimodal feedback system, comprising LED indicators and buzzer alerts, proved effective in

nudging users to correct their posture. The color-coded LED indicators (Green for good posture, Yellow

for warning, and Red for poor posture) provided intuitive and visually distinct feedback. The feedback
mechanism, combined with the buzzer, ensured immediate attention to poor posture, resulting in improved
user awareness.

User feedback gathered during testing revealed:

o 90% of users found the system helpful in reminding them to maintain correct posture.

o 80% preferred vibration-based or silent alerts over the buzzer for use in office environments.

e 70% of users appreciated the real-time feedback displayed on the OLED screen, as it offered clear
and actionable posture advice.

The combination of visual and auditory feedback mechanisms was well-received and proved effective in

promoting better posture habits.

3. Web Interface Utility

The cloud-based web interface provided users with access to detailed posture reports, allowing for better

tracking and monitoring of posture habits over time. The web interface was hosted by the ESP8266

microcontroller and displayed real-time posture data and graphical summaries, which included:

e Daily Posture Reports: Showing the total time spent in poor posture.

o Session-wise Posture Correction Data: Analyzing improvements and trends over time.

e Timestamped Alerts: Recording each posture correction event for users to review.

The interface’s graph-based analysis was particularly useful for tracking long-term behavior patterns,

and the export functionality allowed users to download data for further health tracking or analysis.

4. System Limitations

While the system performed well under most conditions, a few limitations were observed during testing:

e C(Clothing Interference: The capacitive sensors were occasionally less responsive when users wore
loose-fitting clothing, as it affected the contact between the sensors and the user’s body.

e Wi-Fi Connectivity: The system’s performance was dependent on stable Wi-Fi connectivity for real-
time data transmission. In environments with weak Wi-Fi signals, there were occasional delays in data
updates.

e Activity Detection: The system currently cannot distinguish between different types of activities, such
as sitting, reclining, or leaning. This may lead to false alerts in certain scenarios.

Despite these limitations, the system performed admirably in its primary role of monitoring and correcting

posture in typical office and home settings.

5. Comparison with Previous Studies

When compared to traditional wearable posture devices, PosturaSense offers several advantages:

e Low-Cost Alternative: Unlike most wearable posture correction devices, PosturaSense is stationary
and does not require attachment to the body, reducing both cost and discomfort.
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e Privacy Preservation: Unlike camera-based posture systems, which can raise privacy concerns, this
system uses simple sensors and does not capture any video or visual data, preserving user privacy.

e Comfort: The non-intrusive nature of the system ensures that users are not burdened with wearing
additional devices, making it more comfortable for long periods of use.

These features make PosturaSense a more cost-effective and privacy-conscious option for posture

correction compared to existing solutions.

CONCLUSION

1. This study presents a low-cost, non-intrusive IoT-based posture monitoring system that effectively
promotes healthy sitting habits and reduces the long-term risks associated with poor posture. By
integrating capacitive touch sensors, an ESP8266 microcontroller, an OLED display, LED
indicators, and a buzzer, the system provides real-time feedback and corrective measures to users.
The cloud-connected web interface enhances the usability of the system, allowing users to track
posture patterns over time and make informed decisions about their sitting habits.

2. Experimental results demonstrated that the system achieves a posture detection accuracy of
approximately 94.8%, with minimal response delay and an overall system uptime of over 98%. The
feedback mechanism was intuitive and widely appreciated by users, especially in work or study
environments.

3. Despite certain limitations, such as the impact of clothing on sensor accuracy and the dependence on
Wi-Fi connectivity, the system presents a promising solution for posture correction in a wide range of
settings. Future work could focus on integrating vibration-based alerts, machine learning for
personalized calibration, and expanding support for mobile notifications to enhance the system’s
capabilities.

4. Ultimately, PosturaSense offers a practical and affordable solution for improving posture,
contributing to better ergonomics and long-term musculoskeletal health.

FUTURE SCOPE

The PosturaSense IoT-based posture monitoring system offers several opportunities for further
development and enhancement. As technology evolves, the system can be expanded to incorporate
additional features, improve performance, and enhance user experience. The following areas highlight the
future scope for the system:

1. Integration of Machine Learning for Personalized Calibration

Currently, the system uses simple binary logic to detect posture. However, integrating machine learning
algorithms could enable personalized calibration for different users. By analyzing historical posture data,
machine learning models could learn individual posture patterns and adapt the feedback mechanism
accordingly. This would allow the system to better differentiate between personal posture habits and
external factors, improving accuracy and reducing false alerts.

2. Vibration-Based Feedback

Incorporating vibration-based alerts could be especially useful in environments where auditory feedback
from the buzzer may be distracting, such as in offices or libraries. A vibration motor placed in the user's
chair or as part of a wearable device could deliver silent feedback when poor posture is detected, providing
a more discreet way to correct posture without disturbing others.
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3. Mobile App Integration

A mobile app could be developed to connect with the PosturaSense system, allowing users to receive

real-time posture feedback directly on their smartphones or tablets. This app could offer features such as:

e Push notifications for posture alerts.

e Detailed posture analytics and reports over time.

e Reminders for posture checks.

e Bluetooth integration for more  personalized, portable feedback  mechanisms.
The app could also allow users to sync their data across multiple devices and view detailed reports,
making the system more flexible and user-friendly.

4. Integration with Wearable Devices

To enhance posture monitoring, the system could be extended to work with existing wearable devices

such as smartwatches or fitness trackers. These wearables could provide additional data, such as heart rate

or physical activity level, which could be used to refine posture detection algorithms and provide a more
holistic view of the user's health.

5. Integration with Ergonomic Furniture

Another exciting development would be the integration of PosturaSense with smart ergonomic

furniture. For example, chairs equipped with sensors and motors could automatically adjust their

positioning based on real-time posture feedback. The system could communicate with the chair to adjust
seat height, backrest angle, or lumbar support, providing dynamic ergonomic adjustments to help users
maintain proper posture throughout the day.

6. Cloud-Based Health Monitoring System

The system could be expanded to connect to a cloud-based health monitoring system that tracks multiple

health parameters, including posture, sleep patterns, physical activity, and more. The cloud platform could

aggregate data from multiple devices and provide users with comprehensive health insights, long-term
tracking, and recommendations for improving overall well-being.

7. Advanced Posture Detection with Multi-Sensor Fusion

The current system relies on capacitive touch sensors to detect posture. Future versions could integrate

multiple types of sensors, such as pressure sensors, accelerometers, and gyroscopes, to enable more

accurate and comprehensive posture detection. This fusion of sensors could help detect not only sitting
posture but also standing and walking posture, providing a 360-degree view of the user's posture habits.

8. User Feedback and Adaptive Learning

Incorporating an adaptive learning system would allow the system to evolve based on continuous

feedback from users. For example, users could input data such as discomfort levels, posture preferences,

or ergonomic needs, and the system could adjust its algorithms to better serve the user. This could involve
user-specific recommendations for posture improvement or ergonomic interventions.

9. Expansion for Professional Use

The PosturaSense system could be adapted for professional environments, particularly in industries

where prolonged sitting is common, such as in call centers, design studios, and tech companies. The system

could be used for corporate wellness programs to monitor and correct employee posture, potentially
reducing workplace injuries and improving productivity. Additionally, integration with HR systems could
allow managers to track overall employee health metrics related to posture.

10. Global Deployment and Localization

As the system becomes more refined, it could be deployed globally, with localizations for different langu-
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ages, ergonomics, and cultural preferences. The system could incorporate region-specific ergonomic
standards or work environments, ensuring that it meets the needs of users in various parts of the world.

LIMITATIONS

While the PosturaSense loT-based posture monitoring system demonstrates a strong foundation in

promoting healthy sitting habits, there are several limitations that need to be addressed in future versions

to enhance its accuracy, reliability, and usability. These limitations are outlined below:

1. Sensor Sensitivity and Clothing Interference

The capacitive touch sensors used in the system are highly sensitive to pressure and touch but can be

influenced by external factors such as loose-fitting clothing, fabric thickness, and fabric material. For

example, loose or thick clothing may prevent accurate detection of posture, especially in cases where the
sensor does not make sufficient contact with the user’s body. This can result in false negatives or delayed
responses when detecting poor posture.

2. Limited Posture Detection

Currently, the system is designed to detect basic sitting posture (upright vs. slouched). However, it does

not account for more complex posture conditions, such as:

e Reclining or leaning back in the chair.

e Dynamic sitting posture (adjusting posture frequently).

e Posture changes during movement (e.g., standing up, bending forward).
Enhancing the system to detect these more complex postures would require additional sensors and
more sophisticated algorithms.

3. Dependence on Wi-Fi Connectivity
The system relies on Wi-Fi connectivity for real-time data transmission and cloud-based monitoring. In
environments where Wi-Fi is unstable or unavailable, the system's functionality could be compromised.
This could lead to issues such as delayed feedback or failure to upload posture data to the cloud.
4. Lack of Personalized Feedback
The current feedback mechanism is relatively generalized, with pre-set alerts for poor posture.
Personalized feedback, such as custom recommendations or adaptive alerts based on an individual’s
unique posture habits, is not yet implemented. Integrating personalized feedback using machine learning
could greatly enhance user experience, but this requires more advanced computational models and user
data collection.
5. Power Supply and Portability
The system requires an external USB power source to function, which limits its portability. For users
who need mobility or wish to use the system in places where power outlets are not available, the lack of a
portable power option (e.g., battery-powered solution) could be a significant limitation
6. Limited User Interaction
Currently, the system primarily provides feedback through visual (LED indicators) and auditory (buzzer)
signals, with the option of viewing posture reports via a web dashboard. However, the system does not
include other forms of user interaction such as mobile app notifications, real-time adjustments based on
user preferences, or a mobile interface for more detailed analysis. The absence of such interactive features
could limit user engagement and make it less convenient for individuals seeking more comprehensive
posture tracking.

IJFMR250661856 Volume 7, Issue 6, November-December 2025 10



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

7. Calibration and Accuracy

The system’s posture detection accuracy is dependent on proper sensor calibration and placement. Slight
deviations in sensor positioning or calibration could affect the system’s ability to detect good or bad
posture accurately. Ensuring consistent calibration is critical, but user-dependent errors in setup could lead
to inaccurate feedback, especially when the system is not properly adjusted to individual users.

8. Limited Scope for Customization

The system is primarily designed for general posture correction and lacks flexibility in terms of
customizing alerts or feedback mechanisms. For example, users cannot adjust the intensity of alerts
(e.g., buzzer sound level, LED brightness) or tailor the system for specific use cases (e.g., for office work,
long gaming sessions, etc.). Future versions could include more customizable settings to cater to diverse
user needs.

9. No Detection of Movement-Based Posture Changes

The system cannot detect movement-based changes in posture, such as when a user shifts their weight,
adjusts their sitting position, or stands up. The system relies solely on the capacitive sensors to detect
posture based on contact, which means that dynamic movements that do not involve sensor activation
will not be detected. Incorporating motion-sensing technology could allow the system to track users'
movements and posture transitions more accurately.

10. Limited Testing and User Diversity

The system was tested with a relatively small sample of 10 participants over a short testing period. While
the results from this initial testing phase were promising, user diversity in terms of age, body type, and
physical conditions could influence the system's performance. Broader testing with a larger and more
diverse user base is necessary to ensure the system's accuracy and usability for a wide range of users.

11. Cost of Advanced Components

While the current system is relatively low-cost, the addition of more sophisticated sensors, machine
learning algorithms, and wearable integration could drive up the cost. These higher-end components, while
improving system accuracy and functionality, could limit the system's accessibility to budget-conscious
users or markets.

12. Lack of Cross-Platform Compatibility

The system currently relies on a web interface for posture monitoring, which may not be as convenient
for users who prefer mobile or desktop applications. Cross-platform compatibility, allowing users to
monitor their posture via dedicated apps on smartphones, tablets, or desktops, could improve
accessibility and overall usability.
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