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Abstract: College students often sleep at odd times is it in the evening or in early mornings due to being night owls. Often than not,
most would depend on artificial lights such as the room lamps and computer lights. The issue here is that natural lighting are not used
since students depends on artificial lights, so curtains usually remain closed for long hours which is not a healthy lifestyle. Our objective
is to prevent and to alert the students on the time it was at that time. Our second objective is to in still healthy lifestyle habits in student’s
life. Our third objective is to make an automatic curtain which opens and closes following the surrounding brightness. This project is
based on the theme of 3R (Reduce, Reuse, and Recycle). This work allows easy maneuver for opening curtains using light sensors. In
this prototype, the system will start when the sensor detects illumination of light depending on the time of the day. Using combination of
software and hardware designing, a prototype was created and tested.
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1. Introduction

In recent years, technological advancements in the field of
embedded systems have paved the way for innovative
solutions to enhance the quality of life for individuals facing
unique challenges.

Application is the development of an Automatic Curtain
Operation System designed specifically for This mini-project
aims to create a smart and user-friendly system that enables
bedridden persons to independently control their curtains,
providing them with an increased sense of autonomy and
comfort.

It responds to the pressing need for technological solutions
catering to the specific challenges faced by individuals who
are bedridden. Bedridden individuals often encounter
difficulties in performing everyday tasks, and this project
seeks to enhance their quality of life by providing an
autonomous means of controlling the curtains in their living
space.

In response to the unique challenges faced by bedridden
individuals, the "Automatic Curtain Operation System
through Embedded Systems" represents a pivotal step
towards enhancing their daily lives. This mini-project aims
to empower bedridden individuals by providing them with a
seamless and automated means of controlling their curtains.
Recognizing the importance of autonomy in personal space,
the system integrates cutting-edge embedded systems
technology to enable users to effortlessly open and close
curtains. By incorporating sensors and  wireless
communication, the system not only caters to the specific
needs of bedridden individuals but also offers caregivers a
tool to streamline their responsibilities. This project aspires
to improve overall well-being, foster independence, and
simplify the daily routines of those facing physical
limitations, ultimately contributing to a more inclusive and
supportive living environment

2. Literature Survey

The literature survey for the "Automatic Curtain Operation
System for Bedridden Individuals through Embedded
Systems" underscores the interdisciplinary nature of the
project, combining elements of embedded systems, assistive
technology, and home automation. Previous research has
demonstrated the efficacy of embedded controllers such as
Arduino and Raspberry Pi in facilitating automation in home
environments. Studies on sensor integration, particularly
infrared and ultrasonic sensors, showcase their effectiveness
in detecting user presence and environmental conditions.
Additionally, the integration of motorized curtain systems
aligns with existing smart home trends, ensuring a seamless
blend with modern living spaces.

Research in assistive technology emphasizes the importance
of designing user-friendly interfaces, aligning with the
project's objective of providing an accessible solution for
bedridden individuals. The use of wireless communication
modules, explored in various smart home applications,
emerges as a promising avenue for remote control
accessibility. Insights from related projects tackling
automation for differently-abled individuals shed light on
potential challenges and innovative solutions, contributing
valuable considerations for the development of this system.

Moreover, literature on the psychological impact of smart
home technologies on user well-being highlights the
potential positive effects of the proposed system on the
mental and emotional state of bedridden individuals. Studies
focusing on the caregiver perspective underscore the role of
technology in alleviating their workload, offering valuable
insights into the potential benefits for both users and
caregivers. Overall, the literature survey provides a
comprehensive foundation for the integration of embedded
systems technology, sensor networks, and home automation
principles in crafting an effective and user-centric Automatic
Curtain Operation System for bedridden individuals.

Furthermore, the literature highlights the growing trend of
motorized curtain systems in smart homes. Previous works
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underscore the effectiveness of these systems in providing
smooth and quiet operation, aligning with the project's goal
of creating a non-disruptive solution for the bedroom
environment. Additionally, insights from related projects in
the domain of assistive technology offer valuable
considerations for user interface design, emphasizing the
need for simplicity and accessibility in interfaces tailored to
individuals with limited mobility.

The literature survey also draws from studies examining the
psychological impact of smart home technologies on user
well-being. Insights from these works suggest that
empowering individuals with control over their immediate
environment can positively influence their mental and
emotional state. Additionally, research focusing on
caregivers highlights the potential benefits of technology in
reducing their workload, providing a holistic perspective on
the societal impact of the proposed curtain operation system.

In summary, the literature survey provides a rich foundation
by integrating findings from embedded systems, sensor
technologies, home automation trends, assistive technology,
and user-centric design principles. These insights
collectively inform the development of the Automatic
Curtain Operation System, ensuring a comprehensive and
effective solution for the unique needs of bedridden
individuals.

3. Methodology

Working:

The Automatic Curtain Operation System for Bedridden
Individuals through Embedded Systems functions as an
intelligent and user-centric solution aimed at providing
enhanced autonomy to bedridden individuals within their
living space. At its core, the system utilizes a
microcontroller, such as Arduino or Raspberry Pi, to serve as
the central processing unit. This microcontroller acts as the
brain of the system, interpreting signals from various sensors
and orchestrating the operation of the motorized curtain
system.

The system incorporates sensors strategically placed in the
bedroom environment. Infrared (IR) sensors or ultrasonic
sensors are employed to detect the presence of the bedridden
individual, ensuring that the curtain operation is responsive
to their movements. Additionally, light sensors are integrated
to gauge the ambient lighting conditions. This multi-sensor
approach allows the system to adapt the curtain operation
not only to the user's presence but also to the surrounding
environment, promoting a personalized and user-friendly
experience.

The motorized curtain system, a key component of the
project, is designed for seamless integration with existing
curtain infrastructure. The motor, controlled by the
embedded system, facilitates the smooth opening and closing
of the curtains. This automation is critical for bedridden
individuals who may face physical challenges in manually
manipulating curtains, providing them with a newfound
ability to regulate natural light and privacy within their
immediate surroundings.

Wireless communication modules, such as Bluetooth or Wi-
Fi, play a pivotal role in the system's functionality. These
modules enable remote control access, allowing users to
operate the curtains effortlessly from a distance. A dedicated
mobile application or a remote control device ensures that
the system is easily accessible, promoting convenience and
usability for both bedridden individuals and their caregivers.

The intelligence of the system extends to its ability to
operate on predefined schedules, aligning with the user's
daily routine. This smart automation feature minimizes the
need for constant manual intervention and enhances the
overall efficiency of the system. Furthermore, the system
incorporates manual override options, providing flexibility
for users or caregivers to make real-time adjustments when
necessary.
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1) Power supply: The power supply is a crucial component
providing the necessary electrical energy for the entire
system. In this project, a stable and reliable power supply
ensures the continuous operation of the embedded
system, sensors, and motorized curtain system.
Commonly, a regulated power supply unit, such as a DC
adapter or battery, is employed to meet the voltage
requirements of the devices.

2) LDR Sensor: The Light Dependent Resistor (LDR)
sensor is used to detect ambient light levels in the
bedroom environment. Positioned strategically, the LDR
sensor provides input to the system regarding the lighting
conditions, influencing the automated curtain operation.
Higher or lower light levels trigger the system to adjust
the curtains accordingly, enhancing user comfort.

3) Comparator LM358: The LM358 comparator is utilized
to compare the output signals from the LDR sensor and
set reference values. This component plays a pivotal role
in determining whether the ambient light conditions
warrant the opening or closing of the curtains. The
LM358 comparator ensures precise control by converting
analog signals from the LDR sensor into a format that the
microcontroller can interpret.

4) Microcontroller: The microcontroller, such as Arduino or
Raspberry Pi, acts as the brain of the system. It processes
information from sensors, executes control algorithms,
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and issues commands to the motorized curtain system.
Programming the microcontroller involves defining
conditions for curtain operation based on user presence,
ambient light, and any manual inputs received through
the user interface.

LCD: The Liquid Crystal Display (LCD) serves as the
user interface, providing real-time feedback on the
system's status. It displays information such as curtain
position, user presence detection, and system messages.
The LCD enhances user interaction, offering a visual
representation of the system's responses and ensuring
transparency in its operation.

Driver circuit: The driver circuit is responsible for
controlling the motorized curtain system based on the
signals received from the microcontroller. It interprets
the commands and adjusts the motor speed and direction
accordingly. A well-designed driver circuit ensures the
smooth and reliable operation of the curtains, minimizing
noise and vibrations.

Bluetooth: Bluetooth technology facilitates wireless
communication, enabling remote control functionality. A
Bluetooth module is integrated into the system to allow
users or caregivers to operate the curtains from a
distance. This feature enhances the accessibility and
convenience of the system, offering a user-friendly
control mechanism.

Curtain Motor: The curtain motor is the physical actuator
responsible for the movement of the curtains. Controlled
by the driver circuit and microcontroller, the motorized
curtain system ensures smooth and precise opening and
closing of the curtains. The choice of a quiet and efficient
motor contributes to the overall user experience,
minimizing disturbances in the bedroom environment.

Related Works

Smart Assisted Living Spaces: The project aligns with
the vision of creating smart assisted living spaces. By
automating curtain operations, it adds a layer of
intelligence to the living environment, catering to the
specific needs of bedridden individuals and contributing
to the broader concept of smart homes

WiFi Control

After the WiFi Donghe is paiced with the motor
you can find the control page of \F Dengle
In the Tuya APP to directly contcol the operation
of the motor. i i

2) High end model cars: Automatic curtain operation in
high-end model cars is a premium feature that enhances
the overall driving experience, providing convenience,
privacy, and comfort. Here's how this technology is
typically employed in luxury automobiles

\

\ —

It also gives many comforts like privacy and security, sun
Glare reduction, interior temperature control.

5. Results

The results of the "Automatic Curtain Operation System for
Bedridden Individuals through Embedded Systems" project
are evaluated based on the successful implementation of the
system's core functionalities and
experience. Here are key aspects of the project's results:

its impact on user

a) System functionality

b) Sensor responses

¢) Impact on independence and well being
d) Customization and automation
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6. Conclusion

In conclusion, the "Automatic Curtain Operation System for
Individuals and Bedridden Persons through Embedded
Systems" represents a significant advancement in leveraging
technology to enhance the daily lives of individuals facing
mobility challenges. This project successfully addresses the
unique needs of bedridden individuals by introducing an
innovative system that automates curtain operations,
providing a seamless and user-centric solution.

As technology continues to play a pivotal role in improving
the quality of life for individuals with diverse needs, the
Automatic Curtain Operation System exemplifies the
possibilities of embedded systems in creating inclusive and
accessible  solutions. By prioritizing user comfort,
convenience, and independence, this project represents a
meaningful step towards fostering a more inclusive and
supportive living environment for individuals, including
those who are bedridden.

7. Future Possibilities

The future work for the "Automatic Curtain Operation
System for Individuals and Bedridden Persons through
Embedded Systems™ project involves several exciting
possibilities and potential advancements:

a) Integration with Smart Home Systems

b) Enhanced Sensor Technologies

c) \Voice Activation and Al Integration:

d) Customization for Different Environments
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