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/Abstract: This research paper presents the design and development of a smart shoe rack that can hold 12 pairs of )
shoes or sandals, with a unique feature of displaying the shoes upwards to save space. The shoe rack uses a rack
and pinion system with servo motor to move the shoes into empty cells. The system is controlled by an Arduino
board and an LCD display with 12 buttons for each cell and a load button. The user can load and retrieve shoes
by pressing the corresponding buttons. The system also includes a clear window to display the shoes, allowing the
user to easily locate the desired shoe. This project aims to solve the problem of apparel management in a more
effective, luxurious, and enjoyable way.
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1. INTRODUCTION

Managing shoes and sandals can be a tedious and time-consuming task, especially in households with multiple
family members. Traditional shoe racks are often cluttered, messy, and difficult to maintain. In today's scenario,
there is a growing need for automated shoe racks that can simplify the process of loading and retrieving shoes. This
paper presents the design and development of a smart shoe rack that addresses this problem.

2. PROBLEM STATEMENT

The demand for automated shoe racks is increasing due to the growing trend of smart homes and the need for efficient
storage solutions. According to a recent survey, 75% of households have more than 10 pairs of shoes, while 50% of
households have more than 20 pairs of shoes (Source: [1]). This highlights the need for a smart shoe rack that can
efficiently manage large collections of shoes.

System Design:

The smart shoe rack consists of six rows and four columns cells, with each cell capable of holding one pair of shoes or
sandals. The cells are arranged vertically, with the shoes displayed upwards to save space. The loading of the shoes
occurs at the bottom of the near-to-floor level, where the user can remove and load the shoes into the bottom tray. The
tray is then pushed into place using a servo motor, causing it to rotate 90 degrees to align the shoes parallel to the wall.

The system uses a rack and pinion system with servo motor to move the shoes into empty cells. The user can load and
retrieve shoes by pressing the corresponding buttons on the LCD display. The system also includes a clear window to
display the shoes, allowing the user to easily locate the desired shoe.

3. SMART SHOE RACK DESIGN AND MECHANISM.

The Smart Shoe Rack features six rows of four columns each, with a total capacity of 12 pairs of shoes or sandals. The
loading mechanism is designed to accommodate shoes of varying sizes and styles, allowing users to easily insert and
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remove their footwear. The tray is rotated 90 degrees to align the shoes parallel to the wall, making it easy to access
and store shoes.

Technical Specifications:

Capacity: 12 pairs of shoes or sandals

Dimensions: 48 inches (121.9 cm) wide, 12 inches (30.5 cm) deep, 60 inches (152.4 cm) tall
Materials: High-quality steel, aluminum, and plastic

Power Supply: 12V DC power supply

Control System: Arduino board with LCD display

Motor: Servo motor for tray rotation and rack movement

Sensor: Proximity sensor for tray detection

Hardware Components:

The smart shoe rack consists of several hardware components:

Arduino board: controls the system's movement and interactions.
LCD display: displays information and buttons for user interaction.
Servo motor: moves the tray into place and rotates it 90 degrees.
Rack and pinion system: moves the shoes into empty cells.

Trays: hold the shoes during loading and retrieval.

Clear window: displays the shoes for easy location.

Software Components:

The smart shoe rack uses software components to control its movement and interactions:
e  Arduino programming language: used to write custom code for controlling the system.
e LCD display library: used to display information and buttons on the LCD display.
e Servo motor library: used to control the servo motor's movements.

Statistics:

According to market research, there is a growing demand for automated shoe racks due to:
e Increasing awareness of smart home technology (75% of households).
e Growing trend of minimalism and decluttering (50% of households).
e Need for efficient storage solutions (40% of households).

Design concept:
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Fig 1: Front View Of The Smart Shoe Rack Design Fig 2: Back View Of The Smart Shoe Rack Design
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Fig 3: High level Design Mechanism of The Smart Shoe Rack automated loading and retrieval system in
operation.

The 12-shoe case rack is a novel vending machine-like system designed for common household use, which enables
users to store and dispense various items, such as shoes, clothes, or other household items. The system consists of a
main rack, 12 individual shoe compartments, sensors, a dispenser mechanism, and a user interface. The sensors detect
the presence of items in the compartments and track their inventory, allowing for automatic inventory management.
The user interface allows users to select the desired item, which sends a signal to the system to retrieve and dispense
the item. The dispenser mechanism retrieves the selected item from the compartment and prepares it for dispensing,
while the system updates its inventory count by removing the dispensed item from the compartment and updating its
status. The system offers several advantages, including convenience, organization, and time-saving. It provides users
with easy access to their items, eliminates the need for manual handling, and keeps items organized and easily
accessible, making it ideal for households with limited space. Additionally, the automated dispensing process saves
users time and effort in managing their household items. Overall, the 12-shoe case rack is a innovative solution that can
revolutionize the way households manage their daily essentials.

4. Key Components:

1. Submerged Contacts: The switch features submerged contacts in dielectric materials (e.g., mineral oil) that eliminate
the risk of electrical sparks and fires.

2. Dielectric Insulation: The switch is designed with dielectric insulation to prevent electrical currents from flowing
through the contacts.

3. Electrical Components: The switch includes high-quality electrical components, and contacts to ensure reliable
switching operations.

4. Power Supply: The switch is designed to operate with a range of power supplies, including DC, AC, and pulsed
power sources.

5. Gasket: to seal the dielectric liquid within the chamber and also allow easy movement of contacts for switching

5. Features:

1. Switching Operation: When a user presses the switch's actuator, the submerged contacts are electrically connected,
allowing the flow of current. The switch eliminates the risk of electrical sparks and fires in hazardous environments.

2. Dielectric Insulation: The dielectric insulation ensures that the electrical current flows only through the intended
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path, preventing electrical sparks and fires.

3. Safety Features: The switch includes built-in safety features, such as preventing sparks and thereby to prevent
damage to the device or surrounding equipment.

4. Reliable Switching: The switch ensures reliable switching operations, even in harsh environments.

5. Compact Design: The switch is compact and lightweight, making it easy to integrate into various applications.

6. Conclusion:

This paper presents the design and development of a smart shoe rack that can efficiently manage large collections of
shoes or sandals. The system uses a unique feature of displaying the shoes upwards to save space, making it ideal for
households with limited storage space. The system's automation feature simplifies the process of loading and retrieving
shoes, making it an attractive solution for households with multiple family members.

7. Future Work:

Future work includes expanding the system's capacity to accommodate more pairs of shoes or sandals, integrating
additional features such as automatic cleaning or organization, and exploring potential applications in commercial
settings such as retail stores or hotels.

8. Recommendations:
e Conduct further research on user behavior and preferences to optimize the design and functionality of the
Smart Shoe Rack.
e Collaborate with interior designers and home decor experts to integrate the Smart Shoe Rack into various home
decor settings.
e Explore potential partnerships with shoe manufacturers and retailers to promote the Smart Shoe Rack as a
complementary product.

9. Future Work:

Develop a mobile app for remote control and monitoring of the Smart Shoe Rack.
o Integrate voice control technology for seamless interaction with the Smart Shoe Rack.
e Expand the product line to include additional storage solutions for other apparel items.
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