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Abstract: The Automated Barcode-Based Warehouse Sorting System is designed to enhance efficiency and accuracy in
warehouse operations. By utilizing barcode scanning technology integrated with automated conveyors and sorting
mechanisms, the system classifies and directs items to their appropriate locations. This reduces manual labor, minimizes
sorting errors, and improves processing speed. The system includes barcode scanners, a centralized database for inventory
tracking, and programmable controls for automation. Testing in a mid-sized warehouse demonstrated significant
improvements in accuracy and operational efficiency, highlighting its potential for streamlining logistics processes.
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l. INTRODUCTION

The Automated Barcode-Based Warehouse Sorting System streamlines the process of organizing and moving items
within a warehouse, making it faster and more accurate. By leveraging barcodes to identify and categorize products, the
system significantly enhances efficiency, accuracy, and processing speed. Each item is assigned a unique barcode that
specifies its delivery location. Using this information, the system automatically sorts and routes packages to their
designated areas in the warehouse for further processing and shipment, reducing errors and optimizing overall warehouse
operations.

1. LITERATURE PAPER

1. "Smart Logistics Warehouse Management System Based on RFID and Internet of Things Technology"(2024)
This paper explores the integration of RFID and 10T technologies to enhance logistics operations in warehouses. It
discusses the implementation of real-time tracking, adaptive inventory management, and efficient sorting systems that
optimize space utilization and improve processing accuracy, addressing challenges such as scalability and system
responsiveness [20] .

2. "Integration of RFID Technology in Automated Storage and Retrieval Systems" (2015)
This study highlights how RFID is utilized in automated storage and retrieval systems (AS/RS) to improve warehouse
efficiency. The paper discusses the use of programmable logic controllers (PLCs) and real-time inventory tracking
systems to reduce human errors and accelerate sorting processes [19] .

3. "Design of Automated Barcode Sorting System in Warehousing"(2018)
Focuses on automating sorting systems in warehouses using barcode technology. The paper addresses the challenges of
system integration, enhancing throughput, and reducing labor costs by implementing high-speed barcode scanners and
centralized control mechanisms [19] .

4. "RFID-Based Inventory Management System for Dynamic Warehousing"(2015)

This research delves into RFID-enabled inventory systems capable of adjusting dynamically to real-time conditions in
warehouses. It emphasizes accurate inventory tracking, reduced sorting errors, and better utilization of resources [19]
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5. "Optimization ~ of  Conveyor-Based Barcode  Sorting  Systems in  Warehousing"(2019)

Investigates the design and optimization of barcode sorting systems integrated with conveyors. The study evaluates the
performance benefits of combining barcode scanning with automated routing systems to streamline warehouse operations

and minimize delays [18] .

6. "Smart Warehouse Automation Using loT and RFID for Real-Time Tracking"(2024)
Examines the application of loT and RFID for automating warehouse operations. The paper presents methods for
integrating tracking and sorting functionalities with real-time monitoring to enhance efficiency and reduce operational
overhead [20] .

1. METHODOLOGY
A. BLOCK DIAGRAM
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In this system, everything is controlled by the Arduino microcontroller. The camera module is connected to the
Arduino to scan barcodes and send the data for processing. Based on this barcode data, the Arduino manages the
operations of the conveyor belts.

The first DC motor is used to rotate the first conveyor belt, moving products along the system. The second DC motor
is responsible for controlling the second conveyor belt, ensuring smooth movement for further sorting or transportation
of items. Additionally, the servo motor is also controlled by the Arduino. It changes the direction of the second conveyor
belt to route products to different areas based on the scanned barcode information. In essence, the Arduino microcontroller
coordinates all actions within the system, from reading the barcode to controlling both DC motors and the servo motor
for efficient sorting and movement of products within the warehouse or processing system.

B. WORKING
The system consists of two conveyor belts. A barcode scanner is positioned at the beginning of the first conveyor belt.
As a product is placed on the belt, the barcode scanner reads the barcode attached to the product. The scanner sends the

data to an Arduino microcontroller for processing.

The Arduino analyzes the received barcode data to determine the product's designated direction—North, East, West, or
South. Each direction is pre-configured with a unique angle corresponding to the servo motor's position.
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The second conveyor belt is equipped with a servo motor controlled by the Arduino. Based on the analysis, the Arduino
instructs the servo motor to adjust its angle to align with the appropriate direction. Once aligned, the product moves from
the first conveyor belt to the second, which then redirects the product to its specified path.

This setup ensures that products are sorted and sent to their designated directions automatically, improving efficiency
and accuracy in the sorting process

C. FLOW CHART
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Iv. APPLICATIONS
1. E-commerce and Retail
. Order Fulfillment: Quickly and accurately sorts products to fulfill online orders.
o Inventory Management: Tracks product movement and ensures real-time inventory updates.
. Shipping and Dispatch: Automates the sorting of packages for delivery to specific locations.
2. Logistics and Supply Chain
. Parcel Sorting: Sorts parcels based on destination codes to streamline transportation.
. Cross-Docking: Ensures items are sorted and moved to outbound trucks without intermediate storage.
. Route Optimization: Groups products or packages based on delivery routes.
3. Manufacturing
. Raw Material Sorting: Manages incoming materials, directing them to the correct production lines.
. Finished Goods Handling: Automates the sorting of finished goods for packaging and shipping.
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. Healthcare and Pharmaceuticals

Medicine Sorting: Organizes medications for storage and dispatch to hospitals, clinics, or pharmacies.
Order Accuracy: Reduces errors in sorting and dispatching critical medical supplies.

. Food and Beverage

Perishable Goods Sorting: Prioritizes sorting based on expiration dates or cooling requirements.
Batch Tracking: Assists in sorting food items based on production batches for traceability.

. Automotive Industry

Spare Parts Sorting: Automates the handling of automotive parts for assembly or shipment.
Warehouse Management: Ensures real-time tracking and sorting of parts inventory.

. Apparel and Fashion

Product Categorization: Sorts clothing and accessories by size, color, or design for efficient distribution.
Returns Management: Streamlines the sorting process for returned items.

. Third-Party Logistics (3PL)

Custom Sorting Solutions: Adapts to the unique sorting needs of clients in various industries.
Scalability: Handles large volumes of parcels during peak seasons.

. Postal and Courier Services

Mail Sorting: Automates the sorting of letters and parcels by destination.
Delivery Efficiency: Speeds up the process of dispatching packages for last-mile delivery.

10. Electronics and Technology

Component Sorting: Manages the sorting of small electronic components for assembly lines.
Reverse Logistics: Facilitates the sorting of returned or defective items for reprocessing.
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