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Abstract: The project aims to revolutionize package sorting in 

local non-metropolitan post offices by introducing an Automatic 
Package Segregation Machine (APSM) that utilizes image 
processing technology. Traditional sorting methods are labor-
intensive and time-consuming, leading to inefficiencies in package 
handling. The APSM offers a user-friendly solution by 
automatically sorting packages based on addresses printed on 
them, thereby reducing manual effort and time consumption. 
Unlike bulky machines used in metropolitan cities, the APSM is 
designed to be space-efficient, making it suitable for regional non-
metropolitan post offices. Additionally, a web-based platform will 
be developed to monitor sorting in real-time and maintain a 
database of sorted packages, providing enhanced efficiency and 
transparency in postal operations. Through the implementation of 
the APSM and accompanying web platform, the project aims to 
streamline package sorting processes, enhance operational 
efficiency, and modernize postal services in small towns and cities 
where alternative sorting methods are limited. 
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1. Introduction 
In the digital age, where efficiency and automation are 

paramount, traditional postal services face the challenge of 
modernizing their operations to keep pace with evolving 
demands. In this context, local non-metropolitan post offices 
often find themselves constrained by manual package sorting 
methods, lacking access to the advanced technologies 
employed in larger metropolitan centers. To address this 
disparity and revolutionize package handling in small towns 
and cities, this project proposes the development of an 
Automatic Pack- age Segregation Machine (APSM) coupled 
with a web-based monitoring platform. The primary objective 
of this project is to alleviate the burdens associated with manual 
sorting processes by introducing a user-friendly and space-
efficient solution tailored to the needs of regional non-
metropolitan post offices. By harnessing the power of image 
processing technology, the APSM aims to automate the sorting 
of packages based on the addresses printed on them, thereby 
significantly reducing the time and labor required for this task. 
Furthermore, the project seeks to establish a real-time 
monitoring system through a web-based platform, enabling 
postal authorities to track sorting activities remotely and 
maintain a comprehensive database of sorted packages. By 
providing greater transparency and efficiency in postal 
operations, this integrated approach aims to modernize package  

 
handling practices and enhance the overall quality of service in 
local non-metropolitan areas. Through the implementation of 
the APSM and its accompanying monitoring platform, this 
project endeavors to catalyze a transformation in the way 
package sorting is conducted in small towns and cities, paving 
the way for more streamlined and efficient postal services that 
meet the evolving needs of communities in the digital era. 

2. Related Work 
This section provides a comprehensive overview of existing 

research, studies, and scholarly works relevant to the topic of 
automatic package segregation machines and postal service 
automation. It serves as the foundation for understanding the 
current state of knowledge, identifying gaps, and 
contextualizing the significance of the proposed project within 
the broader academic and practical landscape. 

1. The article “Automatic sorting Machine” (Journal for Re- 
search) explains the creation of an automated sorting machine 
that uses barcode scanning to reduce human effort and errors in 
different industries. It employs infrared sensors and a 
microcontroller to sort products based on barcode data, 
improving productivity and product quality. 

2. The article “Automated Object Sorting Using Raspberry 
Pi” (IOSR Journal of Electronics and Communication 
Engineering) discusses an automated object sorting system in 
manufacturing that detects and sorts objects based on their 
properties. It uses image processing algorithms to classify 
objects and two-color models, RGB and CMYK. The system 
employs a Raspberry Pi and conveyor belt. 

3. “Object Sorting Automated System using Raspberry Pi” 
(2018 3rd International Conference on Communication and 
Electronics Systems) presented Object Sorting Automated 
System, using Raspberry Pi, offers a solution for manual sorting 
using image processing and classification algorithms, with 
potential to improve efficiency and accuracy. 

4. The article “The automatic fruit sorting system using 
Raspberry Pi” (International Journal of Creative Research 
Thoughts) proposes an automatic fruit sorting system using 
image processing and classification algorithms to improve 
efficiency and accuracy. The system uses a Raspberry-Pi 
computer, image capture device, and KNN algorithm to classify 
fruits based on quality and size. 

The studies reviewed demonstrate significant potential in 
improving productivity, reducing human errors, and enhancing 
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sorting accuracy through the integration of advanced algorithms 
and sensors. However, these systems often target specific 
applications, such as manufacturing or agriculture, leaving 
room for innovation in postal service automation. The insights 
from these works provide a strong foundation for the proposed 
Automatic Package Segregation Machine, which aims to bridge 
the identified gaps by adapting and extending these 
technologies for the unique challenges faced by non- 
metropolitan post offices. 

3. System Design 
The system design comprises an Automatic Package 

Segregation Machine (APSM) and a Web-Based Monitoring 
Platform. The APSM includes hardware components like image 
capture devices, processing units, and sorting mechanisms, 
integrated with software for image processing, address 
recognition, and sorting logic. The Web-Based Monitoring 
Platform offers real-time tracking, database management, 
reporting, and user authentication features. By seamlessly 
integrating hardware and software components and ensuring 
compatibility with existing postal infrastructure, the system 
aims to automate package sorting processes, enhance 
operational efficiency, and modernize postal services in non-
metropolitan areas. 

 

 
Fig. 1.  Block diagram 

A.  Mechanical Design 
 

 
Fig. 2.  Conveyor belt setup 

 

The mechanical design of the Automatic Package 
Segregation Machine (APSM) focuses on creating a sturdy 
frame using lightweight materials like aluminum or steel, 
ensuring modularity for easy assembly and maintenance. The 
conveyor system features adjustable speed control and sensors 
for package detection, while pneumatic or electric actuators 
enable accurate sorting into designated bins. Safety features like 
emergency stop buttons and protective guards ensure operator 
safety, while ergonomic considerations enhance accessibility 
and comfort. Scalability and flexibility allow for future up- 
grades or modifications to meet evolving needs, making the 
APSM a reliable and efficient solution for automating package 
sorting in non-metropolitan post offices. 

 

 
Fig. 3.  IR sensor controlled motor activation for conveyor belt activation 

B. Software Development 

 
Fig. 4.  Live camera feed 

 
The software design for the Automatic Package Segregation 

Machine (APSM) encompasses several key components aimed 
at efficiently processing package data, recognizing ad- dresses, 
making sorting decisions, and providing user interface 
functionality. This includes modules for image processing to 
enhance text readability, address recognition utilizing machine 
learning algorithms, sorting logic for decision-making based on 
parsed address information, and a user interface for postal 
workers to monitor sorting activities and control the APSM. 
These components are integrated using communication 
protocols and data exchange formats, ensuring seamless inter- 
action between software modules and the APSM hardware. 
Technologies such as Python, OpenCV, TensorFlow, and web 
development frameworks like React.js and Node.js are 
employed for software implementation. Scalability and 
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flexibility are emphasized in the design, allowing for future 
upgrades and enhancements to meet evolving requirements. 
Thorough testing, including unit testing, integration testing, and 
system testing, ensures the functionality, performance, and 
reliability of the software system. 

 

 
Fig. 5.  Real-time data synchronization 

C. Web Based Monitoring Platform 
In the system design, the web-based monitoring platform 

serves as a critical component for overseeing the operation of 
the Automatic Package Segregation Machine (APSM) and 
managing the sorting process efficiently. This platform 
provides real-time tracking of sorting activities, allowing postal 
authorities to monitor package movement, throughput rates, and 
any exceptions or errors. It also facilitates database 
management, storing comprehensive records of sorted pack- 
ages including timestamps, destination addresses, and sorting 
status. The platform offers reporting and analytics capabilities, 
enabling users to track sorting performance, identify trends, and 
optimize operational efficiency. User management features 
ensure secure access to the platform, with authentication 
mechanisms controlling user privileges. Technologically, the 
platform is developed using modern web development frame- 
works for the frontend and backend, ensuring scalability, 
responsiveness, and reliability. Integration with the APSM is 
seamless, enabling bidirectional communication for real- time 
monitoring and data exchange. Overall, the web-based 
monitoring platform enhances transparency, efficiency, and 
accountability in postal service operations, contributing to the 
modernization of package handling practices in non- 
metropolitan areas. 

 

 
Fig. 6.  Package tracking website 

D. System Integration 
System integration involves the seamless combination of 

hardware and software components, as well as external 
systems, to ensure efficient communication and 
interoperability. In the context of the Automatic Package 
Segregation Machine (APSM) project, integration connects 
hardware modules like image capture devices and sorting 
mechanisms with software modules responsible for image 
processing, address recognition, and sorting logic. 
Communication protocols and data exchange formats are 
defined to enable bidirectional data transmission between 
hardware and software components. Additionally, integration 
extends to external systems such as the web-based monitoring 
platform, facilitating real-time data exchange and monitoring. 
Rigorous testing is conducted to validate the functionality and 
reliability of the integrated system, including unit testing, 
integration testing, and system testing. Effective system 
integration ensures the APSM operates seamlessly, automating 
package sorting processes and providing real-time monitoring 
capabilities to optimize postal service operations. 

E. Deployment Plan 
The deployment plan involves preparing hardware and soft- 

ware components, installing them at designated post offices, 
and integrating them seamlessly. Initially, ensure thorough 
testing of all components. Physically install APSM hardware 
and deploy software modules onto servers or cloud 
infrastructure. Integrate hardware with the software system, 
ensuring smooth communication. Conduct user training 
sessions to familiarize postal workers with the system. Pilot test 
the deployed system and gather feedback for adjustments. Roll 
out the system across all post offices, closely monitoring 
performance. Establish maintenance procedures and support 
mechanisms to address any issues promptly and ensure ongoing 
system reliability. 

F. Maintenance and Support 
Maintenance and support entail ongoing activities to ensure 

the functionality, reliability, and security of the Automatic 
Package Segregation Machine (APSM) and software system. 
This includes providing help desk support to assist users with 
any issues, maintaining comprehensive documentation and 
training resources for user guidance, monitoring system 
performance to identify and address any issues proactively and 
maintaining relationships with vendors for technical support 
and product updates. These measures ensure the long-term 
effectiveness and efficiency of the APSM and software system 
in optimizing postal service operations. 

4. Discussion 
The implementation of the Automatic Package Segregation 

Machine (APSM) and associated software system represents a 
significant advancement in postal service automation, 
particularly for non-metropolitan post offices. By automating 
package sorting processes and providing real-time monitoring 
capabilities, the APSM aims to streamline operations, reduce 
manual effort, and enhance efficiency in package handling. One 
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key aspect of the discussion revolves around the potential 
benefits of the APSM in improving postal service operations. 
Automation of package sorting processes not only increases 
sorting speed and accuracy but also reduces dependency on 
manual labor, leading to cost savings and resource optimization 
for postal authorities. Real-time monitoring capabilities 
provided by the web-based platform enable better tracking of 
sorting activities, allowing postal authorities to identify 
bottlenecks, optimize workflows, and improve overall service 
quality. 

However, the implementation of the APSM also poses 
several challenges and considerations. Technical complexities 
associated with hardware and software integration, as well as 
the need for comprehensive testing and validation, may require 
significant upfront investment and expertise. Furthermore, 
ensuring compatibility with existing postal infrastructure and 
addressing regulatory requirements and safety standards are 
essential factors to consider. 

Another point of discussion is the potential impact of the 
APSM on postal workers and local communities. While 
automation may lead to job displacement in some areas, it also 
presents opportunities for upskilling and redeployment of 
workers to higher-value tasks, such as customer service or 
process optimization. Additionally, improved postal service 
efficiency and reliability can have positive ripple effects on 
local economies, facilitating e-commerce growth, and 
enhancing overall quality of life. 

5. Conclusion 
The implementation of the Automatic Package Segregation 

Machine (APSM) and associated software system marks a 
significant milestone in the modernization of postal service 
operations, particularly in non-metropolitan areas. Through 
automation of package sorting processes and real-time 
monitoring capabilities, the APSM aims to streamline 

operations, reduce manual effort, and enhance efficiency in 
package handling. 

The project has demonstrated the potential of automation to 
revolutionize postal service operations, offering benefits such 
as increased sorting speed and accuracy, cost savings, and 
improved service quality. By leveraging advanced technologies 
such as image processing, machine learning, and real- time 
monitoring, the APSM provides postal authorities with valuable 
insights and tools to optimize workflows and meet the evolving 
needs of communities. 

While the implementation of the APSM presents challenges 
and considerations, including technical complexities, 
regulatory compliance, and socio-economic implications, the 
project sets the stage for further advancements and 
enhancements in postal service automation. Future 
developments such as advanced sorting algorithms, IoT 
integration, autonomous operations, and green technology 
integration hold promise for further improving efficiency, 
sustainability, and service quality in postal operations. By 
embracing innovation and collaboration, postal authorities can 
harness the full potential of automation to deliver efficient, 
reliable, and sustainable postal services for communities 
worldwide. 
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