Volume 11, Issue 5, May — 2026
ISSN No: -2456-2165

International Journal of Innovative Science and Research Technology
https://doi.org/10.38124/ijisrt/26may1625

Freight Forwarding Software

1Dr. T. Nirmal Raj; ?M. Dilli Bai

I Assistant Professor; 2Student, 11-YEAR MCA,

12 Department of Computer Science and Applications, SCSVMV [Deemed to be University]
Enathur, Kanchipuram,

Publication Date: 2026/06/03

Abstract: The Freight Forwarding Shipment Management System is a full-stack web application designed to streamline and
digitize the end-to-end shipment lifecycle for logistics and freight forwarding companies. Traditional freight operations often
rely on manual documentation, fragmented communication, and limited visibility, leading to inefficiencies, delays, and
operational errors. This system addresses these challenges by providing a centralized, automated, and real-time platform for
managing shipment activities from initiation to final delivery. The application enables users to create, manage, and monitor
shipments while offering real-time cargo tracking and efficient coordination of pickup and delivery processes. It integrates
essential logistics functionalities such as customs documentation, Electronic Data Interchange (EDI), and automated email
notifications to ensure seamless communication among stakeholders. Additionally, the system supports the generation of
critical shipping documents, including the House Bill of Lading (HBL), which plays a vital role in international freight
operations.

A key business rule embedded within the system differentiates export and import shipments. Export shipments are
assigned an automatically generated HBL number based on the shipment number, ensuring consistency and minimizing
manual effort. In contrast, import shipments require manual HBL entry, providing flexibility when handling externally
sourced shipment data. This approach enhances operational accuracy while aligning with real-world logistics practices.

The backend of the system is developed using Node.js and Express.js, with MongoDBAtlas serving as a scalable cloud-
based database. The frontend is implemented using Angular, delivering a responsive and user-friendly interface. Additional
tools such as Nodemailer facilitate automated communication, while RESTful APIs ensure efficient interaction between
system components. Overall, the system enhances operational efficiency, reduces human error, improves transparency, and
enables better decision-making through real-time data access. It serves asamodern, scalable solution tailored to the evolving
needs of the logistics and freight forwarding industry.
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l. INTRODUCTION comprehensive digital platform that automates and integrates
the entire shipment lifecycle. From shipment creation and

Intoday’s rapidly evolving global economy, the logistics
and freight forwarding industry plays a critical role in ensuring
the smooth movement of goods across regions and
international borders. With the increasing demand for faster
and more reliable delivery services, traditional shipment
management methods—often dependent on manual
documentation and disconnected systems—are becoming
inefficient and prone to errors. These challenges highlight the
need for a modern, technology-driven solution that can
enhance operational efficiency, accuracy, and real-time
visibility.

The Freight Forwarding Shipment Management System
is developed to address these issues by providing a
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cargo tracking to customs documentation and final delivery
coordination, the system centralizes all logistics operations
into a single, user-friendly interface. This eliminates
redundancy, reduces manual intervention, and ensures
seamless communication among all stakeholders involved in
the shipping process. One of the primary objectives of the
system is to improve transparency and traceability. By
incorporating real-time tracking capabilities, users can
monitor the status and location of shipments at any stage,
enabling better planning and quicker response to unexpected
delays or issues. Additionally, the integration of Electronic
Data Interchange (EDI) simplifies the handling of customs
documentation and regulatory compliance, reducing
processing time and minimizing errors. The system also
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introduces intelligent business rules to align with industry
practices. For example, export shipments are automatically
assigned a House Bill of Lading (HBL) number based on the
shipment number, ensuring consistency and efficiency. In
contrast, import shipments require manual entry of HBL
details, providing flexibility when dealing with externally
managed shipments. This distinction reflects real-world
logistics workflows and enhances operational reliability.
Technologically, the system is built using modern web
development frameworks, with a Node.js and Express.js
backend and an Angularbased frontend. MongoDB Atlas is
used as a cloud-based database, ensuring scalability, security,
and accessibility. The use of RESTful APIs enables smooth
communication between system components, while tools like
Nodemailer facilitate automated notifications and updates.
Overall, the Freight Forwarding Shipment Management
System aims to transform traditional logistics operations into
a streamlined, efficient, and intelligent digital process. By
improving accuracy, reducing delays, and enhancing decision-
making capabilities, the system provides a robust solution for
modern freight forwarding challenges.

1. PROBLEM STATEMENT

The freight forwarding and logistics industry still relies
heavily on manual and semi-digital processes for managing
shipment operations. Traditional systems use paper-based
documentation,  spreadsheets, emails, and phone
communication, which result in delays, inefficiencies, and
poor coordination between stakeholders. Shipment creation,
cargo tracking, customs documentation, and delivery
management are often handled separately, causing data
duplication and increasing the chances of human error.
Another major issue is the lack of real-time shipment tracking
and centralized data management. Customers and logistics
providers do not receive instant updates about shipment
status, which reduces transparency and affects decision-
making. Communication gaps between shippers, freight
forwarders, customs authorities, and transporters lead to
misunderstandings and operational delays. Existing systems
also face problems in managing important logistics
documents such as invoices, customs declarations, and House
Bill of Lading (HBL). These documents are often created
manually, making the process time-consuming and error-
prone. In addition, the absence of automated validation and
security mechanisms increases the risk of incorrect data entry,
unauthorized access, and data loss.

1. EXISTING SYSTEM DRAWBACKS

The existing system in the freight forwarding and
logistics industry is largely based on manual and semi-digital
processes. Many organizations still rely on traditional
methods such as paper-based documentation, spreadsheets,
emails, and phone communication to manage shipment
operations. While some companies use basic software tools,
these systems are often not fully integrated, resulting in
fragmented workflows and limited visibility across different
stages of the shipment lifecycle. In the current system,
shipment creation, cargo tracking, and documentation are
handled separately, leading to duplication of data and
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increased chances of human error. Critical documents such as
invoices, customs declarations, and House Bill of Lading
(HBL) are often prepared manually, which is time-consuming
and prone to inconsistencies. The absence of a centralized
database makes it difficult to retrieve or update information
efficiently, especially when dealing with large volumes of
shipments. Another major limitation of the existing system is
the lack of real-time tracking and monitoring capabilities.
Customers and stakeholders often have limited or delayed
access to shipment status updates, which affects transparency
and decision-making. Communication between different
parties—such as shippers, freight forwarders, customs
authorities, and delivery agents—is typically done through
emails or phone calls, resulting in delays, miscommunication,
and inefficiencies.

V. PROPOSED SYSTEM

The proposed Freight Forwarding  Shipment
Management System is designed to overcome the limitations
of the existing system by introducing a fully automated,
integrated, and cloud-based solution for managing the
complete shipment lifecycle.

> Fully Automated Shipment Management

The system automates shipment creation, tracking,
documentation, and delivery processes to reduce manual
work and improve efficiency.

» Real-Time Shipment Tracking
Users can monitor the live status and location of
shipments, improving transparency and operational control.

» Electronic Data Interchange (EDI) Integration

EDI  integration  helps  streamline  customs
documentation and regulatory procedures with faster and
more accurate processing.

> Automated HBL Generation

For export shipments, the system automatically
generates House Bill of Lading (HBL) numbers based on
shipment details.

» Flexible Import Shipment Handling

Import shipments support manual HBL entry to
accommodate external shipment information and partner
data.

» Cloud-Based Database

MongoDB Atlas is used as a centralized cloud database
for secure storage, scalability, and easy access to shipment
data.

V. SYSTEM ARCHITECTURE

The Freight Forwarding Shipment Management System
is designed using a modular and layered architecture that
ensures scalability, flexibility, and efficient data handling.
The system follows a client-server model, where the frontend
and backend are developed as separate components and
communicate through RESTful APIs. This separation of

WWW.ijisrt.com 2857


https://doi.org/10.38124/ijisrt/26may1625
http://www.ijisrt.com/

Volume 11, Issue 5, May — 2026
ISSN No: -2456-2165

concerns improves maintainability and allows independent
development and updates of each layer.

» Frontend Layer

The Frontend Layer is the presentation layer of the
Freight Forwarding Shipment Management System. It is
developed using Angular and is responsible for handling user
interactions and displaying information through a responsive
and user-friendly interface. Users can perform activities such
as shipment booking, cargo tracking, viewing shipment
details, managing documents, and receiving notifications
through this layer. The frontend communicates with the
backend using RESTful APIs to send requests and receive
data. It ensures smooth navigation, real-time updates, and an
interactive user experience across different devices and web
browsers..

» Backend Layer

The Backend Layer is the application and business logic
layer of the system. It is developed using Node.js and
Express.js and is responsible for processing user requests,
implementing business rules, managing shipment operations,
handling authentication, and communicating with the
database. This layer processes functionalities such as
shipment creation, cargo tracking updates, HBL generation,
notifications, and validation. It acts as a bridge between the
frontend and the MongoDB Atlas database, ensuring secure
and efficient data handling. RESTful APIs are used for
communication between the frontend and backend modules.

» Database Layer

The Database Layer is responsible for storing,
retrieving, and managing all the data used in the Freight
Forwarding Shipment Management System. The system uses
MongoDB Atlas, a cloud-based NoSQL database, to maintain
shipment records, user details, tracking information,
documents, notifications, and reports securely and efficiently.
This layer ensures high scalability, fast data access, data
integrity, and secure storage of logistics information. It also
supports real-time data updates and centralized data
management, making the system more reliable and efficient.

The database layer is designed using collections and
documents, which provide flexible schema management and
better performance compared to traditional relational
databases. It acts as the core storage component of the system
and supports communication with the backend through
Mongoose and RESTful APIs.

» Al & Media Services

The Al Layer enhances the Freight Forwarding
Shipment Management System by adding intelligent and
automated decision-making capabilities. This layer can use
Artificial Intelligence (Al) and Machine Learning (ML)
techniques to analyze shipment data, predict delivery times,
optimize transportation routes, and improve operational
efficiency. The Media Layer is responsible for handling
communication, notifications, and document-related media
within the system. It manages shipment documents, email
communication, notifications, and file storage operations.
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VL. METHODOLOGY

The methodology of the Freight Forwarding Shipment
Management System explains the step-by-step process
followed to design, develop, and implement the system. The
system uses modern web technologies, cloud databases,
automation techniques, and real-time tracking mechanisms to
improve logistics and shipment management operations.

» Requirement Analysis

In the first phase, the requirements of freight forwarding
and logistics operations were analyzed. EXxisting system
limitations such as manual documentation, lack of tracking,
delayed communication, and data redundancy were
identified. ~ User requirements including  shipment
management, cargo tracking, HBL  management,
notifications, and reporting were gathered and studied.

» System Design

After requirement analysis, the system architecture and
database design were prepared. The system was designed
using a modular and layered architecture consisting of
frontend, backend, database, Al, and media layers. UML
diagrams such as use case diagrams, ER diagrams, class
diagrams, activity diagrams, and sequence diagrams were
created to represent system workflows and interactions.

» Frontend Development

The frontend of the system was developed using
Angular, HTML5, CSS3, and TypeScript. User interfaces
were designed for shipment booking, tracking, HBL
management, delivery management, pickup management,
and dashboards.

» Backend Development

The backend was developed using Node.js and
Express.js. Business logic, shipment processing, user
authentication, tracking operations, and APl handling were
implemented in this layer. RESTful APIs were created for
communication between frontend and backend modules.
Validation and security mechanisms were also integrated to
ensure reliable operations.

» Database Implementation

MongoDB Atlas was used as the cloud-based NoSQL
database for storing shipment details, tracking information,
user records, documents, notifications, and reports.
Collections and documents were designed for flexible and
scalable data management. Mongoose was used for database
connectivity and schema handling.

> Real-Time Tracking and Automation

The system implements real-time shipment tracking to
monitor cargo movement and delivery status. Automated
business rules were added to generate House Bill of Lading
(HBL) numbers for export shipments, while import
shipments allow manual HBL entry. Automated email
notifications were integrated using Nodemailer to inform
users about shipment updates and alerts.
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> EDI Integration

Electronic Data Interchange (EDI) functionality was
integrated to automate customs documentation and
communication with external logistics systems. This reduced
manual intervention, improved compliance, and accelerated
shipment processing.

» Testing and Validation

Different testing methodologies such as unit testing,
integration testing, system testing, performance testing,
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security testing, and user acceptance testing were performed
to ensure system reliability and performance. Errors and bugs
identified during testing were corrected to improve system
stability.

» Deployment and Maintenance

After successful testing, the system was deployed in a
cloud environment for secure and scalable operations.
Maintenance activities such as monitoring, updating, and
performance improvements were planned to ensure
continuous system efficiency and reliability.
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VII. TECHNOLOGY STACK

The complete technology stack is summarised below. All dependencies are open-source or available under free tiers

appropriate for academic and early-stage commercial use.

Table 1 Summary of Technology Stack

Category Technologies Used

Frontend Angular, HTML5, CSS3, TypeScript, Bootstrap
Backend Node.js, Express.js, RESTful APls
Database MongoDB Atlas, Mongoose

Development Tools

Visual Studio Code, Git, GitHub

API Testing Tools

Postman

Notification Service

Nodemailer

Testing Tools

Karma, Jasmine

Al Technologies

Artificial Intelligence (Al), Machine Learning (ML)

Media & Communication

Email Services, Document Management

Cloud Services

MongoDB Atlas Cloud

Security Role-Based Access Control, Validation Mechanisms

Operating Environment

Chrome, Firefox, Edge Web Browsers

VIII. Al-POWERED MODULES

The Freight Forwarding Shipment Management System
includes several Al-powered modules that improve the
efficiency, accuracy, and intelligence of logistics operations.
These modules help automate processes, analyze shipment
data, and support better decision-making.

» Smart Shipment Tracking

The smart shipment tracking module uses intelligent
tracking mechanisms to monitor the real-time location and
status of shipments. It provides accurate updates to users and
improves transparency throughout the shipment lifecycle.

» Delivery Time Prediction

This module uses historical shipment data and analytics
to estimate the expected delivery time of shipments. It helps
customers and logistics managers plan operations more
effectively and reduce delays.

» Route Optimization

The route optimization module identifies the most
efficient transportation routes based on shipment data, traffic
conditions, and delivery schedules. This reduces
transportation costs and improves delivery speed.4

» Automated HBL Generation

The system automatically generates House Bill of
Lading (HBL) numbers for export shipments using
predefined business rules. This minimizes manual work and
ensures consistency in shipment documentation.

» Intelligent Notification System

The Al-based notification module sends automated
alerts and updates regarding shipment status, delays, delivery
confirmations, and important logistics activities. This
improves communication between stakeholders.
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» Risk and Delay Detection

This module analyzes shipment patterns and
operational data to detect possible risks, delays, or disruptions
in the logistics process. Early detection helps organizations
take preventive actions quickly.

» Smart Document Management

The intelligent document management module
organizes, validates, and manages logistics documents such
as invoices, customs forms, and HBL records. It reduces
paperwork errors and improves document accuracy.

» Data Analytics and Reporting

The analytics module processes shipment and
operational data to generate reports and insights. These
analytics help management understand performance trends
and make data-driven decisions.

IX. RESULT AND DISCUSSION

The Freight Forwarding Shipment Management System
was successfully developed and implemented to automate
and simplify logistics and shipment management operations.
The system effectively integrates shipment booking, cargo
tracking, documentation handling, notification services, and
delivery management into a centralized cloud-based
platform. The implementation of the system significantly
reduced manual effort, improved operational accuracy, and
enhanced communication between stakeholders.

The developed application provides real-time shipment
tracking, enabling users to monitor shipment status and
location at every stage of the logistics process. This feature
improved transparency and allowed faster decision-making in
case of delays or operational issues. The integration of
automated House Bill of Lading (HBL) generation for export
shipments reduced paperwork and minimized human errors
in documentation management.
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X. CONCLUSION

The Freight Forwarding Shipment Management System
was successfully designed and implemented to improve the
efficiency and reliability of logistics and shipment
management operations. The system provides a centralized
and automated platform for managing shipment booking,
cargo tracking, documentation, delivery coordination, and
communication processes. By replacing traditional manual
methods with digital automation, the system reduces
paperwork, minimizes human errors, and improves overall
operational productivity.

The integration of real-time shipment tracking enhances
transparency and allows users to monitor shipment status and
location effectively. Features such as automated House Bill
of Lading (HBL) generation, Electronic Data Interchange
(EDI) integration, automated notifications, and cloud-based
data storage improve the accuracy and speed of logistics
operations. The use of modern technologies including
Angular, Node.js, Express.js, and MongoDB Atlas ensures
system scalability, security, and high performance.

The project also demonstrates the successful
implementation of modular architecture, RESTful APIs, role-
based security, and validation mechanisms for reliable system
operation. Testing methodologies such as unit testing,
integration testing, system testing, and security testing
confirmed that the application performs efficiently under
different conditions.

FUTURE SCOPE

The Freight Forwarding Shipment Management System
has strong potential for future enhancements and
technological improvements. As the logistics industry
continues to evolve, the system can be upgraded with
advanced features to improve efficiency, scalability, and user
experience.

One of the major future enhancements is the integration
of Artificial Intelligence (Al) and Machine Learning (ML).
These technologies can be used to predict delivery times,
optimize transportation routes, identify shipment risks, and
provide intelligent recommendations for cost-effective
shipping solutions. Al-based analytics can also help
organizations make better operational decisions using
historical shipment data. The system can further be enhanced
with real-time GPS tracking to provide accurate live location
updates of shipments. This feature would improve
transparency, enable better monitoring of cargo movement,
and increase customer trust through precise tracking
information. Another important future scope is the
development of a mobile application for Android and iOS
platforms. A mobile app would allow users to book
shipments, track deliveries, manage documents, and receive
notifications directly from their smartphones, improving
accessibility and convenience. Advanced security features
such as multi-factor authentication, end-to-end encryption,
and secure payment gateway integration can also be
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implemented to strengthen data protection and ensure secure
transactions within the system.
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