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Abstract: 
This project presents the development of an advanced inventory control system 
designed to streamline and enhance the management of inventory, sales, and purchase 
orders within organizations. Leveraging modern web technologies, the system offers a 
user-friendly interface, role-based access control, and notification functionalities, 
catering to the diverse needs of administrators and salespersons. The inventory control 
system is built on the Django web framework, ensuring robust backend functionality 
and efficient data handling. Through role-based permissions, administrators and 
salespersons are empowered with distinct capabilities, ensuring data security and 
optimized workflow. The system incorporates a range of features, including user 
authentication, product management, purchase order creation, sales order creation, 
and notification generation. Key features of the system include an intuitive dashboard 
that serves as a central hub for users, offering a comprehensive overview of critical 
information. The system's responsiveness is achieved through the integration of the 
Bootstrap framework, ensuring a consistent experience across various devices. 
Additionally, the system introduces a notification functionality that alerts users about 
important updates, contributing to timely decision-making. Reports are generated to 
provide insights into sales trends, inventory levels, and other key metrics, aiding in 
strategic planning. The project culminates in an inventory control system that not only 
simplifies inventory management but also ensures accuracy, efficiency, and informed 
decision-making. By combining robust technology and user-centric design principles, 
the system stands as a versatile tool for businesses seeking to optimize their inventory-
related operations. 
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INTRODUCTION 

In today's rapidly evolving business landscape, effective management of inventory is crucial for 
organizations to thrive. An inventory control system plays a pivotal role in tracking and managing 
goods and services, ensuring optimal stock levels, and enabling efficient operations. Traditional 
inventory control methods often fall short in addressing the complexities and challenges faced by 
businesses. However, the emergence of intelligent technologies, such as machine learning, data 
analytics, and automation, presents an opportunity to revolutionize inventory control. Online-
based stock administration is the checking and support of a business' stock levels utilizing on the 
web programming. Engaging associations to dodge large numbers of the mistakes and issues that 
arise with conventional strategies for estimating stock levels, Online-based stock administration 
consistently monitors inventory coming in and leaving your business [1]. Inventory management 
is a critical aspect of operations for businesses across various industries. The efficient tracking and 
control of goods and services play a vital role in maintaining smooth operations, meeting 



Benson-Emenike et al., 2023 

 
 

92 

customer demands, and achieving financial objectives. However, traditional inventory control 
methods often face challenges in accurately monitoring stock levels, optimizing replenishment 
processes, and adapting to dynamic market conditions. In order for businesses to have relevant 
and adequate information for proper management and decision making, it is common practice 
for businesses to invest in inventory management systems. These systems perform many 
activities among which is processing data into information that involve activities such as 
calculating, comparing, sorting, classifying, and summarizing data. These activities organize, 
analyze, and manipulate data, thus converting them into information for end users including 
managers who need it for decision making [2]. 
 
In recent years, the rise of e-commerce and omnichannel retailing has further emphasized the 
need for efficient inventory control. Customers expect accurate stock availability information and 
prompt order fulfillment across various sales channels. An intelligent inventory control system 
enables organizations to synchronize inventory data across different platforms, providing real-
time updates and ensuring seamless inventory management in the omnichannel environment [3]. 
While the concept of intelligent inventory control systems holds great promise, its 
implementation requires a multidisciplinary approach. It involves integrating domain knowledge 
from inventory management, data analytics expertise, software development skills, and user 
experience design. By combining these disciplines, organizations can develop comprehensive and 
effective inventory control systems tailored to their specific needs. In conclusion, the traditional 
methods of inventory control face limitations in accurately tracking goods and services. The 
emergence of intelligent inventory control systems powered by machine learning, data analytics, 
and automation presents an opportunity to revolutionize inventory management practices. 
These systems can provide real-time visibility, optimize stock levels, automate replenishment 
processes, and empower organizations to make informed decisions. By embracing intelligent 
technologies, businesses can enhance their competitiveness, reduce costs, improve customer 
satisfaction, and achieve operational excellence [4]. 
 
Aim and Objectives of the Study 
The aim of the study is to develop an intelligent inventory control system that leverages advanced 
technologies to enhance the tracking and management of goods and services, improving 
accuracy, efficiency, and decision-making capabilities. 
 
Objectives includes: 

a. Implement intelligent algorithms and data analytics techniques to automate inventory 
management processes and optimize stock levels. 

b. To design an inventory control system that meets the client’s specific needs. 
c. To implement the system to track goods and services, enabling the client to manage their 

inventory levels effectively. 
d. To provide the client with real-time data-driven decisions to optimize their inventory 

levels. 
e. To improve the client’s inventory management processes and increase efficiency.  

 
The Significance of the Study 
The significance of the study on the design and implementation of an intelligent inventory control 
system for tracking goods and services lies in its potential impact on businesses and the broader 
industry. The project aims at developing a robust and intelligent inventory control system that 
transforms the way businesses track and manage their goods and services. The system will 



Journal of Research in Engineering and Computer Sciences (JRECS) 

 

 
 

93 

empower organizations to optimize their inventory levels, reduce costs, improve customer 
satisfaction, and make informed decisions based on accurate and real-time data in terms of 
 
Operational Efficiency:  
An intelligent inventory control system can significantly enhance operational efficiency by 
automating manual tasks, providing real-time visibility into inventory levels, and optimizing stock 
levels. This efficiency improvement leads to cost savings, reduced labor requirements, and 
streamlined operations. 
 
Cost Reduction:  
Inefficient inventory management practices can result in increased holding costs, stockouts, and 
overstocking. By implementing an intelligent inventory control system, businesses can optimize 
stock levels, reduce excess inventory, and minimize costs associated with storage, handling, and 
obsolescence. 
 
Improved Customer Satisfaction:  
The ability to accurately track and manage inventory ensures that businesses can fulfill customer 
orders promptly and avoid stockouts. This leads to improved customer satisfaction, increased 
loyalty, and enhanced brand reputation. 
 
Enhanced Decision-Making:  
With real-time data, analytics capabilities, and accurate demand forecasting, an intelligent 
inventory control system empowers businesses to make informed decisions. Organizations can 
proactively respond to changes in demand, identify trends, and optimize inventory levels, 
resulting in better strategic planning and improved decision-making processes. 
 
Competitive Advantage:  
Implementing an intelligent inventory control system provides a competitive edge in today's 
dynamic business landscape. Businesses that can effectively track and manage their inventory 
have a better chance of meeting customer demands, reducing lead times, and adapting to market 
fluctuations, positioning themselves as industry leaders. 
 
Scalability and Adaptability:  
An intelligent inventory control system can be tailored to the specific needs of different industries, 
allowing businesses to scale their operations and adapt to evolving market demands. The system 
can accommodate changes in product assortments, sales channels, and customer preferences, 
ensuring long-term viability and flexibility. 
 

LITERATURE REVIEW 
The intricate nature of inventory modeling, encompassing multiple facets such as storage, 
seasonal item handling, variability in lead times, expiration dates, and cost-effective preservation 
technology implementation, necessitates thorough investigation. Analyzing pertinent literature 
plays a pivotal role, particularly in inventory modeling, as it addresses various dynamic factors 
simultaneously [5]. Significantly impacting organizational decision-making, inventory modeling 
shapes product input, production, cash management, cost minimization, and profit 
maximization. At both national and international levels, inventory modeling resonates within the 
competitive market landscape, where prudent decisions foster business expansion while 
erroneous choices can lead to detrimental outcomes. The crux of success in this context lies in 
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making timely and accurate decisions [6]. Key researchers have contributed significantly to the 
understanding and resolution of inventory-related challenges, considering various influencing 
factors. Given the relevance of these factors, the following scholars have played instrumental 
roles in exploring and resolving inventory complexities [7] Inventory management, constituting a 
substantial portion of overall company expenditure, is critical for ensuring adequate availability 
of the right goods and quantities, thereby averting shortages and unnecessary storage 
conditions. Discrepancies in inventory, such as outdated or incorrectly sized/color products, can 
lead to reduced customer demand. Inventory values are typically reported at a value lower than 
the initial cost and market value, mitigating the risk of overestimating assets. Industry 
benchmarks provide a reference point for comparison. Striking the right balance is crucial, as 
excessively large inventories may not be justified due to lack of return on investment. Effective 
inventory strategies are pivotal in minimizing the costs associated with inventory management 
[8]. Lead time, representing the time between customer order placement and order receipt, 
significantly influences supply chain dynamics. Businesses often aim to reduce lead time, 
particularly when dealing with uncertain and fluctuating demand. Prolonged lead times can 
expose companies to the risk of shortages before inventory arrival. Early contributions to variable 
lead time inventory models were made by [9] who developed a model for fixed order quantity and 
normally distributed demand. Their approach involved partitioning lead time into segments to 
minimize associated crash costs. 
 
In recent years, discussions have emerged around a multi-item variation of inventory concerns 
featuring capacity limitations. Effective inventory decisions within the supply chain are crucial, 
particularly for high-margin products characterized by erratic demand fluctuations. A multi-item 
inventory model that considers financial and spatial constraints to solve the single-period multi-
item inventory problem [10]. The competitive landscape in today's globalized era underscores the 
need for optimizing customer experience, efficiency, and cost reduction across inventory network 
subsystems. This competitiveness extends beyond basic network levels, warranting a robust and 
efficient organizational approach. Clark and Scarf delved into a two-echelon inventory model, 
highlighting the optimality of a base stock strategy and introducing a proficient decaying 
technique for determining the optimal base stock ordering strategy within a complex 
programming framework involving multiple facilities [11]. A model to explore the link between 
supply chain performances, blockchain and smart inventory using cluster sampling was proposed 
[12]. Applying a sample size of 303 respondents for data analysis through regression and 
hypothesis with ANOVA, The research revealed a significant positive impact of blockchain and 
smart inventory system. 
 
A lot of promise has been demonstrated by deep reinforcement learning (DRL) for sequential 
decision-making, including early advancements in inventory control. However, the large number 
of options available when creating a DRL algorithm, together with the high computing overhead 
involved in fine-tuning and assessing each option, can make practical implementation difficult. 
The main design decisions made for DRL algorithms in order to make it easier for inventory 
control to use them were discussed, along with some potential directions for future research that 
could improve upon and advance the state-of-the-art DRL applications for inventory control by 
utilizing structural policy insights from inventory research. The conversation and study plan could 
encourage more studies in different areas of operations management in the future [13]. 
Discussions on Machine Vision (MV) and how Industry 4.0 benefits from it diagrammatically 
illustrated are the smart technologies and many collaboration characteristics of MV for Industry 
4.0. The authors also listed and examined twenty important MV applications for Industry 4.0. 
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Every stage of the process, including production and supply chain inventory control, requires a 
unique and creative strategy in Industry 4.0 and the related digital industry transition [14]. For 
cashier-less establishments, the FAIM (Autonomous Inventory Monitoring Framework) was 
created [15], a fully autonomous system that combines several types of sensing. With the use of 
weight differential on the shelf, visual item identification in consumers' hands, and past 
knowledge of item arrangement, FAIM tracks things that are picked up or returned without the 
need for a human worker. Results from a real-world setup that included 85 items (33 unique 
goods) and mimicked the design of a nearby 7-Eleven shop were given. 
 
FAIM (Autonomous Inventory Monitoring Framework) for cashier-less stores was designed [15]. 
Fully autonomous system that fuses multiple sensing modalities. Utilizing weight difference on a 
shelf, visual item recognition in customers' hands and prior knowledge of item layout FAIM 
monitors products picked up or returned without human-in-the-loop. Results were presented 
from a real-world setup with 85 items (33 unique products) replicating the layout of a local 7-
Eleven store. The researchers measured the unique goods' similarity across three physical 
attributes (i.e., weight, colour, and location) in order to assess our system. In comparison to self-
checkout stations that have been published, our results demonstrate that the fused technique 
offers up to 92.6% item identification accuracy, a 2× reduction in error [15]. 
 
In light of these factors, academics and practitioners have created a number of techniques and 
methodologies over time for the modelling and analysis of various inventory management 
systems in the healthcare industry. This study provides a classification and critical analysis of the 
modelling methodologies and solution techniques currently in use for healthcare inventory 
systems. The literature assessment with future research directions directly leads to the 
presentation of an integrated research framework as appropriate in the current context [16]. 
 

SYSTEM MODEL AND DESIGN 
Physical Design of the proposed system 
Here's a textual description of the logical flow of the inventory control system: 
 
User Registration and Login: 
Users can register with the system, providing their credentials. After registration, they can log in 
using their username and password. 
 

 
Figure 1: Login page 
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The system distinguishes between "Admins" and "Salespersons" using user groups. Admins have 
broader permissions, while salespersons have limited access. 
 
Upon login, users are directed to their respective dashboards. 
 
The dashboard provides an overview of relevant data and quick links. 
 

 
Figure 2: System Dashboard. 

 
Admins can add, edit, and delete products. 
 
Salespersons can view the product list but have limited editing capabilities. 
 

 
Figure 3: Product List 
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Notifications are generated for significant events, such as new purchase orders. Users can view 
notifications on their dashboards. 

 

 
Figure 4: Product Notification 

 
RESULT DISCUSSION AND PERFORMANCE EVALUATION 

The inventory control system stands as a pivotal solution designed to revolutionize and 
streamline the intricate processes of inventory management within businesses. Constructed 
using the versatile Django web framework, this system boasts a sophisticated amalgamation of 
cutting-edge technology, user-centered design, and seamless data handling. By adopting a role-
based access control structure, it empowers administrators and salespersons with distinct 
capabilities, thereby fortifying data security and propelling operational efficacy. The heart of the 
system lies in its ability to seamlessly orchestrate a multitude of functionalities. Key highlights 
encompass the facets of user registration, authentication, and management; a role-based access 
control matrix that adroitly segregates permissions; comprehensive product management tools; 
the creation and tracking of purchase orders and sales orders; the generation of notifications that 
herald critical updates; and an intuitive dashboard that acts as a gateway to various sections of 
the system. Bolstered by the versatile Bootstrap framework, the system cultivates a user interface 
that seamlessly adapts across devices, catering to a diverse audience. 
 
Django, a Python web framework was used to build the frontend of the system. SQLite to store 
product, order, user, and notification data while Django models was defined for each data entity 
(Product, Order, User, etc.). 
 

CONCLUSION 
In a technologically-driven landscape, the inventory control system emerges as a harbinger of 
efficient inventory management. The amalgamation of the robust Django backend and the 
responsive Bootstrap frontend has culminated in a system that seamlessly bridges the gap 
between complexity and simplicity. By bestowing the power to different users through role-based 
permissions, the system ensures that only relevant actions are within their purview, thus fortifying 
data integrity and system security. Moreover, its intuitive interface minimizes the learning curve, 
making it accessible to users of varying technical proficiencies. 
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Figure 5: ERD for Store Manager 
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