INVENTOPIA 2025
FBM-SEREMBAN INTERNATIONAL
INNOVATION COMPETITION (FBM-SIIC)

INNOVATION IN
ACTION:
TURNING IDERS
INTO REALITY




Innovation in Action: Turning Ideas into Reality
2025 Inventopia FBM-Seremban International Innovation Competition (FBM-SIIC)

Chapter 46
SmartRackX

Nur Dini Binti Rosman, Amiera Maisara Binti Mohamad Rashid,
Emie Ardiana Binti Ahmad Paisal, Maizatul Nurkhalisah Binti
Sham, Nor Izati Binti Mustaffa & *Mohd Isham Bin Abidin

Faculty of Business and Management, UiTM Kampus Bandaraya Melaka

*ishamabidin@uitm.edu.my

ABSTRACT

Warehouse management is critical in the logistics industry, notably for inventory
management as well as preventing human error. Standard storage systems, however,
commonly lack automation, real-time tracking, and error detection. It will result in
inefficiencies and operational delays in the warehouse operation. SmartRackX was
designed to address all these challenges. SmartRackX was created to provide
warehouses with an intelligent and automated racking system that enhances inventory
visibility. SmartRackX utilizes RFID technology, real-time sensors, and digital display
screens to track product movement, identify defective positioning, and display information
about the products on compact displays attached to each rack. This method enables
warehouse personnel to rapidly monitor inventory and decrease the possibility of
misplaced or undocumented products. Although racking systems with RFID monitoring
have been on the market, our idea for SmartRackX is to integrate RFID with integrated
sensors and smart display screens to offer a more interesting and effective solution. We
have included item condition detection features like temperature, which make
SmartRackX ideal for a broader range of companies that handle sensitive or fragile goods
in the warehouse. These additional features of SmartRackX can define the product and
make it more competitive than common smart racks, which will provide an extensive
solution to modern warehouse difficulties. SmartRackX's innovation contributes to digital
transformation in supply chain management by enabling smarter, efficient warehouse
operations and always being one step ahead.

Key Words: Warehouse management, RFID technology, SmartRackX, inventory
visibility, integrate

1 INTRODUCTION

In today's fast-paced warehouse and logistics industry, accuracy, efficiency, and real-time
inventory control are critical. Traditional warehouse systems frequently rely on manual
processes and centralized data, which results in human error, duplicate data, and increased
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delays. SmartRackX was created to address these issues by combining RFID technology,
built-in sensors, and local smart display panels. Each rack runs autonomously, eliminating
the need for a central computer and minimizing human involvement in scanning and data
entry. SmartRackX displays real-time inventory levels directly on the rack, making it ideal for
high-volume environments. It enables the transition from reactive to proactive inventory
management through real-time, automated data.

1.1 Objectives of The Innovation

The primary goals of SmartRackX are to automate the identification and removal of products
while decreasing dependency on centralized systems. Manual scanning was previously time-
consuming and prone to error, but with built-in RFID readers, SmartRackX can identify and
track item movement in real time without human intervention, enhancing accuracy and
efficiency (Guenes, 2024). Furthermore, by processing data locally and only delivering
validated transactions to the central system, SmartRackX decreases system overload,
network traffic, and provides steady operations even if the main system fails (Murugan, 2024).

1.2 Problem Statement

Many modern warehouses confront significant issues due to their reliance on centralized
systems. If the central system fails, operations can come to a total standstill, producing
significant interruptions, particularly in fast-paced supply chains. This setup also lacks
redundancy, making it unreliable and inefficient. Another concern is system overload and data
duplication when several objects are scanned or processed at the same time, the system
slows down or generates duplicate entries, reducing inventory accuracy. Furthermore, the
lack of real-time visibility encourages workers to trek across huge warehouse locations only
to retrieve data, wasting time and raising the risk of errors and delays.

2 DESCRIPTION OF THE INNOVATION
2.1 Details of the Innovation Product or Solution

SmartRackX includes RFID for automatic item tracking, sensors for weight, impact, and
environmental monitoring, and real-time inventory display screens. It also employs edge
computing, which allows each rack to handle data independently, minimizing network traffic
and maintaining ongoing operation even when the central system fails, so enhancing overall
warehouse efficiency.

2.2 Key Features and Uniqueness

SmartRackX includes crucial features such as RFID for automatic item tracking, built-in
sensors for weight, impact, and environmental monitoring, and real-time display screens for
inventory updates. It also employs edge computing, which allows each rack to handle data
independently, decreasing network traffic and ensuring uninterrupted operation even after
system failures.
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2.3 Novelty

SmartRackX is an innovative multi-technology integration that combines RFID with integrated
sensors for weight, impact, and environmental monitoring within a single rack system, which
is still unusual in today's warehouses (Kalany, 2021). These sensors detect product presence,
damage, and environmental variables, allowing for predictive monitoring to reduce losses and
maintain product quality. Furthermore, edge computing enables each rack to process data
independently, preventing server overload, network congestion, and central system failures.
This decentralisation ensures that racks remain operational even during system interruptions.
SmartRackX also has real-time local displays that reveal item details and send alarms for
damage or unauthorised movement, which improves security and efficiency.

3 PRODUCT USAGE
3.1 Instructions on How to Use the Product

To use SmartRackX, each item or pallet must be tagged with a valid RFID chip for automatic
tracking. When products are placed on a rack, the embedded RFID readers recognise them
while the system monitors temperature and humidity. As things are added or withdrawn, the
smart display automatically changes, displaying information such as the date, time, and
status. If unlawful removal, missing RFID tags, or damage is discovered, the system delivers
real-time notifications to workers, allowing for prompt replies. This configuration avoids the
need for central systems or human checks by giving up-to-date inventory and condition data
directly from each rack.

3.2 Target Users and Application Areas

Warehousing operators and logistics specialists, along with inventory staff in logistics
distribution centres or e-commerce warehouses and cold chain operators of food and
pharmaceuticals, electronic equipment, and manufacturing facilities, make up the target
audience for SmartRackX. The survey results validate the growing market demand for
SmartRackX because end users currently face difficulties with manual inventory tracking and
both accuracy and operational efficiency issues.

4 SURVEY AND FEEDBACK

4.1 Survey Design and Methodology

A total of 50 students participated in the survey to share their views about warehouse
management systems with linked technologies. The questionnaire used structured survey.
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4.2 Findings From User Feedback

1. Do you believe warehouse management systems have significance for today's logistics and
inventory handling?
50 jawapan

@ Yes
® No

]

Diagram 1

2. Have you discovered that poor tracking and manual processes are frequently the cause of
warehouse delays and inefficiencies?
50 jawapan

@ Yes
® No

)

Diagram 2

3. Would you agree that RFID technology increases accuracy and efficiency in warehouse
operations?
50 jawapan

® Yes
® No

Diagram 3
5 COMMERCIALIZATION AND IMPACT

5.1 Potential For Commercialization

SmartRackX is a game changer in businesses such as transportation, e-commerce, cold
chain management, and manufacturing, where efficiency and accuracy are critical. It
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addresses the growing demand for faster, more error-free procedures by providing a modular
solution that combines RFID, sensors, and edge computing. This combination enables
warehouses to automate inventory tracking and monitor product conditions in real-time. What
distinguishes SmartRackX is its ability to simplify data administration and accelerate decision-
making, hence eliminating waste and increasing productivity. Furthermore, with its emphasis
on sustainability, it's an excellent alternative for businesses trying to lessen their
environmental effect in today's eco-conscious market.

5.2 Benefit To Community or End Users

SmartRackX increases both business operations and societal benefits by increasing supply
chain efficiency and sustainability. Inventory tracking is automated using RFID and sensors,
which reduces errors and ensures real-time, accurate data. This helps to avoid out-of-stock
situations and reduces expenditures. It also improves product safety, particularly for foods
and pharmaceuticals, by reducing deterioration and contamination. Additionally, SmartRackX
decreases waste and energy consumption, boosting environmentally responsible logistical
operations.

6 CONCLUSION

SmartRackX transforms warehouse operations with RFID tracking, sensor monitoring, and
real-time displays, reducing manual errors and increasing data reliability. Decentralizing data
processing speeds up operations and improves system resilience. This technology
transforms warehouse procedures, increasing supply chain efficiency and bringing long-term
advantages to organizations and communities.
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