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ABSTRACT 

 

In this project, I will propose and construct a gantry-based UTAR Hospital Linen Tracking 

through RFID using Python in order to minimize the workload of the hospital staff, boost the 

efficiency of the linen tracking system, and save money by reducing the loss of linen. The 

gantry-based RFID linen tracking system comprises a few components, like antenna, RFID 

tags, RFID gantry, and a back-end system to enable users to monitor the data uploaded to the 

cloud. The proposed system traces and monitors incoming and outsourcing linen from UTAR 

hospital and the laundry plant suppliers. Linen included are pillowcases, blankets, bedsheets, 

patient garments, surgical drapes, aprons, surgical caps, cleaning clothes, etc. As the linen 

products embedded with the RFID tag are scanned by the RFID reader or RFID gantry, unique 

identifications of the tags will be identified, and their location and allocation procedure will be 

stored in the cloud database. As a result, hospital staff may trace all the linens by accessing the 

cloud database record system on the industrial panel provided. I have used a dedicated Python 

integrated development environment (IDE), PostgreSQL, an open-source database, and 

Microsoft Power BI dashboard as the software for this project.  
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Chapter 1 

Introduction 
 

I will present the background and motivation for my progress on the gantry-based 

UTAR Hospital Linen Tracking through RFID using Python, my contributions to the 

field, and the outline of the project in this chapter. 

 

1.1  Problem Statement and Motivation 

Nowadays, several hospitals or healthcare facilities still use manual data entry or 

tracking methods on each valued asset, particularly for linens. The manual technique 

tends to raise the burden on the hospital's employees, immediately reducing asset 

efficiency and posing a hygiene risk to people. Physical recording or tracking methods 

may tend to disinformation, typographical errors, or even blunders. This error might 

probably lead to the loss of linen in hospitals, and hospitals will be compelled to restock 

and compensate for the losses. As a result, a linen tracking system that utilizes RFID 

technology as the solution for the problem or difficulties produced by the manual 

method is proposed for the new opening of UTAR hospital. This solution can enhance 

asset efficiency while minimizing operational loss. On the other hand, RFID tags enable 

management to trace all the linens via the data uploaded to the cloud. Therefore, the 

loss of linen will be reduced significantly due to the movement of linen visible in the 

RFID linen tracking system. 

 

Taking on this project allows me to have the opportunity to learn more about 

the fascinating deep understanding of RFID technology. This project tends to enhance 

my academic knowledge and learning, especially in the embedded network devices 

related to the Internet of Things (IoT). In this project, I was tasked with helping in 

developing a linen tracking system that uses RFID technology. This project is the 

integration of classroom knowledge and theory with hands-on applications and 

abilities. As a newcomer to the profession of IoT, this project will offer me practical 

experience. It will be a rewarding experience in embedded system development related 

to the IoT, as well as an opportunity to hone embedded skills and gain rich knowledge 

about RFID technology. Other than that, this project would also help in the development 
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of UTAR Hospital. I would be delighted to contribute something to UTAR with the 

expertise I gained at UTAR. During the Covid-19 pandemic season, the burden on 

hospital employees has drastically risen due to a massive number of infected patients 

being allocated to the hospital. Several hospitals without the RFID linen tracking 

system will manually assign the staff to manage and process the incoming clean and 

outgoing dirty linen. This action is hugely inconvenient and places a significant 

workload on the hospital staff. In order to address this issue, I proposed to develop a 

gantry-based linen tracking system using RFID to effectively track and monitor that 

linen while minimizing the burdensome on the hospital staff. 
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1.2  Project Objectives 

1. This project aims to enhance the efficiency of the linen tracking system by at least 

10% over the manual approach of data entry or data tracking with the newly developed 

gantry-based UTAR Hospital Linen Tracking through RFID using Python. 

This first objective offers an improved version of the linen tracking system, which 

makes the entire process more efficient. The manual input or tracking of each valued 

asset, notably for linens in the hospital, is time-consuming and inconvenient for hospital 

staff. This RFID-Based linen tracking system automatically centralized all the precise 

data and uploaded it to the database. Consequently, the linen tracking system resulted 

in higher accuracy and error-free output. RFID solutions offer a more enhanced version 

of inventory management and accounting procedures that make the transition of linen 

smoother and more efficient. Besides that, the newly invented system also provides 

better transparency of the linen tracking system by displaying precise data on the user-

friendly dashboard. 

 

2. This project aims to save at least 20% of the restocking cost that compensates for 

linens' losses with the newly developed gantry-based UTAR Hospital Linen Tracking 

through RFID using Python. 

The second objective boosts the linen tracking system's transparency to eliminate linens 

losses, reduce restocking costs, and compensate for the losses. The RFID-Based linen 

tracking system increases the clarity of the linen laundry process, which means there 

will be proper tracking and monitoring of each incoming and outgoing linen. Each 

RFID tag embedded with linens will store all the processes it goes through, the linen's 

present location, and the date of manufacture. All this data will be transmitted to RFID 

readers when the RFID tags receive RF signals from RFID readers [8]. Hence, the linen 

tracking system will trace all the linen, dramatically reducing linen loss. Consequently, 

the hospital does not need to spend too much on overstock linens or sheets yearly to 

satisfy fulfilment and compensate for losses. 

 

3. This project aims to reduce 20% of the workload of the hospital staff with the newly 

created gantry-based UTAR Hospital Linen Tracking through RFID using Python. 
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The third objective is to minimize the workload of the hospital staff. By installing this 

gantry-based RFID linen tracking system, the hospital staff is relieved from the 

burden of manually recording or tracking the linen data one by one, which is 

troublesome. The collected linen data will be uploaded to the database every 5 

seconds. Therefore, the hospital staff is not required to report to the laundry plant 

suppliers about the daily outsourcing of linen amount from the hospital. The laundry 

plant suppliers can check the daily outsourcing linen amount from the hospital via the 

user-friendly dashboard directly connected to the database. 
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1.3  Project Scope and Direction  

The project's scope is to track and monitor the incoming and outsourcing linen from 

UTAR hospital more efficiently and productively. There are numerous issues included 

in the project that must be taken into consideration. Some of these critical concerns are 

project timeliness, process sequencing, process transparency, laundry production, linen 

distribution, rescheduling of distribution and the ways departments of the hospital and 

laundry services collaborate, end-user difficulties, and confirmation. Multiple topics 

excluded from this project must be considered: instruction or advice on managing the 

linen tracking system, type of linen products, and so on.  

 

In addition, this project will necessitate the use of both hardware and software. 

The MDT Innovations Company has contributed to this project by sponsoring some 

RFID hardware, such as one set of RFID gantry, antennas, and RFID tags(microchips) 

for UTAR students currently taking this project. The company also shows an example 

of the LMS System, the back-end system, and explains the RFID linen tracking system's 

flow to the UTAR students involved in this project. 

 

On the other hand, I have decided to use a python programming language in 

developing the RFID-based linen tracking system using RFID gantry. I used PyCharm, 

a dedicated Python integrated development environment (IDE), PostgreSQL, an open-

source time series database, and Microsoft Power BI dashboard as the software for this 

project. The hardware involved in this project includes a computer that processes the 

database and monitors and tracks the linen status, an RFID gantry that transmits data 

with an RFID tag, antennas that detect the RFID tags, and an RFID tag that stores and 

records data and is embedded in the linen.  

 

In conclusion, this project required a fundamental grasp of RFID technology, 

hardware configuration, and an understanding of the detailed flow of the linen 

tracking system. Python language, implementation of a database by using 

PostgreSQL, and the Microsoft Power BI dashboard for displaying the accurate linen 

data must be acknowledged to accomplish this project. 
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1.4 Impact, significance, and contribution 

This project contributes to UTAR Hospital with an effective linen tracking system. The 

RFID-based linen tracking system is able to enhance the efficiency of the UTAR 

hospital's linen tracking system by replacing the manual data tracking technique. 

Besides that, the RFID-enabled linen tracking system also minimizes the labour of  

UTAR hospital employees by getting rid of the manual data tracking system. Last but 

not least, the linen tracking system that uses RFID technology eliminates linens losses 

in UTAR hospitals and reduces the cost of restocking and compensating for the losses 

by boosting the transparency of the linen tracking system. 

 

 

1.5  Background information 

Since January 2014, University Tunku Abdul Rahman (UTAR) has planned to build a 

non-profit specialized hospital in Kampar to supply healthcare services to populaces 

and the community, particularly Kampar citizens. It is expected that once the UTAR 

hospital is officially open, a vast quantity of linens will be incoming and outgoing from 

UTAR hospital. Linen management is a crucial aspect of hospital management [5]. 

Hospital linen can be referred to as any textile materials used solely in the hospital. 

Besides that, it must be sanitized in the laundry before reuse to guarantee the hygiene 

of the hospital environment. For instance, linens are pillowcases, blankets, bedsheets, 

patient garments, surgical drapes, aprons, surgical caps, cleaning cloths, etc. An 

effective linen tracking system is necessary to track and monitor the enormous numbers 

of UTAR hospital linens. Radio-frequency Identification (RFID) is a feasible 

technology that can identify, track, and interact with objects and people utilizing radio 

frequency from radio waves. In this project, I will develop a gantry-based Hospital 

Linen Tracking through RFID using Python to keep track of the incoming and outgoing 

linen for UTAR Hospital. 

 

Radio-frequency Identification (RFID) is a viable technology that has recently 

become essential to everyone's daily life. It is a sort of monitoring system which use 

radio frequency of radio waves to identify, track and interact with objects and people. 

Nowadays, RFID implementation has become increasingly noticeable in various 
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industries, including the healthcare industry. By employing RFID, we can boost the 

efficiency of the linen tracking system in a hospital. 

 

           Every RFID system consists of 3 vital components such as a scanning antenna, 

a transponder, and a transceiver [8]. The RFID reader, a combination of a scanning 

antenna and a transceiver, is a network-connected device that can be either mobile or 

permanently fixed. It emits signals that activate the RFID tags using radio waves. Once 

activated, the RFID tag transmits a wave back to the antenna, which is converted into 

data. In the hospital's linen tracking system, the RFID reader captures linen data and 

uploads it to the cloud. The way to capture linen data is by scanning RFID tags that 

serve as transponders in the RFID system using RFID readers.  

 

RFID tags consist of tiny microchips that include an integrated circuit (IC), a 

substrate, and an antenna. RFID tags receive the radio waves sent from the RFID reader 

and transmit the feedback signal back to the RFID reader. The RFID tag is used to 

identify items uniquely. Therefore, each RFID tag has a unique identification (ID). This 

implementation allows the mobile tracking of the object with a specific RFID tag. 

Typically, most RFID tags currently contain roughly 256 bits of storage to hold the data 

or information that can be represented by numbers [10]. The information stored on the 

RFID tag chip can be read remotely without physical contact by utilizing the 

Radiofrequency (RF) energy emitted by the RFID reader antenna. The RFID tag is 

attached to every single linen in the hospital for the linen tracking system. 
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1.6 Report Organization 

This report is broken into five chapters, each describing a distinct aspect of the project. 

Chapter 1 covered the problem statements and motivation, project objective, project 

scope, and contribution. Previous works on deep learning and RFID's limitation are 

described in Chapter 2, the literature review. A comparison between RFID and barcodes 

is made. Lastly, the solution for each limitation is proposed. Chapter 3 will cover the 

system requirement, which is the hardware and software needed for this system. After 

that, it will list the implementation issue or challenges and the project's timeline. 

Chapter 4 is the preliminary work section covering the software setting up process, 

preliminary work results, and comments, highlighting the proposed method's 

feasibility. Chapter 5 describes the setting and configuration of the Gantry-based linen 

tracking system using RFID, system operation and extra system functionality. While 

for Chapter 6, it is all about the system performance evaluation and project challenges. 

Chapter 7 will conclude the project's overall status and will be summarized in 

conclusion and provide future work and recommendations. 
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Chapter 2 

Literature Review 
 

2.1  Previous works on Deep Learning  

In this chapter, the literature review will be carried out by referring to current RFID 

linen tracking systems in the industry, described and posted by previous researchers in 

internet articles, newspapers, or journals. RFID-enabled linen tracking systems are 

widely employed in various sectors, especially the hospitality and healthcare industries. 

The RFID-based linen tracking system delivers precise asset information while 

minimizing asset loss [1]. When the linen tracking system tracks and stores all the 

crucial details on the linen, such as its current state and location, the chances of theft or 

loss can be considerably reduced. 

 

ProLinenCare (M) Sdn Bhd is a Malaysian linen and laundry company. It has 

specialized in healthcare linen and laundry services since its inception in 2004. 

ProLinenCare discovered that several non-conformances have been detected and 

flagged by external auditors, primarily from the Linen Department, indicating 

inadequate inventory management, which is managed by employees manually [9]. 

Inventory inconsistencies and linen loss are two of ProLinenCare's most pressing 

business concerns, which have enormous consequences for healthcare linen 

management. ProLinenCare discovered that inventory shrinkage due to poor record-

keeping is the primary source of inventory discrepancies. ProLinenCare detected the 

four potentialities of linen loss. There are deliberate theft, inadvertent theft, improper 

disposal, and abuse or improper use. However, linen loss can be avoided with a better 

inventory tracking and management system. 

 

After ProLinenCare learns more about well-known technologies used in 

inventory management, namely RFID and Barcode, they attempt to enhance their linen 

monitoring and tracking system by utilizing those new technologies. They have made 

a comparison between the RFID and Barcode. In contrast, RFID has more pros than 

conventional technologies. Therefore, RFID seems to be a wiser option for 

ProLinenCare to prevent linen discrepancy and loss. RFID provides complete visibility 
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of inventory management thru the data transmission between the RFID readers, and 

RFID tags are sewn into each linen-typed item. With the adequate transparency of the 

RFID linen tracking system, it is easy to do a continuous check to see whether linens 

are missing or stolen. ProLinenCare uses RFID technology to seamlessly track and 

manage a hospital's incoming and outgoing linen. 
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2.1.2 Strength and Weakness of RFID 

RFID is a sophisticated automated identification system. The strengths were a more 

comprehensive scanning range, enhanced capabilities, speed, and ease. An RFID reader 

can scan a tag if it is within frequency range as well as scan through obstruction in some 

circumstances. There are no line-of-sight restrictions. Other than that, RFID systems 

may scan numerous objects concurrently. For instance, you may review all the arriving 

linens in the linen bag at once, allowing you to inspect the contents without performing 

individual barcode scans on each item. RFID readers can automatically scan tags in 

milliseconds. 

 

 However, RFID also has several significant flaws. The most critical weakness is the 

massive costs of RFID implementation. RFID systems are still typically more costly to 

install and operate than barcode systems. Even though the RFID readers can scan 

through most non-metallic materials, metal and water will interfere with the RFID 

signal. The capability to scan numerous items within a range is advantageous, but it 

also introduces potential concerns that might lead to malfunctions, such as tag and 

reader collisions. RFID also introduces certain security risks. Unauthorized devices 

may be able to access and even modify data on tags without the owner's knowledge [7]. 
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2.1.3 Strength and Weakness of Barcode 

A barcode is a representation of numbers and letters using bars and spaces that 

machines can read [4]. It enables the precise and quick collection of real-time data via 

barcode readers. Barcode, a mature and proven technology, allows for more efficient 

data processing procedures with minimal errors. Barcodes are cheaper, smaller, lighter, 

and easier to use than RFID tags. 

 

 However, barcode technology also has some weaknesses. Barcode scanning 

necessitates using a particular instrument known as a barcode scanner, which produces 

light and gathers reflected light to decode the barcode via optical line of sight (LOS) 

scanning. Barcodes do not provide read/write operations. It is time-consuming since 

each item must be scanned individually. Scratched or crumpled barcodes may create 

scanning issues. 
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2.1.4 Comparison of RFID and Barcode 

RFID is a wireless device that employs electromagnetic frequencies to identify the linen 

items in a hospital uniquely. RFID technology does not necessitate a clear line of sight 

to be read. While for the barcode, the scanner needs to physically see the barcode to 

read the details stored inside the barcode. Expenses for RFID are relatively higher 

compared to barcodes [2].  

 

Besides that, RFID readers can identify thousands of RFID items at once and 

scan distances up to several feet, depending on the RFID readers' strength. But barcode 

tags can only be read manually, one at a time. RFID technology can read, write, modify, 

and update the information stored inside the chips, but barcode technology can only 

read data.  

 

Asides from that, RFID could be wholly automated once up and running. 

Unfortunately, barcode technology requires labourers to scan each tag to proceed to 

read data stored in the barcode. The overall comparison is shown in Table 2.3.1 below. 

Due to all the comparisons, RFID is more convenient for developing the linen tracking 

system for the hospital. 

 

Table 2.4.1 Comparison between RFID and Barcode 

Criteria \ System RFID Barcode 

Cost of implementing the 

system 

High Low 

Time consumption Low High 

Ability towards information Read, Write, 

Modify, Update 

Write 

The level of Manpower needed Low Medium 

Modifiable Yes No 
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2.1.5 Limitations of RFID 

Even though RFID technology is preferable for a hospital's linen tracking system, there 

are various problems or constraints to its implementation, including economic and 

technological concerns. Apollo Hospitals, the leading multispecialty healthcare unit in 

India, indicated that RFID could not be adopted in India's hospitals due to the RFID 

tags being costly and pricey. It might not even withstand India's fluctuating washing 

regimen [6].  

 

While pricing an RFID system, consider costs over the system's lifetime rather 

than the initial cost. To establish the viability of RFID, developers must undertake an 

entire lifecycle costing due to constant technological evolution.  

 

RFID can be less reliable because RFID can only work if adequate RF signal 

strength exists. Metal items will impact the RF field, so do not expect 100% reliability 

while conducting an RFID process near metallic objects [8]. As a result, the emitted RF 

signal is RFID's vulnerability and potentially also one of the limitations of RFID. 
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2.1.6 Proposed solutions 

This project proposes an RFID-based Linen Tracking System to offer adequate 

visibility of accurate real-time information on the hospital's incoming and outgoing 

linen items. It will provide various system reports with a simplified and user-friendly 

interface, such as linens outsourcing, linen ageing, linen loss analysis, facility 

distribution, real-time stock level, etc.  

 

On the contrary, active RFID tags can be substituted by passive RFID tags to 

address economic concerns. This substitution is needed because Passive RFID tags tend 

to be smaller and less costly than active tags because passive tags do not need a power 

source or transmitter [3]. The transmission of the radio signal will happen between the 

antenna of the tag chip and the RFID system. Therefore, the expense of implementing 

the RFID-based linen tracking system will be reduced by substituting the active tags 

with passive tags. 

 

Besides, a more advanced RFID reader is necessary to solve the technological 

concerns of insufficient RF signal strength caused by environmental factors. By using 

a more advanced RFID reader, a more robust RF signal strength is transmitted between 

the RFID reader and RFID tags within the distance range of each suitable environment. 
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Chapter 3 

Proposed System Model 
 

I will explain the system requirements, which are the hardware and software required 

for project development, the method or approach utilized in this project, system design 

and architecture, implementation issues or challenges, and the project's timeline in this 

chapter. 

 

3.1  System Requirement 

3.1.1  Hardware 

The hardware involved in this project is a computer that processes the database, 

monitors and tracks the linen status, and an RFID gantry that transmits data with an 

RFID tag and an RFID tag that stores and records data and is embedded in the linen. 
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Laptop 

 

 

Figure 3.1.1.1 Asus TUF FX505G-EBQ535T. 

 

Table 3.1.1.1 Specifications of laptop. 

Description Specifications 

Model Asus TUF FX505G-EBQ535T 

Processor Intel(R) Core(TM) i7-8750H CPU  

Operating System Windows 10 

Graphic NVIDIA GeForce GTX1050Ti GDDR5 4GB 

Memory 8GB DDR4 RAM 

Storage PCIE NVME 512GB M.2 SSD 
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RFID Gantry 

 

 
Figure 3.1.1.2 RFID Gantry with and without weighing scale. 

 

 

Figure 3.1.1.3 RFID Gantry's components. 
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There are two types of RFID gantry, one is equipped with a weighing scale, and another 

is without a weighing scale. Small and big RFID gantries are used to capture linen data 

and submit it to the cloud and will be set up in the hospital and laundry plant. A small 

RFID gantry is used to weigh the linen bag directly. In contrast, the giant RFID gantry 

with a significant platform weighing scale allows the trolley with the linen bag to weigh 

on it. RFID gantry will automatically calculate the weight of linen sacks by deducting 

the total weight from the trolley weight, which can be obtained from the RFID tag of 

the trolley. The junction box, which is the component of the RFID gantry, will receive 

data from the antenna and upload the data to the cloud. The staff can check the data 

thru the industrial panel, which is quite robust. 
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RFID tag 

 
Figure 3.1.1.4 RFID Tag. 

 

Table 3.1.1.2 Specifications of RFID Tag. 

Description Specifications 

Model LinTagTM 200 

Operating Frequency 860-960 MHz 

Chip Type MONZA M5 

Reading distance 7 meters 

Memory 128bits EPC 

Anti-Collision Yes 

Storage 32GB/64GB Supports up to 128 GB Micro SD card 

Reading Distance Up to 23 ft (7 m) 

 

LinTag is an RFID tag embedded with the linen, and each of them is set up with unique 

identification to allow an RFID scanner to identify each linen. This feature will ensure 

that all the linen data can be monitored and tracked easily. The RFID tag is waterproof, 

highly resistant to harsh liquid and fluctuating temperatures, and performs consistently. 
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3.1.2  Software 

The software involved in this project is PyCharm, a dedicated Python integrated 

development environment (IDE), PostgreSQL, an open-source database, and Microsoft 

Power BI dashboard as the software for this project. 

 

PyCharm Community Version 

 

Figure 3.1.2.1 PyCharm 

Table 3.1.2.1 System requirement of PyCharm Community Version  

Requirement Minimum Recommended 

RAM 4 GB of free RAM 8 GB of total system RAM 

CPU Any modern CPU Multi-core CPU 

Disk space 2.5 GB and another 1 GB 
for caches 

SSD drive with at least 5 
GB of free space 

Monitor resolution 1024×768 1920×1080 

Operating system 64-bit versions of 
Windows 8 or later, 
macOS 10.14 or later, 
Linux 

The latest 64-bit version of 
Windows, macOS, or Linux 

 

PyCharm is a Python-specific Integrated Development Environment (IDE) that 

provides various necessary tools for Python developers. These tools are closely 

integrated to offer a pleasant environment for productive Python, web, and data science 

development. I chose the PyCharm community version as IDE because it offers all the 

essential features a decent IDE should provide, including code completion, code 

inspections, debugging, error highlights and remedies, etc. 
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PostgreSQL 

  

Figure 3.1.2.2 PostgreSQL 

Table 3.1.2.2 System requirement of PostgreSQL 

Requirement Minimum 

Processor 1 GHz 

RAM 2 GB 

HDD 512MB 
 

PostgreSQL is a sturdy open-source object-relational database management system 

with a solid reputation for stability, feature robustness, and performance over 30+ years 

of continuous development. Besides, I picked PostgreSQL because it is equipped with 

the PyCharm Database Navigation, which is user-friendly.  
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Microsoft Power Bi 

  

Figure 3.1.2.3 Microsoft Power BI 

 

Microsoft Power BI is a safe and reliable Microsoft cloud service that offers users 

access to Power BI dashboards, reports, and applications. I chose Microsoft Power BI 

as a dashboard because it is user-friendly, equipped with many features and easy to use. 
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3.2  Design Specifications 

I am using the Agile software development life cycle (SDLC) methodology as my 

project's methodology because this methodology offers flexibility and opportunity for 

frequent changes or updates in the development project. The iteration loop of the agile 

methodology leads me to focus on high-quality development by undergoing multiple 

updates, testing, and reviews during each iteration. There are five phases in SDLC 

methodologies: planning, designing, developing, testing and maintenance. 

 

In the planning phase, I will set up the hardware, like an RFID gantry, antenna, 

and RFID tags. Other than that, I also configure the software I will use in this project, 

such as PyCharm, PostgreSQL, and Microsoft Power BI dashboard. I will briefly design 

the project flow, decide the type of data that should be included, and the ways to pass 

data to the database and publish it to the dashboard in the design phase. While for the 

developing stage, I will start coding and implementing the database and dashboard. I 

will also try to relate or link the hardware to my programming code. In the testing and 

maintenance phase, I will test multiple times on each function created to ensure that the 

system's performance achieves the objective and 100% accurate data. 

 

Planning Phase: 

I will try to connect the hardware, like the RFID gantry, to my laptop and start to set up 

Impinj. I will also set up the software needed, like PyCharm, PostgreSQL, and 

Microsoft Power BI dashboard, and install some of the Python packages required for 

the program. I will review my objective and planning progress again to ensure that my 

project is related to the project's aim. 

 

Designing Phase: 

I will design the flow of the actual linen tracking system and decide on data that should 

be displayed for the users, like the RFID tag id and its label, timestamp, the linen type, 

and origin location. I have chosen PostgreSQL as my project's database and Microsoft 

Power BI dashboard as my project's dashboard. I have found ways to pass data to the 

database and publish it to the dashboard. 

 

 



CHAPTER 3 

Bachelor of Information Technology (Honours) Communications and Networking  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    25 
 

 

Implementation Phase: 

I started to code the Python programming in the PyCharm IDE and tried to receive the 

scanned tag data. I found out that there were many duplications of scanned RFID tag 

information. I must eliminate those duplication data to avoid errors by filtering out the 

duplication tag using Python code. I will try to push the data to the database and display 

the data in the dashboard.  

 

Testing and maintenance phase: 

In the last phase, I underwent multiple testing on the program developed to ensure that 

it works and displays 100% correct data. I must ensure that the project is always related 

to the project's goals. For future work, I will try to develop more functions for the user 

to access the linen tracking system. 
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3.3  System Design/ Overview 

 

Figure 3.3.1 System Overview 

 

Figure System Overview above shows the overall flow of the RFID-based linen 

tracking system. Firstly, each embedded with RFID tag linens is put in a linen bag. 

The RFID gantry scanned incoming and outgoing linen using the antenna, and the 

system removed the duplication scanned tag. The data received will direct to a node 

and access the database or dashboard through the internet. Users from hospitals or 

laundry plants can also check and record data through the Internet. 
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3.3  Project Timeline 

Task Name Week1 Week2 Week3 Week4 Week5 Week6 Week7 Week8 Week9 Week10 Week11 Week12 

Planning and Meeting with 
Supervisor 

                        

Define Problem Statement 
and Objective 

                        

Setup RFID hardware and 
test run 

                        

Start coding and developing 
the monitor system 

                        

Setup database and push 
data to database 

                        

Create a linen tracking 
dashboard 

                        

Finalize report 
  

                        

 

Figure 3.6.1 Project Timeline 
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Chapter 4 

Preliminary Work 
 

In this chapter, I will briefly discuss the task required to be done and prepared to 

complete this final year project. In the preliminary work, I was required to set up the 

software and hardware and implement a function for the project by knowing the 

system's flow. 

 

4.1  Setting up  

4.1.1  Software Setup 

Before starting to develop the gantry-based UTAR Hospital Linen Tracking System 

through RFID using Python, three software programs needed to be installed and 

downloaded on my laptop: 

1. PyCharm Community Version 

2. PostgreSQL  

3. Microsoft Power BI  

 

I was required to create a new project file in the PyCharm Community Version to code 

a program for the system. Other than that, I have created a PostgreSQL database for 

storing linen data. After creating a database, I connected Microsoft Power Bi with the 

PostgreSQL database to implement a dashboard visualizing the linen data. 
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Figure 4.1.1.1 PyCharm Community Version Environment. 

 

Figure 4.1.1.2 PostgreSQL Environment. 
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Figure 4.1.1.3 Microsoft Power BI Environment. 
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4.1.2  Hardware Setup 

RFID hardware involves an RFID reader, antenna, and RFID tags. Below is the image 

of the RFID hardware setup: 

 

 

Figure 4.1.2.1 RFID hardware setup. 
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Figure 4.1.2.2 RFID Reader Port 1 to the antenna. 

 

 

Figure 4.1.2.3 Battery Power Brick. 

 

According to the proper guideline, I connected the RFID reader port 1 with the antenna 

and used an ethernet wire to connect the RFID reader to the laptop. After that, I need to 

ensure that the battery power brick's green light indicator is on to prove a power supply 

to the RFID reader. Other than that, I need to make sure the RFID Reader antenna port 

1's blue light indicator is on to ensure the reader works fine. 
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Figure 4.1.2.4 OUT port is connected to the RFID reader. 

 

 

Figure 4.1.2.5 IN port is connected to the laptop via the USB-ethernet converter. 

 

Besides, I have connected my laptop to the IN port of the battery power brick via the 

USB-ethernet converter due to my laptop's ethernet port malfunction. The OUT port is 

connected to the RFID reader through an ethernet cable. 
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Figure 4.1.2.6 Impinj setup. 

 

After finishing all the hardware setup, I need to ensure a connection between the RFID 

reader and my laptop via the Impinj website by accessing with the hostname, Impinj-

14-2f-d9. After login into the Impinj website, I must ensure that the Available Region 

is set to Hong Kong 920-925 MHz and Available Interface is set to Impinj RESTful 

Interface. 
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Figure 4.1.2.7 RFID tags that are ready to be scanned. 

 

After all the settings in the Impinj website, the RFID tags are ready to scan by running 

the Python code to stream all the responses into the command prompt. 
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4.2 Function Implementation 

4.2.1 Getting Raw Data of RFID Tags 

I used the run() function to scan the RFID tags data. I have extracted the RFID and 

timestamp from the scanning data and stored them in the array lists "rfid_scan" and 

"timestamp" for further utilizing. Below figures are the run() function codes that are 

used to scan RFID tags: 

 

Figure 4.2.1.1 Function used to scan RFID tags (Part 1). 
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Figure 4.2.1.2 Function used to scan RFID tags (Part 2). 

 

Figure 4.2.1.3 Function used to scan RFID tags (Part 3).



CHAPTER 4 

Bachelor of Information Technology (Honours) Communications and Networking  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    38 
 

4.2.2 Filtering Out the Duplicated Data  

I have noticed there are multiple duplications of the RFID tags data. So, I created a 

check duplication function to eliminate the duplicated data and store the processed data 

in an array list called "rfid_rawdata". I also saved all the timestamps for each RFID tag 

data in an array list called "rfid_raw_time". It will update the timestamp for each 

particular RFID tag data when it finds a duplication. By using the function, I was able 

to ensure that all the RFID tags' IDs stored in the newly created array list are unique 

and without any duplication. 

 

Figure 4.2.2.1 Check duplication function.
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4.2.3 Adding Extra Information to RFID Tags Data 

After eliminating all the duplicated data, I have formed a new 2D array list to store the 

RFID tag from the array list called "rfid_rawdata" and timestamp from the array list 

called "rfid_raw_time" with some extra information like label name, antenna port 

number, the linen type, and origin location. I am just making an assumption about the 

linen type and location information using the Python random module. The antenna port 

is always set as one since we only have one antenna port. The module will randomize 

and choose for me the linen type and location for assigning to each RFID tag id. 

 

 

Figure 4.2.3.1 Adding information code. 
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4.2.4 Creating a Database Table and Pushing Data into the Database 

After combining all those information into a 2D array list, I created a table named 

"admintable" in the database, "linenmonitordb", with the Python function "create_db" 

to store processed data. I pushed all the processed data in the 2D array list into my 

PostgreSQL database table using the function "pass_admin_db". This function will 

upload the information of label name, tag ID, timestamp, origin location, linen types, 

and antenna port. 

 

Figure 4.2.4.1 Python Coding for creating PostgreSQL database table. 
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Figure 4.2.4.2 Python Coding for passing data to PostgreSQL database. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



CHAPTER 4 

Bachelor of Information Technology (Honours) Communications and Networking  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    42 
 

4.3 Preliminary Work Results 

After completing the function implementation, all the data is uploaded to the database 

and dashboard. Below is the picture showing the database output storing all this 

information like label name, tag ID, timestamp, origin location, linen types, and antenna 

port. The dashboard will visualize all the information about each linen embedded with 

the tag, as shown in Figure 4.3.2. 

 

 

Figure 4.3.1 PostgreSQL database result. 

 

 

Figure 4.3.2 Microsoft Power Bi Dashboard.
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Chapter 5 

System Implementation 
 

In this section, I will describe and define how the proposed system is built and operated. 

Besides, I will also describe the process of deployment, system installation and actual 

development. The difficulties encountered during implementation will also be 

explained in detail. 

 

5.1 Setting and Configuration 

The figure below shows an overview of the hardware: RFID setup and configuration 

with wiring. RFID tags will be attached to bed sheets, towels, pillows and other linens. 

Once all the setup has been completed and the RFID tags have been placed accordingly, 

the antenna will scan the incoming linens and transmit the data to the RFID reader. The 

reader will read the scanned tag ID and the tag information will be displayed on the PC 

or laptop. When the IN port is successfully connected to the laptop's Ethernet port, the 

laptop will show that the Ethernet has been connected, or the Impinj website will be 

successfully loaded. Besides, Yellow light will be shown from the reader and the battery 

IN port. For the whole procedure, connection with the Antenna Port 1 had been tested 

in my circumstance. 



CHAPTER 5 

Bachelor of Information Technology (Honours) Communications and Networking  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    44 
 

 

Figure 5.1.1 RFID Setup and Configuration.
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5.2 System Operation 

In this chapter, I will explain and describe the context of RFID linen tracking for 

hospital operations, including linen insourcing and outsourcing process, linen tracking, 

inventory management and data analysis with the utilization of RFID technology. 

Scanning RFID tags for check-in and checkout process with Antenna, aggregating and 

updating data like linen type, location, and status with real-time information to optimize 

inventory count are among the core system operations. 

 

The system can be operated and performed in real-time to monitor and trace 

linens after completion of assembling the hardware side, as illustrated in Figure 5.1.1, 

and the software side. In the hospital, an RFID gantry will be placed at the back entrance 

to allow the antenna to scan the incoming and outgoing linens embedded with the RFID 

tags. After the RFID tag scanning and uploading process, the software will start 

processing the obtained data about the RFID tags and their respective linens and the 

timestamps. All processed data will be stored in the database and uploaded to a 

dashboard. The hospital staff will be able to visualize the data on the interactive 

dashboard and track the linen using a PC. Hospital staff is required to click on the 

shortcut to run the Python program for scanning the incoming or outsourcing linens. 

The scanning time is set to 5 seconds. After 5 seconds, the program will stop scanning, 

start data processing, and update the real-time data on the database. The dashboard will 

direct query the data stored in the database for further visualization. Four dashboards 

will be displayed to the hospital staff: Linen Assignation Dashboard for Traditional 

Chinese Medicine (TCM) and Western Medicine (WM), Linen Log Dashboard, and 

Linen Status Dashboard. 
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5.2.1 Linen Assignation Dashboard 

Figures below shows the Linen Assignation Dashboard for Traditional Chinese 

Medicine (TCM) and Western Medicine (WM). Both dashboards record and show the 

linen assignment for each floor and each ward of two different hospitals. Total number 

of linens for two hospitals are shown at the top of each dashboard. Bar charts are 

designed to give a clearer and better view for the hospital staff, showing them the 

number of different types of linens at each ward.  

 

Figure 5.2.1.1 Linen Assignation Dashboard (TCM). 

 

Figure 5.2.1.2 Linen Assignation Dashboard (WM).
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5.2.2 Linen Log Dashboard 

The figure below shows the Linen Log Dashboard for UTAR Hospital. I will separate 

the dashboard into two parts for the explanation.  

 

For the left side, the chart designed gives an overview of incoming and outgoing 

linens in UTAR hospital in percentage. Beneath the chart, total number of linens in 

UTAR hospital, number of linens available in the hospital at the present time and the 

number of outsourcing linens for laundry will be recorded and displayed (from left to 

right).  

 

For the right part, hospital staff is able to select the hospital type and date to trace 

the specific historical records. Total number of linens that has been scanned for check-

in procedure is shown and then, followed by, the total number of linens that has been 

scanned for checkout process is displayed. A chart shows the percentage and number 

of different linen types available in the selected hospital for the selected date and time. 

The table below shows all the linen log record that is stored in the log database.  

 

Figure 5.2.2.1 Linen Log Dashboard. 
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5.2.3 Linen Status Dashboard 

The figure below shows the Linen Status Dashboard for UTAR hospital. For the 

dashboard, hospital staff is required to choose the hospital type, linen type, linen status, 

linen type or floor and ward that he or she would like to track. Once selection is done, 

the table will accurately record and show the tag information, tag ID, linen status, 

timestamp for the selected hospital type, linen type or floor and ward. Hospital staff is 

able to monitor inventory counts and variances such as matched, missing, misplaced, 

or excess items can be seen on the spot. This provides an effortless identification, 

location and tracking of linens. 

 

Figure 5.2.3.1 Linen Status Dashboard.
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5.3 Expanding System Functionality 
 
I will explain the new function or updates I implemented in this project to improve the 

system's functionality and practicality to fulfil the hospital's requirements. Several 

functions or updates were carried out on the system, including the threshold for the 

scanning period, updated real-life info and useful attributes, menu-driven interface, and 

linen log database. 

 

5.3.1 The Threshold for the Scanning Period 

Without a time limit for the scanning process, the user needs to eliminate the whole 

program to stop scanning. I have set 5 seconds as the threshold for the scanning period 

in the system. With the threshold, hospital staff just need to run the program to scan the 

RFID linen tags. Once 5 seconds countdown ends, it will automatically stop scanning 

and proceed with data processing.  

 

 

Figure 5.3.1.1 Threshold for Scanning Period. 
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5.3.2 Update Real-life Info and Useful Attributes 

Based on the previous Python function in Chapter 4, Function Implementation, the data 

has information about the RFID tag ID, label name, antenna port number, timestamp, 

the linen type, and origin location. Mostly all the information is just an assumption or 

randomized value. To make the system more practical and fitted into the hospital, I 

have created an algorithm that automatically assigned each linen to its hospital type, 

floor, and ward. In my case, there are only two hospitals, TCM and WM, two floors on 

each hospital and four wards on each floor. I also included the status of the linen as 

crucial information or attribute. This attribute allows me to track all the incoming and 

outsourcing linen from the hospital. Besides, I have separated timestamps into dates 

and times to have better accessibility on the program, such as tracking the incoming 

linen by a particular day or time.  

 



CHAPTER 5 

Bachelor of Information Technology (Honours) Communications and Networking  
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    51 
 

 
Figure 5.3.2.1 Coding algorithm for attributes. 
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5.3.3 Menu-driven Interface 

I have created a menu-driven interface for the program. It provides a user-friendly 

interface for hospital staff. Hospital staff can choose whether the linen is outsourcing 

or incoming, terminate the program, or whether they want to finalize and update the 

scanned linen data in the database. This feature offers the hospital staff a second chance 

to check or decide to update the scanned linen data to the admin database. 

 

 

Figure 5.3.3.1 Menu-driven Interface Function (Part 1). 
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Figure 5.3.3.2 Menu-driven Interface Function (Part 2). 
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5.3.4 Linen Log Database Table 

I have created a database table named "tracktable" to store all the linen log records. 

Once the scanned linen is triggered to update the status in the admin database table, it 

will automatically pass and store all the updated linen log records in the linen log 

database table. This "tracktable" is utilized to visualize all the log records for the 

hospital staff in the dashboard. 

 

 

Figure 5.3.4.1 Create a Linen Log Database Table Function. 
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Figure 5.3.4.2 Pass Data into the Linen Log Database Table Function. 
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5.4 Implementation Issues and Challenges 

In Project 1, The first implementation issue is faulty hardware. The RFID reader is not 

stable with the signal and network, causing the data can't be passed thru the reader to 

the laptop. The IP address and setup configuration of the RFID reader has gone. 

However, it is solved by the lab assistant, Dr Goh, and the MDT Innovation Sdn 

Bhd's IT support during week 10. The second implementation issue is my faulty 

laptop's ethernet port, which I discovered in week 11. My ethernet port went wrong 

since it was not used for a long time. I have decided to buy a USB-ethernet converter 

to replace the laptop's ethernet port. To avoid delaying progress, I have used 

assumption for the information of RFID Tag by random generator python function 

and stored it into the array. 

 

 In Project 2, I did not have any technical hardware issues, but I faced some 

challenges while implementing the code or program. Due to the assumption case in my 

project 1, I was required to modify my Python program to make all the functions 

connected and work practically. I used up a whole month to understand all the 

algorithms between the scanner, coding, database, and dashboard. Furthermore, 

primary key violation when there is absolutely no data in the database table is also one 

of the most challenging issues I faced. I tried creating a table without a primary key, 

but it resulted in duplicated data. I have googled and found someone is having the same 

issue as me. It certainly appears that the data files may be somehow being cached by 

the PostgreSQL database. To solve this issue, I deleted the database table, which 

violated the primary key and tried to extract data from another database table that 

functions well. 
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Chapter 6 

System Evaluation And Discussion 
 

In this chapter, I will briefly discuss my system evaluation. In order to determine its 

effectiveness, efficiency and overall quality of the system, I have analyzed and 

assessed the performance of my system. System evaluation is critical for ensuring the 

RFID linen tracking system functions effectively and efficiently and can be used in 

UTAR hospital. 
 

6.1 System Testing and Performance Metrics 

I have conducted a few system performance tests to measure the performance of the 

RFID Linen Tracking system. I have utilized the performance metrics, including 

response time, latency, and data accuracy, to perform multiple performance testing on 

the RFID linen tracking system. This system performance testing will ensure that the 

RFID linen tracking system meets the required performance standards set by the UTAR 

hospital and can handle the expected workload. 

 

6.1.1 Linen Data Accuracy (Accuracy Testing): 

I have performed the linen data accuracy testing by comparing the number of tags in 

real life, program, and database to ensure that the system can accurately identify and 

track linen items and that the data captured by the system is correct and reliable. For 

instance, I compare the number of tags placed near the antenna, the number of tags 

scanned, and the number of linen logs recorded in the database. I put an exact amount 

of RFID tags on the antenna, then ran the program to determine how many RFID tags 

were being scanned and how many linen logs were recorded in the database. To ensure 

the system functions well, I tested 20 times for different data and recorded the output 

of the system performance. 
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No. Number of tags placed near 

the antenna 

Number of 

scanned tags 

Number of logs 

recorded in database 

(tracktable) 

1 21 23 23 

2 40 40 40 

3 13 15 15 

4 29 29 29 

5 31 32 32 

6 27 27 27 

7 28 28 28 

8 17 17 17 

9 26 26 26 

10 18 18 18 

11 21 24 24 

12 19 19 19 

13 41 41 41 

14 34 34 34 

15 10 13 13 

16 25 25 25 

17 5 7 7 

18 28 28 28 

19 19 19 19 

20 15 15 15 

Table 6.1.1.1 Linen Data Accuracy Table 
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6.1.2 Duration required by database & dashboard to fetch linens data (Response 

Time Testing) 

I have performed response time testing on the database and dashboard by measuring 

the count of force refresh needed to fetch the linen data, store them in the database and 

upload them into the dashboard. For example, I will let the program run to scan RFID 

tags for 5 seconds. Once the threshold is reached, I will click on the force refresh button 

in the database and dashboard until the data is uploaded. To ensure the system functions 

well, I tested different data and recorded the outcome of the system performance over 

20 times. 
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No. Number of tags Force refresh count 

on each platform 

Database Data Dashboard data 

1 21 1 Updated Updated 

2 40 2 Updated Updated 

3 13 1 Updated Updated 

4 29 1 Updated Updated 

5 31 2 Updated Updated 

6 27 1 Updated Updated 

7 28 1 Updated Updated 

8 17 3 Updated Updated 

9 26 1 Updated Updated 

10 18 1 Updated Updated 

11 21 1 Updated Updated 

12 19 1 Updated Updated 

13 41 2 Updated Updated 

14 34 1 Updated Updated 

15 10 1 Updated Updated 

16 25 1 Updated Updated 

17 5 1 Updated Updated 

18 28 2 Updated Updated 

19 19 1 Updated Updated 

20 15 1 Updated Updated 

Table 6.1.2.1 Refresh Count by Database and Dashboard  
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6.2 Performance Testing Result 

The performance testing objective was to determine the system's effectiveness, 

efficiency and overall quality. The testing was conducted using my laptop with an Intel 

Core i7, 8GB RAM, a PostgreSQL database and a Microsoft Power Bi Dashboard. 

There are 55 RFID tags ready to be scanned by the antenna, read the RFID reader and 

display the linen data on my laptop. I have conducted two performance tests: linen data 

accuracy testing and response time testing with the duration required by the database 

and dashboard to fetch linens data. Each of the tests will be conducted 20 times. 

 

Throughout the multiple system performance tests for the linen data accuracy, 

I could state that the data linen accuracy is quite high. Although there are some 

differences in data for the number of tags placed near the antenna and the number of 

scanned tags in a few tests, I think it shouldn't be a problem for the system. This is 

because I was unable to predict or measure the exact range of the antenna that can detect 

RFID tags. So, the antenna may detect some of the RFID tags placed further away from 

it.  

 

While for the response time testing on the database and dashboard, the system 

provided quick and efficient data for inventory tracking management, with an average 

one force refresh attempt for data retrieval of the database and data updates in the 

dashboard. Due to the poor network bandwidth, the system may need more than 1 force 

refresh to retrieve the linen data into the database and dashboard. But it was not a big 

issue that would affect the performance of the system. 

 

All in all, no significant performance issues or bottlenecks were identified 

during the performance testing. In general, the results of the performance tests 

unquestionably showed that the system has met the expected levels of services, as well 

as delivering the hospital employees a positive user experience.
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6.3 Project Challenges 

RFID Linen Tracking System is a technology-based and user-friendly system. It is 

mainly functioned to monitor and track linen inventory movement in UTAR hospital. 

Nevertheless, there are an array of difficulties and obstacles that will be faced 

throughout the route of completion and implementation of the linen tracking system. It 

is important to foresee potential project issues that would face along and learn to deal 

with them when they arise to build resilience capacity. In this section, I will describe 

the project challenges and, most importantly, the solutions for conquering them.  

 

The first struggle is high initial investment cost. Implementing an RFID linen 

tracking system can be expensive because it necessitates the installation of hardware 

like as RFID tags, readers, and related software for a large hospital. Worst still, a higher 

cost is required to cover as, in this project, there are two hospitals which are TCM and 

WM. Hence, it is important to perform a cost-benefit analysis to estimate and enumerate 

the expected return on investment (ROI) during the installation of the RFID linen 

tracking system. The analysis should take into account of the potential benefits such as 

greater productivity, efficient inventory counts, lower losses and reducing yearly linen 

purchase and labor saving.  

 

The second bump throughout the route is privacy and transparency concerns. 

RFID technology utilizes radio frequency for communication is at risk of interception 

by unauthorized parties. This can pose questions about the privacy and security of the 

transmitted data. Thus, an adequate security and standard security measure should be 

practiced avoiding unauthorized access and safeguard the data.  

 

The third problem that will be encountered is staff training. A pre-training is 

required to implement of an RFID linen tracking system. Employees should be trained 

and equipped with the essential skills for the utilization of the hardware components, 

interpretation of data and rectification of common problems that may encounter in 

future.  
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In short, implementing an RFID linen tracking system and digitalizing linen 

management in hospitality could be challenging; however, on the other side of the coin, 

this system yields significant benefits, including reduction of costs, optimization of 

inventory flow and quick identification of variances. To overcome these obstacles and 

ensure the effective use of the system, it is crucial to meticulously plan the 

implementation process through organizing pre-training for hospital staffs and ensuring 

that the system is equipped with measures should be equipped with proven and standard 

security measures.  
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Chapter 7 

Conclusion and Recommendation 

7.1 Conclusion 

In a nutshell, this report was about the final year project that developed a gantry-based 

UTAR Hospital Linen Tracking through RFID using Python that enhanced the 

efficiency of the existing linen tracking system. RFID solutions offer a more enhanced 

version of inventory management and accounting procedures that make the transition 

of linen smoother and more efficient by replacing manual input or tracking each valued 

asset.  

 

In addition, a gantry-based linen tracking system using RFID technology tends 

to boost the linen tracking system's transparency to eliminate linens' losses, reduce 

restocking costs, and compensate for the losses. RFID solutions enable linen tracking 

systems to trace all the linen, dramatically reducing linen loss. Besides that, the gantry-

based UTAR Hospital linen tracking system through RFID using Python also aims to 

minimize the workload of the hospital staff. RFID solutions allow hospital staff to 

relieve the burden of manually recording and uploading the linen data. The laundry 

plant suppliers can check the daily outsourcing linen amount from the hospital via the 

user-friendly dashboard directly connected to the database.  

 

Throughout this final year project, I gained interesting deep knowledge about 

RFID technology and embedded skills. I have integrated my embedded expertise and 

research on RFID technology to develop this final-year project. I was rewarded with an 

opportunity to gain experience in embedded system development related to IoT by 

setting up the hardware and software.  

 

In order to achieve all the objectives, I will undergo progress checking every 

week to ensure that I'm on track and that my product is related to the objective. 

Therefore, I'm able to submit this project's report on time during week 12 and present 

the product on week 12. I hope my final year project will assist in the development of 

UTAR Hospital. 
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7.2 Recommendation 

Based on the findings of this entire project, there are a variety of recommendations for 

future work to enhance the system's efficiency and effectiveness. First of all, the RFID 

linen tracking system can be integrated with other systems, like laundry management 

systems and inventory management systems, to provide a more comprehensive tracking 

and management solution for linens. By integrating with other systems, the RFID 

system is able to share data and work together to deliver a seamless user experience. 

For instance, integration with a laundry management system can allow the RFID 

system to track and monitor the entire lifecycle of linen, from its initial dispatch to the 

laundry facility to its return to the hospital. This integration may boost the visibility and 

transparency of the linen management process and facilitate more accurate and efficient 

inventory management.  

 

In addition, a mobile application can be developed to provide staff with access 

to the RFID linen tracking system and real-time linen status updates. This mobile 

application can improve linen management's efficiency, mobility, and accuracy by 

enabling staff to update linen status from anywhere in the hospital swiftly and 

effortlessly. The mobile application is capable of providing employees with real-time 

alerts and notifications when linens need to be replenished, or there are linen 

availability issues. Besides, a mobile application can be modified to provide distinct 

views and access levels for various user groups, such as nurses, domestic staff, and 

laundry staff.  

 

Aside from that, staff can be provided with adequate user training and support 

to ensure that the RFID linen tracing system is used correctly and effectively. This staff 

training and support can include onsite training sessions, user guides, and online 

support materials. Training can involve scanning RFID identifiers, updating linen 

status, and resolving common problems. Employees can confidently utilise the system 

and maximise its benefits by providing adequate training and support. Training and 

support can be provided continuously to ensure employees are aware of system updates 

and new features. 
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By implementing these recommendations, the RFID linen tracking system can 

be enhanced to provide more accurate, efficient, and effective linen management. The 

integration with other systems can provide greater visibility into the linen management 

process, the mobile application can improve efficiency, mobility, and accuracy, and 

user training and support can assure staff confidence in using the system. 
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