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ABSTRAK 

Kepintaran sistem inventori gudang merupakan salah satu penyelesaian untuk 

menigkatkan kecekapan penjejakan inventori kerana kebanyakan kesilapan manusia dalam 

menjejak inventori secara manual menybabkan kesilapan salah ambil data dan kerugian 

syarikat. Oleh it, kajian ini berkaitan dengan sistem loT dalam inventori gudang 

menggunakan MQTT protokol dicadangkan sebagai sesuatu penyelesaian untuk 

mengantikan kerja menjejak inventori secara manual. Message Queuing Telemetry 

Transport (MQTT) protokol mempunyai sifat automatik dalam menghantar data terkini yang 

dapat dijejak melalui telephon bimbit. Keupayaan Seni bina MQTT protokol dikaji 

menggunakan aplikasi berlainan dalam mempapar mesej dari MATLAB ke Raspberry Pi 

dan MATLAB ke ThingSpeak. Kedua-dua seni bina MQTT mempunyai keupayaan kerana 

data mempapar adalah sama dengan data diterima. Selain itu, ThingSpeak juga boleh 

menghantar a.maran kepada pengguna semasa terdapat kekurangan kuantiti inventori yang 

tetap. Amaran ini dapat mengelakkan kekurangan inventori dalam kilang. Kajian ini juga 

akan melaksanakan kecekapan analisi dan kos analisi dengan mengguna MQTT protokol. 



ABSTRACT 

Smart warehouse inventory management has become a solution to maximize the 

efficiency of keeping track of inventory as there is a lot of human error which is prone to the 

inefficiency of manual records and sharing of paper records which can lead to loss of a 

company. Hence, the IoT-based warehouse inventory will be presented using MQTT 

protocol to replace manual inventory tracking. The Message Queuing Telemetry Transport 

(MQTT) protocol offers automated features which can publish real-time data and can be 

tracked by using a mobile device. The MQTT Protocol architecture is study the capability in 

using different applications such as publishing data from MATLAB to Raspberry Pi and 

MATLAB to ThingSpeak. Both MQTT architecture are capable as the data publish is the 

same as the data received. Besides, the engineer will be notified of the low inventory of the 

stock through the E-mail from ThingSpeak will keep update to ensure the stock is top up. 

On the other hand, this paper will also present the efficiency analysis and cost analysis of 

implementing MQTT protocol. KN KAL MALAYSIA t:.LAt\A 
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CHAPTERl 

INTRODUCTION 

Chapter 1 will establish the research background on the Radio Frequency 

Identification (RFID) and Message Queuing Telemetry Transport (MQTT) in this coming 

trend and identify the problems exist in the Warehouse Inventory Management. Then 

determine the objective, scope and structural of the project. 

~p.l.A /'4 

" 11~ ~ ( 

l'~ 

1.1 Research Background :1> 

In this age of globalism, the transfer of goods has expanded much more than ever 

before. As such, inventory management has become a crucial part of the industry. For 

example, small retailer or e-commerce shop rely heavily on inventory management for 

planning and decision making. The transparency in the warehouse inventory between the 

buyers or customers have to be maintained. (Laxmi & Mishra, 201 8) Darya Plinere et al 

(2015) stated that production scheduling can be more effective through inventory 

management which helps in forecasting and purchasing of stock. Hence, efficient asset 

utilization is achieved and issues such as over stocking or out-of-stock can be avoided. A 

well-known inventory system is the Just-In-Time (JIT) inventory system by Toyota Motor 

Corporation which utilizes data of inventory to react quickly and efficiently on the trend of 

demand. Besides, Syed Mohamad et al. (2016) also mentioned that the inventory 

management is directly influence the company's performance so it plays an important role 

in financial performance of company. Hence, company must keep track on the amount of the 

inventory to maintain a proper inventory level to maximize profitability. 
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In conjunction to the mass availability of electronics such as sensors, Internet of 

Things (IoT) has become an emergent technology that would revolutionize inventory 

management in the industry. Radio Frequency Identification (RFID) technology offers 

effective inventory tracking by exposing the physical placement of inventory to digital 

systems (Aishwarya Raj Laxrni, 2018). For example, real time visualization of work-in

progress (WIP) or finished products can be achieved by attaching it with RFID tags which 

identifies its location. 

Therefore, an inventory system is proposed in this research which utilizes Message 

Queuing Telemetry Transport (MQTT) protocol to facilitate the communication between PC 

and mobile devices through the cloud. The publishing devices will publish data through 

broker to subscribing devices. The overall architecture involves inventory data gathered from 

RFID sensors which is published to the cloud through a Wi-Fi gateway using MQTT 

protocol, and subsequently subscribed by PC or mobile phone for monitoring purposes. 

Cloud database is utilized as a scalable pay-per-use data storage solution. 

The outbreak of Corona Virus Disease 2019 (COVID-19) has devastated economic 

sector especially supply chain. (Sube Singh et al, 2020). Thus, highlighting the importance 

of communication between companies and suppliers to coordinate the transfer of goods, 

which can be made more effective through a cloud-based inventory management system. 

Decisions on logistics can be made more efficiently by accessing data on the availability and 

demands of supplies and products with the tap of a mobile device through the cloud. 

1.2 Problem Statement 

The task of inventory management is to define the quantity of current inventories that 

will fulfill the demand (Darya Plinere et al, 2015). However, the impact of supply issues 

such as overstock or out-of-stock will be exacerbated by a small inventory. One of the 

solutions to alleviate the risks in a supply chain is by improving the inventory tracking 

system. Current widely used paper-based manual inventory counting system is inefficient 

and prone to human error, which sometimes results in improper inventory control and 

missing items. Besides, the paper records are shared between departments which may lead 

to further delays and errors. 
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Therefore, it is obvious that there is a need to revolutionize warehouse inventory 

tracking system by computerization of data and automation of inventory counting operations 

(Thomas Muyumba, 2017). Currently, web-based inventory tracking system using barcode 

is available on the market. Although it is simpler and cheaper to use it, but it is less durable 

and less secure compared to RFID-based system. 

In addition, the mass availability of mobile phones presents an opportunity to expand 

the accessibility of inventory tracking system. Adopting mobile devices in asset monitoring 

eliminates the need for human operators to physically be present on site. This is important 

as human travel time significantly contributes to the loss of efficiency in a production line. 

Furthermore, manual inventory counting brings about the risk of human error. This 

is especially apparent during the COVID-19 outbreak, where labour shortage lead to 

overworked workers which are prone to mistakes (Singh et al., 2021 ). Reduction of labour 

requirements in inventory tracking will improve efficiency as workers can then be tasked 

with more impactful duties. ~ 

1.3 Objectives 
n ___ _ 

The objectives of the project are as below: YSIA MELAKA 

(a) To investigate current IoT-based Warehouse Inventory Management System 

in using a suitable technology to track the inventory quantities. 

(b) To develop IoT-based Warehouse Inventory Management System with 

MQTT protocols that can track inventory quantities by various application 

and mobile devices. 

(c) To evaluate the efficiency and performance of the MQTT protocol 

architectural and notification system of ThingSpeak when the inventory is 

low. 
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1.4 Scopes of the Research 

The project scopes ofresearch are shown as below: 

(a) Research will be conducted on the loT-based Warehouse Inventory 

Management with compared between 3 types of inventory system and how 

the IoT integrated to increase the efficiency of the Warehouse Inventory 

System. 

(b) The study on the IoT-based Warehouse Inventory Management system with 

MQTT protocol in the aspects of architectural and component. Comparison 

is made between different type of sensors, network connection and IoT 

protocols. 

( c) Appropriate method to develop MQTT protocol is studied and the comparison 

is made between different type of Cloud service provider. 

( d) Extend the existing warehouse management system by enhancing the system 

into Cloud Based service that can accessed by different users in a software-

based. .. .. -.. 
vc SITI TEKNIKAL MALAYS A MELAKA 

1.5 Rational of Research 

The rational of project research are shown as below: 

(a) There is different type of inventory system that need to be studied to define 

the different on the pro and cons of each system and the integration of the IoT 

to help in giving a bigger picture on the history. 

(b) Different type of IoT components have different system requirement. 

characteristic and working principle of each components have to be weighed 
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when deciding a suitable component in implementing an loT system that can 

c01mect to the mobile phone with suitable Cloud Service provider. 

(c) To construct a reliability alert system ofThingSpeak to notify the user when 

low inventory occurred. 

1.6 Organization of the Study 

An IoT based RFID inventory tracking system using MQIT is proposed in this thesis. 

The findings in this report are divided into 5 Chapters. Chapter 1 is Introduction which 

establishes the background study of the tittle and giving an overall idea about the project 

objective, scope of research, and rational of research. Next, Literature Review is presented 

in Chapter 2 which comprises of previous studies to highlight the work done on automated 

inventory control system and its components. Research methodology is presented in Chapter 

3 which includes the Software and hardware to be used and the detailed architecture of the 

proposed IoT system. Preliminary Results in Chapter 4 is analyzed to ensure the project 

developed is capable and efficient. Lastly, conclusion and recommendation on this research 

are summarized in Chapter 5. 

.. .. \4-;._.·~ ~- r;,J u .. .. 1.,.;1.. v .. .. 
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1.7 Summary 

In short, background on current inventory tracking and control system is 

presented in this chapter. The problem statement is also highlighted which revolves 

around the reliance of current systems on manual human labour. Then, the objectives 

of this research which emphasizes on automation of inventory tracking system are 

proposed and justified with the respective rationales. In addition, the scope of this 

research is staged to set limitations and expectations on the proposed project. 
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CHAPTER2 

LITERATURE REVIEW 

This chapter is a compilation of work done by other researchers on topics related to 

the proposed project. Infonnation that are relevant to inventory tracking and management, 

along with Internet of Things (loT) using Message Queuing Telemetry Transport (MQTT) 

protocol is presented and discussed. 

~ 

2.0 Warehouse Inventory System 

Warehouse Management System (WMS) is Software that is designed for optimizing 

inventory flow between warehouses and distribution centers.(Rana, 2020) 

.. .. .. .. ~·· v ~ .. ,,, .. 

Figure 2.1 Warehouse Management System (Vatumalae et al., 2020) 

The main goal of WMS is to manipulate the movement of products within the 

facility to minimize the loss of time. By integrating semi-automated and automated 
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