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Abstract 

In general, warehouses are used to store goods or products. In the Warehouses, It is quite tough for a user to discover 
any goods. Traditional warehouse management models, with their heavy workloads and low efficiency, cannot keep up 
with the growth of businesses and the ongoing demands of product diversification., because user have to do a detailed 
search manually in the form of ledger, journal or whatever maintain for his own easiness for all the available stockrooms 
this requires a lot of effort. To avoid this problem, a warehouse inventory management system based on the Internet of 
Things might be very useful because it keeps specific product information and tells us where the product is located in 
the warehouse. The RFID-based application's Arduino serves as a central server, monitoring all data. The overall system 
generates an archetype that corresponds to the information and material flows. The web page is design to give users a 
simple and easy way to track their purchases. When compared to conventional warehouse management system, the 
design solution is very low cost and functions dynamically. 
The certain design of the system is very vastly divided for the initial stage we had created a test bed of the system 
employed RFID Reader - MRFC-522, connected with the IOT based Microcontroller (ESP8266 Wifi) that is using to 
connected with our cloud using our internal WIFI router and putting the current information into the database using UID 
for we obtain from the RFID chips, which later been used to mine data and manipulate it from the database. 
Further we UID based identifiers to process the BOM, related to our give SKU which were used in material planning, 
and correlate that with database information which later can be synced with our ERP system of our choice. 
 
Keywords: Internet of Things, Radio frequency Identification, Bill of Material, Stock keeping Units, Arduino, Unique 
Identifier, Enterprise Resource Planning.  

1.  Introduction 

Internet of things is a big achieving concept in a cloud manufacturing for the purpose of industry 4.0. It is a systematic 
study that provides a unique identifier (UID’s) with the help of mechanical and instrumentation equipement and devices 
respectively. It is very difficult to manage and remind the ledger records instantly. In order to optimize the realistic 
approach of material management from stock order to dispatch the finished goods in the supply chain management 
system. The aim of this research is to optimize the traditional approach of record keeping of material management 
through journal/ ledger to RFID, & IOT based material management in the ERP system.  
To increase efficiency and cope with the need for changing consumer needs, product design and product packaging and 
distribution accordingly. The new concept was introduced by the Germany in 2011, the industry 4.0. The future objective 
of distribution and transportation of goods and their handling and used across the world accordingly can be accomplished 
by the cyber-physical system so as to improve and sustainable logistical and supply chain activities (Montreuil 2011) 
In addition to manufacturing, upstream and downstream logistics play a key role in customer order fulfillment. The need 
for real-time information and data quality has dramatically changed the work of the warehouse because of the variety 
and complexity of customer demands As a result, the issue emerges that traditional manual service adds to poor 
warehouse operating efficiency and is no longer responsive to customer needs. According to research, the order picking 
procedure accounts for 50-55 percent of overall warehouse operating costs. (Frazelle and Frazelle 2002; de Koster, Le-
Duc, and Roodbergen 2007). 

1) Smart Product and Smart Services 

Smart Services are a blend of physical and virtual services that bring value to the customer's experience. Remote 
monitoring is one example: items are built with sensors or RFID-chips that allow them to be tracked. The product/object 
may be tracked down to the specific point in the supply chain where it is now situated. This is frequently utilized in the 
logistics business, and it improves competitiveness and organizational capabilities. 
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2) Industry 4.0 vs. IoT 

Both of these phrases are often used, but do they have the same meaning? In certain ways, yes. The Industrial Internet 
of Things, or IIoT, is a broad term that refers to a new and rapidly evolving manufacturing environment in which 
machines and processes are digitally connected via sensors and monitored by computer software, collecting massive 
amounts of data in order to optimize work over time and avoid system failures. 
 

3) .Industry 4.0 and its possible advantages. 

The ideas of Industry 4.0 are designed to allow firms to have more flexible manufacturing processes and to analyse large 
amounts of data in real time, hence improving strategic and operational decision-making. (Kagermann et al., 2013; 
Porter and Heppelmann, 2014; Schwab, 2017). The ideas of Industry 4.0 are designed to allow firms to have more 
flexible manufacturing processes and to analyze massive amounts of data in real time, hence improving strategic and 
operational decision-making. (Kagermann et al., 2013) and due to the cheapening of sensors, increasing their installation 
in physical objects (Brettel et al., 2014; Porter and Heppelmann, 2014; Bangemann et al., 2016). The integration process 
entails collaboration between businesses, as well as the flow of resources and real-time data. (Brettel et al., 2014). End-
to-end technology is the integration of engineering across a product's value chain, from production through after-sales. 
(Kagermann et al., 2013; Brettel et al., 2014; Gilchrist, 2016).[1] 
 
2. Literature Review 

The overall design of the logistics management system. The system includes seven levels, each of which contains certain 
components and has a particular purpose in the system, as shown in Fig. 1. As illustrated below, the system process is 
divided into two stages. When the user place the information  in  the RFI. The staff enter the all information regarding 
the product in the cargo. RFID readers can be used to speed up unloading and loading checks before and after logistical 
travel, as well as real-time location tracking of logistics trucks. In the transfer station, an RFID system has been installed. 
After cargoes arrive at the transfer station, personnel may swiftly sort them using RFID technology and apply the indoor 
positioning system to accomplish speedy inventory. [5] 
The commodities arrived at the courier station after many transfers. Around the shelves are RFID readers, and at the 
station's entrance is an RFID-based smart outlet and camera. Figure 2 depicts the station's work flow. The goods are first 
placed in loading, and then the RFID-based rapid unloading & loading technique is utilized to check for faults. The 
system then employs indoor positioning technology to achieve autonomous cargo positioning and sends a pickup notice 
based on the cargo location information collected after the personnel places the cargoes on the shelf.[6]. The consignee 
then locates the cargoes on the appropriate shelf based on the sent brief message and scans them at the self-service exit. 
While scanning, the camera on Export captures a snapshot of a legitimate document or face. Finally, when it comes time 
for the employees to inventory the cargoes, the RFID cargo positioning system will match the positioning findings with 
the database information and quickly identify any cargo that has not been signed but has not been scanned.[5]. The 
current trend of industrial initiative is to connect the unconnected systems. Today there are various devices used for 
critical application such as an industrial control system, modern vehicles and industrial infrastructure.in the recent trend, 
classical manufacturing engineering, automation and intelligent computation system components integrated into the 
industrial internet of things[7]. Classic production engineering, automation, and intelligent computation system 
components have recently been merged into the industrial internet of things[7]. The simulation findings reveal that the 
novel modelling technique is capable of completing a preliminary real-time quality status analysis of a manufacturing 
system in order to successfully manage dynamic and stochastic production networks and enable process improvement 
decision making..[8] 
Internet of Things (IoT) is an emerging essential technology that prepares the way for the next generation of industrial 
production systems. Smart factories will be self-organizing production systems that maximize resource availability and 
consumption across business boundaries. These technologies allow for product customization at mass-production prices, 
as well as new smart services like as product optimization based on user usage and decentralized long-term product 
maintenance.[7, 9]. The performance of these applications is largely determined by the IoT framework's ecosystem 
features, with a focus on the security measures deployed, where concerns of security and privacy are critical.[10]. The 
items placed in the smart shopping cart will be recognised and instantly added to the bill. This technique will save 
customers time by avoiding long lines at check-out counters, and supermarket security will be improved. The shopping 
cart's sensor will also update and report the total number of products to the main server, ensuring that the server is always 
up to date on the status of every item in the store. Furthermore, inventory management will be considerably more 
efficient since the RFID reader will automatically read all of the products rather than having to be scanned manually by 
an employee.[14]. These capabilities provide a large amount of autonomous data collecting, event transfer, 
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interoperability, and network connectivity. Several applications, such as a smart software system[15]. The important 
concept is that this knowledge exists in a permanent locality everywhere about us as a diversified carrier of items or 
articles – i.e. RFID sensors, labels, cellular telephones, actuators, and more – and one that completes the inclination 
towards innovative ideas, including the capacity to submit via one another, as well as contribute through neighbours for 
the accomplishment of the typical aims of the buying scenario. Using the notion of the Internet of Things, this study 
offered an application for shopping utilising RFID technology (IOT). [16, 17]. Internet of Things (IoT) technologies are 
now employed in a variety of fields, including intelligent transportation, smart cities, hospitals, gaming, and education. 
Previously, interactive response systems used infrared or radio frequency (RF) wireless communication technologies to 
convey students' responses to instructors' management systems, but they were expensive, cumbersome to use, and 
difficult to implement. In the field of teaching research, how to utilise IoT to improve the quality of higher education 
has become a hot issue. In China, most colleges employ the High Frequency (HF) RFID card as the students' 
identification devices, and RFID is one of the main technologies for implementing IoT applications. In this research, an 
open source hardware platform, such as the Node MCU and RFID-RC522, is used to construct a WiFi capable RFID 
reader (WiFi). The suggested WiFi system is then utilized to aid teachers in keeping track of kids' attendance and 
behaviour. Another technology that enables IoT is the Quick Response (QR) code. In this research, a QR code is used 
to swiftly access course video and execute real-time interactive responses in the classroom, resulting in multidimensional 
learning and increased student enthusiasm. This IoT system can improve the attendance of students, and give a positive 
impact on students’ learning process for higher education.[18, 19]. Industry 4.0 is a new industrial stage in which 
enterprises may improve their industrial performance by integrating vertical and horizontal production processes and 
connecting their products. However, little is known about how industries, particularly in emerging nations, see the 
potential contribution of Industry 4.0-related technologies to industrial performance. Our findings are discussed in a 
framework that depicts the viewpoints of Brazilian industry on Industry 4.0 technologies and their potential benefits. As 
a result, this study contributes by laying the groundwork for future research into the actual advantages of Industry 4.0 
by defining realistic expectations for future industry performance when new technology is adopted. We show that, 
contrary to popular belief, some Industry 4.0 technologies are perceived as promising for industrial performance while 
others are not, with the help of regression analysis We investigate the state of the Brazilian industry, which may need a 
partial implementation of the Industry 4.0 concepts pioneered in developed countries. Our findings are presented in a 
framework that portrays Brazilian industry's perspectives of Industry 4.0 technologies and their potential advantages. 
As a result, this article contributes by providing the framework for future research on the actual benefits of Industry 4.0 
by articulating genuine expectations for future industry performance when adopting new technology.[20] 
 
3. Problem Statement 

Due to high range and complexity of customer orders, as well as the demand for real-time information, the processes of 
a warehouse system are required to change day by day. Because of the high range and complexity of customer orders 
and the demand for real-time data. Because the monitoring and record keeping of inventory and dispatch of the product 
is very difficult. Therefore, the obsolete system of warehouse operation is no extensively suitable for manufacturers in 
the era of Industry 4.0. Therefore, there is need of an innovative WMS to improve the efficiency and allow customized 
order fulfilment. There is lots of time and manpower require for record keeping and organizing through traditional 
approach. Through this an innovative approach, it may be helpful for the optimizing and improving inventory and men 
power.   
An organization's warehouse space consumption is not optimized since there is no adequate system in place to handle 
inbound and outgoing items. Warehouse managers should be aware of product location! Most organization and company 
will face the following consequences 

 Production downtime due to restriction 

 Wrongly delivered goods to the customer 

 Delay occurrences in Delivering the Finished Goods 

Caused by a lack of inventory management, it is sometimes possible to make procurement/purchase orders twice, 
resulting in financial losses for the organization. 
 
4. Aims and Objective 

The aim of this research is to integrate the existing an ERP system implemented in any organization or manufacturing 
firm to the cyber – physical system through RFID or electronic counter that reads RFID data integration. This RFID 
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automatically transfer the information to the ERP system who matches this information to the BOM which already exist 
in the ERP system. This may be very helpful for the manually data entering in the system. This may saves time, 
improving working standards and reducing workforce.  
  
1) Objective of this research study are here under   

1. To determine the current classical method of inventory management system 
2. To develop a frame work for automated inventory management in order to minimize the paper work.   
3. To compare the current classical method of inventory management versus proposed inventory management system  
4. To analyze the impact of manpower from the proposed system over the existing system. 
 
5. Research Methodology 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

I. DATA COLLECTION AND ANALYSIS 

We have to collect data from past research paper and from industrial (Primary) resources and then simulate hardware i-
e RFID cards, IoT device (ESP266 and MRFC52), Node MCU (Microcontroller) to software i-e XAMPP (for local host 
server), SQL (for Coding hardware), PHP (for front-end design), HTML 5.0 (for coding) and Arduino (for first time 
connectivity to their router)  

1) RFID System. 
RFID stand for “Radio Frequency Identification”. It is a wireless communication network system. That allows the 
system transfer the information that is feed into the RFID tag that are held by man or RFID antenna which can be 
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readable and writeable. 
2) RFID Tag 

RFID tags is a tag that the information and data can store, track and feedback to the system accordingly. They are used 
to work with the communication network i-e reader with the item and people. It is a smart label tag with a series of 
different ranges that may store the data even a page of data. 

3) Working principle 
The certain design of the system is very vastly divided for the initial stage we had created a test bed of the system 
employed RFID Reader - MRFC-522, connected with the IOT based Microcontroller (ESP8266 Wifi) that is using to 
connected with our cloud using our internal WIFI router and putting the current information into the database using UID 
for we obtain from the RFID chips, which later been used to mine data and manipulate it from the database. 
Further we UID based identifiers to process the BOM, related to our give SKU which were used in material planning, 
and correlate that with database information which later can be synced with our ERP system of our choice. 
The flexibility system provides is real-time data gathering along with processing into database without intervene of 
human one can get the real time statistics which is important in Organization decision, syncing that data with our ERP 
system can provide the real time flexibility of better material planning and storage management on real time basis, also 
one could easily track the demand and perform different statistical techniques such as regression to analyze the future 
demand of the certain material 
 

6. CONCLUSION 

In the first objective we have to make a data base application i-e INVENTO with the help of XAMPP, SQL, and PHP 
for artificial data with limited operation of ware house management system accordingly. In this app we can create Master 
data for any SKU’s (stock keeping units), Incoming and Outgoing of SKU’s, create category (Brands), and items. In the 
first objective we have to develop a framework of database application just for how to map integrate and how to work 
IoT device with RFID integration. In the second objective conclude that it’s a very big difference in the current classical 
method vs proposed i-e IoT based warehouse management system. Avoid to use of journal and different ledger which 
may help to improve the work accurately and efficiently. As a result, the RFID system used in this suggested technique 
is not limited to a prototype or laboratory setting, but may also be used in real-world applications. A created warehouse 
inventory management system has a substantially lower overall cost than existing models on the market. Users may 
readily examine the monitored goods in the warehouse thanks to the adoption of a user-friendly user interface. This idea 
may be utilized in a variety of applications in a variety of disciplines in the future, and various modifications can be 
made to extend it to all fields. 

Fig. 1 Warehouse Operation Layout 
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