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Abstract: Radio frequency detection has been one of the most developed and anticipated technologies in recent 
years. RFID is an automated framework for identification that uses RFID tags or navigation systems for remote 

storage and retrieval of data. RFID is perhaps the most exponentially evolved supply chain management 

technology. They are also used to integrate different processes that are part of daily operations and to optimize 
transport of goods across the production process. RFID facilitates real-time tracking of production, inventory prices 

and demand. On the other hand, the RFID solution is actually costly, unstandardized; manufacturers who undertake 
sequential projects are less in number and are dissatisfied with privacy concerns. This article explores the benefit 

and drawbacks of these labels in inventory management. 
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1. Introduction  

The key to recovery never ends. Supply chain instability was raised by [1–6]. Quality assurance of SCM 

has been a focus for many enterprises for some time now and has led to major cost savings [1]. SCM is "the 

logistics management and monitoring of all goods and information from acquisition of raw materials to delivery 

to end users" Industry rivalry promotes competition for new automated vehicles that facilitates improvements in 

the SCM that lead to RFID growth [2-7].  

In a new era of cost reduction, RFID is aimed at revolutionizing the supply chains [8]. FID provides 

constant, real-time information with less human intervention, making it easier to gather and process knowledge 

more frequently. Although RFID is more powerful than its predecessor, it is still access at a price which is still 

prohibitive for some companies [9-14]. RFID remains unstandardized, has only a small number of suppliers which 

build up final installations, faces some detrimental challenges in the development and is clouded by privacy issues. 

 

2. Evolution Of Rfid  

Busch et al (2003) provides a description of the supply chain management operating activities. Their 

appearance from the early 1960s discusses the progress of planning processes in conjunction with the Content 

Specification Planning (MRP) paradigm [15-18]. They also discuss current principles and roles of (APS) 

implementations and apply them to integrated supply chain management frameworks [19-23]. The growth of 

supply chains and the logical Advanced Preparation and Planning (APS) process and cooperation on the beneficial 

impacts of "bullwhip effect" information on the supply chain are also explained in Groan (2004) [24, 25]. Visibility 

of information is important to the success of the supply chain process and can help to mitigate the effect of torrential 

material.  

Originally, automatic data entry and descriptions of goods moving through the supply chain were used 

[26]. Educated manual key entry operators are less optimistic and much slower around 1 error per 300 characters. 

AIDC-based recognition systems are much more effective and less expensive than non-automatic ones. The most 

common AIDC technology is bar code, which requires optical scanner to read the labels [27].  

 

Barcodes are much better than common marks, since it is no longer anticipated that the staff can decode 

or insert the specifics of each mark manually; they must explicitly scan for the mark (Zebra Technology). Bar 

Coding Fundamentals, 2002.) Singer (2003) notes that, while the rating of bar code is almost ideal, this technique 

uses a single display line to scan a bar code, allowing any object to be changed one by one.  

 

This can also lead to human error, as bar codes are often manually checked. Ordinary barcodes store a 

little of static information, usually around 20 characters. (From Hont, S. (Official Date). If the barcode is written, 

the information found in RFID systems and RFID development and distribution applications cannot be changed, 

upgraded or reprogrammed, since the material would be transportable through the supply chain (Sangani, K. 2004. 

RFID Sees everything. 
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RFID scanners can submit tags and simultaneously search for several items in milliseconds. This feature 

allows for the automation of different SCM work-intensive tasks, including the monitoring and analysis of 

incoming stocks. RFID networks can improve flows in the supply chain. According to Heinrich (2005), Sarma 

(2002) describes RFID technologies in the supply chain process. Davenport and Brooks (2004) state that the use 

of RFID technology across supply chains is currently hampered by two factors are as follow: 

Cost comparison with bar codes  

The incompatibility of the RFID process. 

 

3. PRINCIPLE OF RFID 

Radio frequency recognition is a generic phrase for devices that use radio waves to identify individuals 

or topics. A main RFID unit contains a microchip, an antenna, and an electromagnetic sticker, also known as a 

transponder. The sender transmits out electromagnetic waves receiving antennas. The user transfers the data via 

the sending of radio waves back to the reader which is typically a serial number registered on the user. The reader 

transforms radio waves into digital content, which can be sent to computers for use, from the RFID tag. The 

specifications of the tag are a making a good serial electronic commodity code. It is similar to the Standard 

Commodity Code in the bar-code scheme and gives a unique ID for products. 

 

3.1 RFID Tag  

 

In RFID tags there's many two main components:  chip and an antenna, barcode QR code Scanned by the 

scanner. The chips and antennas are positioned to construct an inlay in Figure 1, and then the inlay is incorporated 

to form a finished label or mark in material. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Inlay – Radio Frequency Elements 

 

3.2 Classification  

 

RFID Tags can be passive, active, or semi-passive and read only or read write.  

RFID tags come in three general varieties: passive, active, or semi-passive.  

 

3.2.1 Passive RFID Tags 

 

For passive RFID identifiers, no internal power supply is needed. The minute electricity generated by the 

radio frequency signal input into the antenna provides enough power to respond to the integrated CMOS circuit in 

the tag. Many passive tags backscatter the carrier wave from the reader. The response to passive RFID tags is 

usually restricted due to power and costs problems, normally just an identification number. Passive tags can vary 

in practical read size from 10 cm to a few meters. 

 

3.2.2 Effective Tags For RFID 

 

In comparison to passive RFID tags, active RFID tags have a power source that is utilized to drive 

electronic components and to transmit that response signal. Active tags often can transfer power at rates higher 

than passive tags because of their on-board supply of power that enables them with moisture and spray targets or 

damping targets to have stronger mirror goals from the metal (shipment container, car) etc. in a "RF threatened" 

environment. The active marks are typically higher due to battery quantity and higher production costs depending 

on battery efficiency. Many successful tags also have hundreds of meters of contract life and battery life up to 10 

years. 

 

Insertion 

Encased Chip 

Antenna 
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3.2.3 Partial Tag For RFID 

 

Partially tags RF energy is the same as active tags because its own power supply is available, but the 

battery just controls the microchip and refuses to send signal. Normally, the response is powered by the text 

dispersion, where energy is expressed back to the consumer as with passive tags. The power data management unit 

is also a battery programme. 1) Increased aesthetics than passive tags 2) Longer life cycle powered batteries than 

active tags Half-passive tags have three primary benefits. 3) Can carry out active tasks on its own (e.g., temperature 

logging), although no circuit support reader is necessary. 

 

3.2.4 Read or Read-write 

 

RFID tags for microchips can be read-only or read-only. If read-write tags are beyond the reader or 

questioner's control, you can either use tags for information or write details. Data are kept in all read-only 

microchips throughout the development process. You will never change the specifics of these units. A serial 

number cannot be overwritten later on will mark several tags.Frequencies of RFID systems which be listed as 

shown in the table below. (Data, 2005; Finkenzeller, 2003). Wikipedia, 2005. 

Table 1: Active RFID Frequency and Accessible Gap 

Types of Tag Frequency Readable Distance 

Low frequency 13 to 135 KHz Up to 10 inches 

High frequency 13.57 MHz Up to 1 meter. 

UHF 878 to 986 MHz Up to 10 meters 

Microwave Above 1Ghz Above 10 meters 

 

4. ADVANTAGES  

 

4.1.1 Consequences of Semi View Technology  

 

Non-line-of-view scanning automated: In comparison to barcodes, this means that objects do not require 

a different scanning orientation. RFID scanners can communicate with tags in milliseconds and simultaneously 

search for several items. 

 

4.1.2 Labor Reduction 

RFID plans to automate the supply chain at unprecedented levels that lead to job losses in the supply 

chain. Reducing human contact ensures a safe, versatile and transparent supply chain for companies at all rates. 

 

4.1.3 Visibility Enhancement 

RFID helps to control products in the supply chain in real time, providing accurate and detailed 

information about all things, and allows businesses to use this knowledge to improve their efficiency. They will 

continuously accumulate and change their information as artifacts move through the supply chain. Enhanced access 

to inventories can be added to maximize the ability at the right time to place the right product, such as a faster 

response to customer demands and improvements to the industry. 

 

4.1.4 Property Tracking 

At present, asset monitoring is one of the most common implementations of RFID technologies. A recent 

survey by the Aberdeen Group of 200 companies found that more than half of RFID companies used asset 

surveillance technologies. RFID is ideal for the identification of items that need routine inspection, testing or 

review. RFID regulates the move, use, and position of an object, and can further increase the use of an object. 

RFID will assist shipping and logistics companies in the efficient management of these essential products.  

 

4.2 Inventory Management  

For effective inventory management, the selection, incorporation and analysis of data from different 

locations such as distribution center and warehouses is crucial. Conventional monitoring systems require complex, 

time-consuming and error-prone handling. The use of RFID technology has significant benefits in comparison to 

conventional methods. 



Turkish Journal of Computer and Mathematics Education  Vol.12 No.2 (2021), 795 – 807 

 

804 

  
  

Research Article   

Fig 2. RFID for Inventory Control 

 

4.3 Assets Visibility - Smart Shelves: 

The allowed software will place an automatic order in a refill-based programmed if the accumulated stock 

in a warehouse or a fulfillment center falls below a certain level. Effective time details can be obtained through 

'smart shelves' which integrate the RFID tag recipients. 

 

4.4 POS Data 

In the retail sector, RFID (POS) technologies may be used to track market trends or construct a 

probabilistic demand model. This may be useful for products with deep dynamic patterns. 

 

4.5 Reduction in Bullwhip Impact 

 Accurate data on actual sales could not be obtained; this increases the size and complexity of the bull 

wing effect due to tracking limits on conventional systems. Detailed, real-time delivery information can be 

obtained and used while decision-making using RFID devices. It also helps to reduce the accumulated effect of 

bullfights. 

 

4.5.1 Lead Time Reduction 

Conventional technologies limit the identification of entities during transport. RFID Systems offers 

maximum visibility of product movement in the supply chain. This will help to determine early on inventory 

management when development is delayed. The time and energy required for loading/unloading of goods is 

removed partially or completely. This reduces the total time needed for an order to arrive. 

 

4.5.2 Sort/Pick Improvement 

Sort/pick in a warehouse takes time and is vulnerable to errors. RFID systems find it simple to scan and 

pick, because precise and real-time information is gathered in the host machine database without physical activity. 

 

4.5.3 Inventory Reduction 
Since products are monitored continuously, the shrinkage and robbery of products can be stopped using 

RFID technologies. Robbery is forbidden. 

 

4.5.4 Vulnerable Inventory Regulation 
A perishable object has reduced usable life and can degrade and reduce its useful life if not properly 

handled during transportation. If this shortened information is not updated, an expired item may be submitted to a 

customer. Under these circumstances, the removal of the item and the consumer's lack of trust may be an 

unnecessary cost. The use of RFID technologies to identify the material and concurrently move through the supply 

chain will mitigate this spoilage. 

 

4.5.5 Policy drafting 

RFID systems have the exact count and location of items. It will help to comply with the product 

compliance requirements. For example, First-in-First-Out (FIFO) policies for blood banks include milk, fruit and 

the last-in-first-out (LIFO). 
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4.6 Commodity Reminder 

The costly cause of failures in the supply chain, connected to drug reminders, is also that it is extremely 

difficult for businesses "to find the individual faulty instances of a product" or "to lose perfectly good commodities. 

The Electronic Product code (EPC and RFID) helps marketers to acquire information immediately in order to 

allow selective reminder of only the products in question for each product in the supply chain, on a clearly 

identifiable basis.  

 

4.7 Preventive Intervention Counterfeiting 

Network of EPC the impact of counterfeiting can also be minimized and reduced by RFID tags. Smart 

RFID tags, identified electronically when packaging is broken, often provide safe handle protection. 

4.5 Safety RFID Technologies may result in the defense of all levels of SCM because they are to prevent 

general theft in retail stores or a decrease in stock in the center of the supply chain. The RFID's 'always on' and 

insightful nature may make a significant contribution to this ability. Moreover, RFID tags are suitable for 

authentication applications "virtually impossible to clone." 

 

4.8 Quality Control 

RFID allows companies not only to track the quality of products across the procurement cycle but also to 

move through the supply chain as a product. The system allows real-time transmission of quality assurance data 

for manufacturing purposes, minimizes the probability that customers obtain lower-level products and the time 

necessary to track and process orders. 

 

4.9 GPS Systems Integrated Supply Chain Monitoring 

The GPS network-GPS Geographical Information System (GIS) can be combined into a single square 

meter with GPS latitude and longitude mapping co-ordinates to define satellite positioning connectivity. GIS refers 

both to GPS coordinates and to layers of information, including buildings and roads, territories (etc.), which go 

beyond conventional road maps. GIS applies on land maps. For purposes of tracking schemes that involve 

integration of the GPS and GIS technologies in the market environments, RFID provides detailed information for 

individual goods (or packets) that must be traced through aggregate points on a supply chain. RFID provides the 

granular information needed for complete visibility of the supply chain. Navigation system and Geographic 

information systems provide surveillance, visualization and transparency tools and including RFID that allow the 

location of level of product or shipment monitoring inside warehouse, tracking of the supply chain along the 

specific awareness of the production process. 

 

5. DRAWBACKS 

 

5.1 Software Charges 

RFID development is still expensive, and the cost of RFID system has fast also been major obstacle to 

their prevalent use in SCM. Reports on the costs of the new RFID tags differ, but both accept that the tags are too 

large to justify the labelling of all products. Current cost estimates for the passive tag range from 15 cents to 75 

cents, including significant effects on final costs on the amount of tags purchased. 

 

5.2 Producers and Retailers Co-ordination 

Only a serial number was used in RFID tags using the EPC format. This knowledge will then be included 

in the libraries that link these serial numbers with more details. "Technologies are major barriers to data 

synchronization, integration, transformation and communication." Previous attempts to partner with NGOs have 

struggled because knowledge cannot be "ready collected and exchanged." 

 

5.3 Loss of Quality 

Although RFID technology has existed for decades, it has only recently been promoted to SCM. As a 

result, the implementation and maintenance of technologies for the general use of distribution chains is evidently 

hindered by a lack of requirements. However, the International Organization for Standardization (ISO) has also 

not accepted the global standard of the EPC. The two partners, who represent the needs of all customers, still have 

no consistency to support.  

Another confusing issue is the distribution of electromagnetic frequencies. Radio spectrum is a scarce 

resource, and while some organizations, largely controlled by individual governments, seek to maintain effective 

spectrum control. Telephone, telephone, radio and TV networks, as well as a number of other facilities, use a 

wireless network. The range of network that RFID needs the allocation of radio spectrum only complicates the 

question of market standardization and is likely to be one of the main obstacles to universal RFID requirements. 

 

5.4 Reading and Interference 

RFID is able to transmit direct and accurate information to RFID readers due to the use of the radio 

spectrum to transmit signals. Likewise, the radio frequency is limited by the inherent limitations of RFID coverage. 
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Placing tags on different items at the most efficient read speed is one of the most challenging issues related to 

RFID. Readers can only read tags that face a certain direction, so that items have to be packed as needed. The 

RFID kryptonite, which can be havoc with RFID signals, has been identified in metal and liquid. Metal close to 

the tag or reader reduces the "electromagnetic coupling needed for the transmission of energy to the device" which 

reduces the range of the system. 

 

5.5 Privacy Concerns 

Trust problems are one of the main challenges to RFID's unreserved growth. The new RFID protocols 

are structured to provide the maximum results between the administrator and the server. Data privacy activists are 

concerned that if RFID tags are put on specific products, it could be likely that the commodity may be monitored 

as bought by customers. Safety issues by making sure the tags can be removed until bought. 

 

6. Conclusion 

As an innovative industry, RFID is appropriately expressed as improving processes, by efficiency and 

increased visibility and integration of the supply chain. Organizations shall integrate RFID into their supply chain 

in order to satisfy the specifications from either the law or the return on garments. This period will be strengthened 

with the inclusion of criteria for RFID, such as the EPC. In addition, the cost of RFID is associated with the 

technological standard of application, which will increase its usage rate across the supply chain as RFID costs 

decrease. 
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