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Abstract: 

Radio Frequency Identification (RFID) is an upcoming technology, where successful object Identification is the primary objective. 

RFID is an innovative information technology that is widely being used by all organizations to store massive amounts of data related 

to materials, products, storage devices, machinery and customer services. Return Merchandise Authorization (RMA) is an application 

that allows the user to enter Equipment number which is unique number assigned to each piece of equipment, Part Id which is 

associated with the company part number, estimated value of Inventory, length, width, height, capacity, RMA number and some 

additional fields. This paper proposes a simple, yet efficient methodology for generating adhoc RMA labels with an RFID number 

imprinted on the label. The RMA labels are generated by interfacing the Seagull Bar Tender Service which acts an intermediator 

between RMA which is a web based application and an RFID printer. Seagull Bar Tender Software enables associations around the 

globe to enhance productivity, security wellbeing and consistence by making and mechanizing the printing and control of marks, 

standardized tags, RFID tags, plastic cards and more. 
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I.  INTRODUCTION  

 

RFID is a creative data innovation technology that enables 

organizations to accomplish huge measures of information 

identified with items, congregations, gear, supplies, stock, client 

administration, and hardware. RFID is a forthcoming innovation 

which has recently attracted the interest of the community of 

researchers as a result of the exceptional advantages it offers 

over the other existing ID and information catching 

advancements [1]. 

 

RFID has a place with a gathering of advancements alluded to as 

Automatic Identification and Data Capture (AIDC). AIDC 

strategies consequently recognize objects, gather information 

about them, and enter that information straight forwardly into 

PC frameworks with next to zero human mediation.  

 

RFID strategies use radio waves to achieve this. At a 

straightforward level, RFID frameworks comprise of three parts: 

a RFID tag or Smart label, a RFID reader, and a radio 

wire(antenna). RFID labels contain a coordinated circuit and a 

radio wire, which are utilized to transmit information to the 

RFID reader (additionally called an examiner).  

 

The reader then changes over the radio waves to a more usable 

type of information. Data gathered from the labels is then 

exchanged through an interface to a host PC framework, where 

the information can be put away in a database and analyzed at a 

later time.  Smart labels, regularly called names, are made of 

layers of thin sheets of different sorts of materials with a RFID 

decorate (inlay) implanted inside those layers. These layers for 

the most part incorporate the straight or bearer sheet, direct 

discharge covering, decorate cement, label trim, confront stock 

glue, mark material, and label topcoat. Standardized tags and 

literary data (RMA data) are typically imprinted on the savvy 

name material identifying a distinguishing number that is 

encoded into the installed RFID decorate. Smart label 

printer/encoders utilize media that has a RFID inlay (chip and 

reception apparatus mix) implanted inside the label material. 

 

 A RFID encoder inside the printer composes information to the 

tag by radio recurrence transmission. The transmission is 

engaged for the particular area of the tag inside the label. 

Standardized tags, content, and illustrations are printed 

obviously. Synchronous transmissions in RFID frameworks 

prompt impacts as the readers and labels work on the common 

remote channel. Thusly, crash discretion for RFID labels is a 

huge issue for quick recognizable proof. The impact issue 

happens in flag transmission of the readers or the labels, which 

scarcely prompts quick recognizable proof. Henceforth it turns 

into a key issue to build up an anti-collision protocol to impact 

convention to limit crashes in the cross examination zone. The 

impact issues might be abridged into tag collision issues and the 

reader collision issues.  

 

The tag collision issues are further sub-isolated into dynamic 

label impacts and more convoluted latent label crashes. Since, 

the low-practical detached labels can't distinguish crashes or 

make sense of neighboring labels, it is of awesome hugeness to 

build up a tag anti-collision protocol enhancing the identification 

capacity of RFID frameworks.  Organizations have actualized 

RFID to make enhancements in their materials administration, 

conveyance, and transportation forms. "Walmart is a case of an 

association that at first steered RFID and its impact to decrease 

out-of-stock frequencies, track items, and cut expenses along the 

production network (Angeles 2005)".  
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From that point forward, Walmart declared a command that it 

will request that chose significant providers utilize RFID at the 

bed and case levels by the year 2005 (Angeles 2005). The 

Department of Defense (DoD) will order the utilization of RFID 

for 100 of its top-level provider by the year 2005 too. This will 

impact DoD providers, for example, Boeing, Lockheed Martin, 

Northrop Grumman, Raytheon, and other DoD providers that 

should label all things provided to the DoD (Bend 2005). In this 

paper we propose an approach to design and develop an 

application that generate RFID tags for efficient document 

tracking purpose, security of materials and stock verification 

etc., by passing the data for the label via TCP/IP to a Seagull Bar 

Tender service which acts as an interface between RMA 

application and RFID printer and to provide timely information 

retrieval to end users and to overcome the drawbacks of manual 

entries.  

 

The major features of the RMA/RFID label generator are: 

 

 Elimination of manual steps involved in generating the 

RMA information. 

 

 Graphical analysis with provision of comparing 

different data sets and Smart label generation based on the 

different type of RMA cases. 

 

 Feature of Templates, which are reusable performance 

evaluation logics which can be applied to any data sets and 

generate smart labels once it is created.  

 

 Server and Database agnostic design, the RMA 

application can be used to perform database operations, which 

allows the user to perform CRUD (Create, Rename, Update and 

Delete) operations. 

 

 Operating system Platform independence, the tool can 

be used on both windows and Linux machines.  

 

 Support for many label generator software‘s, one such 

software is Seagull Bar Tender Service which is a password -

protected with layers to prevent unauthorized edits. 

 

The rest of the paper is organized as follows – Section 2 

discusses the Model along with design overview and Workflow, 

Section 3 gives the implementation details of various features of 

the tool. Section 4 contains the experimental results and 

observations. The paper is concluded with conclusions and 

future work, followed by acknowledgement and references. 

 

II. MODEL  

 

A. Overview of the design 

 

Figure 1 shows the various modules and data flow in the RFID 

label generator tool. They modules are RMA module, Data 

module, Graph/Template module, Seagull Bar Tender Service 

module and Label module.  

 

The main modules present in the tool are depicted in the figure 1 

along with their inputs and outputs. The summary of data and 

work flow between the modules of the RMA application and 

Seagull Bar Tender Service tool are as mentioned below: 

 

 Once the tool is started, user needs to provide the 

server‘s details i.e., Port number, host name, user name and 

password. The RMA module connects to the server and 

generates the RMA data and downloads to the local system. 

 

.  

Figure.1. Overview of the RMA/RFID label generator. 

 

 The data module will load the data to database in a 

database agnostic manner. The configuration details of database 

need to be provided. 

 

 Now, the user can do the analysis on the data using the 

templates available in the tool or can perform any graphical 

analysis. Users can also create their own templates which can be 

used for analysis of other measure files. The graph module will 

take care of these functionalities. 

 

 For generating the RFID labels, Dynamic Label 

framework is used. For generating the labels on the analysis 

done, the data needs to be represented in Extensible Mark-up 

Language (XML) formats required by the Dynamic Label 

framework. The labels will be generated as per the XML file. 

 

B. Workflow of RMA/RFID label generator  

 

The workflow of the RFID/RMA label generator is depicted in 

Figure 2. The tool accepts tasks from the user. If the task is to 

generate RFID labels, it requests for the details RMA data from 

the proprietary Server. The user also needs to mention the RMA 

number and the type of label to generate the data. Once all the 

information is provided, 

 

 The tool will generate the label on the RFID printer and loads to 

the database in a database agnostic manner.  If the user requests 

for the labels, the tool will ask for the name of template and ID 

of the data. The labels will be generated and displayed. If there 

are any errors in the work flow, the error message will be 

displayed to the user. If the user wants to perform CRUD 

operations on RMA data, the user must login to the RMA 

application using Ldap authentication. If the user is valid the 

RMA application allows the user to add new RMA data or Edit, 

Delete the RMA data. Once the user performed CRUD 

operation, the change set is updated both on local database and 

the Seagull Bar Tender Service interacting Server. 
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Figure. 2. Workflow of the RMA/RFID label generator. 
 

The next section discusses the implementation of various 

features of the Performance Analyzer. 

 

III. IMPLEMENTATION 

 

To eliminate the manual steps involved in collecting Material 

Handling Equipment (MHE) information, scripts can be written 

which will be printed and executed in the server by the proposed 

tool. Also, the tool can generate data on multiple Servers 

simultaneously. The entire tool is developed using ASP.NET 

MVC Software pattern. The user interface is designed using 

JavaScript and HTML. Hence, the tool is portable across 

multiple operating system platforms. The subsections below 

mention the approach used for implementing various features of 

the tool.  

 

A. Graphical visualization and Label Generation feature 

This module gives a GUI to see the information of every 

Material Handling Equipment (MHE) data and load the 

information on Seagull Bar Tender servers, we can see various 

types of marks relies on upon the name title like stock, creation 

and blemished, look at the information graphically and view 

names on RFID printer before printing. To make it OS stage 

free, GUI is outlined utilizing .NET.  

B. Template feature 

Templates are reusable performance evaluation logics which can 

be applied to any data sets once it is created. For example, the 

analyzer might be interested in knowing which were the top ten 

labels running on each of the printer and which were the labels 

printed by those printers. Templates allow the user to create 

logical algorithms and save it for future use. It can then be 

applied to any data set to get the desired report immediately [4]. 

For designing templates, a behavioral design pattern called 

‗Template Pattern‘ is used inside the Seagull Bar Tender 

Service.  

 

C. Server agnostic feature 

Server agnostic feature is achieved by not including any server 

specific functionality in the code. All these specific 

configurations are read by properties file where user can edit 

according to their requirement. The SQL queries used in the tool 

all are saved in XML files so that they can be edited according 

the requirements. The database design is also kept very generic 

wherein a performance measurement will be mapped to a 

separate schema in the database and the entities and metrics 

under it will be mapped to a table. Hence, the tool becomes 

independent of metrics in the performance data. The users can 

also decide upon the data-types of each metric in the database. 

They can also apply a scaling factor or aggregations on 

individual metrics that will be used to display in the graphs and 

templates.  

 

D. Database agnostic feature 

Database agnostic feature means that the application layer is 

independent of the underlying database. The user can configure 

the database needed by changing the database URL, username 

and password in the properties file. To implement this feature, 

object oriented concepts like inheritance and polymorphism are 

used to isolate the application layer from the database layer. An 

interface will have the definitions of all database methods. An 

abstract class will implement only the methods which are 

common to all the databases. Now, for each database, a class 

needs to defined extending the abstract class and implements 

database specific methods. So, providing support to a database is 

very simple, it needs to only implement methods which are 

specific to that database. Figure 3 shows the class diagram for 

Database agnostic feature for RMA application.  

 
Figure 3: Class diagram for RMA/RFID label generator. 



International Journal of Engineering Science and Computing, May 2017         11420                                                                         http://ijesc.org/ 

The next section describes the test environment used for testing 

the performance evaluation tool. 

 

IV. EXPERIMANTAL EVALUATION 

 

A. Test Environment 

Smart label printer/encoders work as customary printers when 

making standardized tags, design, and intelligible content. In any 

case, they likewise have RFID encoders and perusers implanted 

inside. Prior to the label is printed, the RFID information is 

encoded on the label; information for encoding is chosen by 

application outline and consequently overseen by framework 

programming. Taking after encoding, the tag is perused to affirm 

information exactness. The name is then bolstered forward for 

printing. With Zebra smart label printers, a error message prints 

over the name if the tag does not read or its information does not 

confirm, voiding the name for utilize. Consequently, keen marks 

made utilizing a Zebra printer/encoder offer the most elevated 

achievable information uprightness. Zebra works with its 

providers to guarantee that the most astounding achievable label 

quality volumes are accomplished also. Multi-convention 

printer/encoders permit end clients to bolster current 

conventions as they exist today and to move up to new 

conventions as they are created. Since RFID innovation is so 

unique, end clients ought to search for this huge component 

which enables them to guarantee that the hardware they 

purchase today can bolster the conventions they require in 

future.  Encoding and check—which can take milliseconds to 

seconds contingent upon the measure of information to be put 

away in the smart label—make smart label throughput 

marginally slower, yet at the same time extremely tantamount to 

standardized tag printers. The labels utilized as a part of keen 

names are produced using adaptable material that does not harm 

the print head. The incorporated circuit may make an uneven 

surface, which can influence print quality, however this issue is 

effectively helped by utilizing thicker mark material or by 

abstaining from printing specifically over the IC Zebra's goal is 

to give adaptable answers for encoding and printing RFID keen 

names, so that delivering Smart label on request should be 

possible in a clear and comfortable way with insignificant 

change to programming printer. 

 

B. Results 

Experimental analysis refers to systematic evaluation carried 

out to find out specific features and behavior of the system. 

Experimental dataset consists of the different kind of data for 

which the system designed is tested for. The various datasets 

used in the RMA/RFID label generator tool are listed below: 

 

 Production Order 

 Scrap Ticket 

 Stock Label 

 Accident Investigation 

 Engineering Investigation 

 Material Handling Equipment 

 Tooling SIL Lab repair 

 Customer Property Return  

 Move Label 

 

 

 
Figure.4. Stock Label. 

Figure 4 shows an example of RFID label for Stock MHE which 

represents that MHE is not used from long time and RFID 

barcode lines in label represents the RMA data which contains 

RMA number of the MHE, Date of purchase, serial number, etc., 

 

 
Figure.5. Production Label 

Figure 5 shows an example of RFID label for Production MHE 

which represents one of the MHE is in production stage and 

RFID barcode lines in label represents the RMA data which 

contains RMA number of the MHE, Part number, Date of 

purchase, serial number, etc., 

 

   
Figure.6. Stock Label 
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Figure 6 shows an example of RFID label for Scrap MHE which 

represents that MHE is in defective stage need to be replaced 

and RFID barcode lines in label represents the RMA data which 

contains RMA number of the MHE, Part number, serial number, 

etc., Figure 7 shows the improvement in designing of RFID 

labels that is known as Smart label. Smart labels are called 

"brilliant" in view of the adaptable abilities given by the RFID 

tag installed in the label and the essential RMA information. 

RMA data can be seen directly on the label without scanning. 

Analysis was aimed to generate and load RMA data of duration 

less than one minute from Seagull Bar Tender Services to RFID 

printer. In this analysis, there is average of 90% improvement in 

time required for data generation and loading in the proposed 

tool. 

 

 
Figure.7. Improvement in RFID labels named as Smart 

labels. 

 

V. CONCLUSION AND FUTUTRE WORK 

 

RFID gives a snappy, adaptable, and solid electronic intends to 

recognize, distinguish, track, and deal with an assortment of 

things. The innovation is appropriate for some operations in a 

wide range of ventures—gave that clients grow new business 

procedures to exploit RFID's exceptional capacities. Simply 

substituting RFID for bar coding won't give clients every one of 

the advantages that the innovation could give.  Makers can 

exploit Smart labels for work-in-process and lifetime following, 

materials administration, stock control, gear administration and 

upkeep, and that's only the tip of the iceberg. RFID labels can 

withstand introduction to warmth, dampness, solvents, 

abrasives, and different conditions that weaken standardized tag 

execution in modern situations, so the innovation gives an 

approach to increase new perceivability into assembling 

operations. By making procedures to exploit the perceivability 

that RFID can give, makers can diminish their stock property 

between 10 percent and 30 percent and deliver related 

advantages identified with lessened out of stocks, enhanced 

resource use, and decreased working capital prerequisites.  
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