
 

 

 

 

 

79 

International Journal of Information Technology and Education (IJITE) 

Volume 1, Number 2, March 2022 

e-ISSN: 2809-8463 

 

RFID Based Fuel Payment System Design 
Trudi Komansilan1, Michaell Chirtoffel2*, Abdul Fajar Duke2 ,Marcelliano Omega2 

 

Department of Informatics Engineering, Universitas Negeri Manado, Indonesia 

 

Corresponding author : michaelchristoffel28@gmail.com 

 
ARTICLE INFO 

Article history: 

Received: 19 November 2021; Received in revised form: 29 Desember 2021; Accepted: 18 March 2022; 

Available online: 17 March 2022; Handling Editor: Fabiola Natasya Wauran 

  

 

ABSTRACT 
In the current era, technological developments are so rapid and there are not a few technologies that offer a variety of 

advantages, both in terms of the functionality of the technology or its effectiveness, which of course all aim to make it 

easier for users, namely humans themselves. One example is RFID. This system has been widely applied both to identify 

an item, as a security system, and a toll payment system as well as arriving at an educational institution. The purpose of 

this research is to design a BBM payment system at gas stations based on RFID. Of course this aims to overcome some of 

the problems that occur and develop in the location. In this system, a card will be used as an RFID tag which will later 

be used as a payment medium that will be detected on a device that already attached to the refueling machine. This 

research uses the sprint design method which is the development of the design thinking method. That way by using the 

sprint design method in which there are stages of approach to the user, it is hoped that they can find the main problems 

faced and be able to design a solution that is able to overcome the existing problems. 
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INTRODUCTION 

This is an era where technology is very influential in human life, especially in the current era. Along 

with the rapid development of technology which is driven by complex human needs, especially in digital 

technology that offers freedom to access information, it even offers a faster transaction process.  This can be 

seen from the data of users in Indonesia who transact using mobile which is 31%. Therefore, with the 

existence of human technology, it can be helped in several aspects of human life itself, one of which is the 

effectiveness of the function of the technology. referred to is a radio frequency-based reader technology. 

Based on the rapid development of technology, it is necessary to update the outdated technologies. This 

is because the latest technology has experienced several functional improvements in various aspects compared 

to previous technologies. One of them is the technology used in refueling oil in Indonesia which needs to be 

updated with new technology. The new technology in question is Radio Frequency Identification or so-called 

RFID is most often used to store a serial number that shows the identity of a person or object on a microchip 

that is included in the RFI D tag. However, at this time, the use of RFID has varied, depending on the research 

problem. 
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The process of paying for fuel oil at the public refueling stations (SPBU) which is still manual-based 

resulted in several problems that occurred, be it human error or technical error. long vehicles which in some 

cases can cause a traffic jam. Because of some of the problems above, we want to develop this RFID-based 

fuel oil payment system to help solve the problem. Where its implementation will be able to solve some of 

the above problems effectively and provide security while maintaining user comfort. So that fuel oil users 

can as they should and can divided evenly because the existing problems may be minimized. 

 

 

METHOD 

This study uses the Design sprint method. Design sprint is a method for building product concepts and 

prototypes within 5 days which has 5 very communicative and interactive stages to issue all ideas, inspiration, 

creativity, existing problems, solutions which are then realized in a prototype that must be completed. and 

cross-checked to potential users. The stages in the Design sprint method: 

 

1. Understanding the Problem 

2. Sketching the Solution 

3. Decide on the Best Solution 

4. Create a Prototype  

5. Validate Results 

 

In the first stage, namely understanding, mapping the problem to be solved. This mapping was carried 

out together with all team members to look at the problem from various perspectives. In the mapping process, 

it will produce a formulation of the problem to be solved and unite views on the purpose of making the 

product. At this stage, the minimum standard of the product to be made is obtained, for example: the product 

can help users to write code efficiently. 

The second stage, namely sketch, is the stage where team members individually sketch solutions to the 

problems obtained. This stage is carried out individually to maximize the creativity of each member. If this 

stage is carried out as a team, it will take a long time and each team member will be limited in their thinking 

space with the idea that was proposed first. 

The third stage, decide, is the stage to collect ideas from all members and determine the best solution for 

later execution as a team. At this stage, the advantages and disadvantages of the proposed ideas will be 

discussed. This stage is not only the stage of choosing ideas but also seeing the possibility of collaborating 

ideas with one another. 

The next stage, namely the prototype, is the execution stage where a mock-up of the product is made. 

At this stage, the division of tasks for each team member will be carried out. This stage is not only aimed at 

producing a mock-up but also a stage where each member can experiment with other ideas that might be 

added to the product. 

 

The last stage is validation, which is the stage where a series of trials are carried out to determine whether 

the mock-up made is in accordance with the minimum standards specified in the first stage. These trials are 

usually carried out by users or other people who are not directly involved in the mock-up creation stage. 

The transmitted data can be in the form of codes that aim to identify a particular object. In RFID, the 

identification process is carried out by an RFID reader and an RFID tag. The RFID tag is placed on an object 

or object to be identified. Each RFID tag has a unique identification number (ID number), so that no RFID 

tag has the same ID number. 

The RFID tag consists of an integrated circuit chip and an antenna. The electronic circuit of the RFID 

tag generally has a memory that allows the RFID tag to have the ability to store data. The memory on the tag 

is divided into cells. Some cells store Read Only data, such as an ID number. All RFID tags get an ID number 

when the tag is produced. RFID reader is a liaison between application software and an antenna that will 
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radiate radio waves to the RFID tag. Radio waves transmitted by the antenna propagate in the surrounding 

space. As a result, data can be transferred wirelessly to an RFID tag located adjacent to the antenna. ID12 is 

a reader that specifically detects 125kHz RFID tags. ID-12 compatible RFID tags include GK4001 and EM4001 

with a reading of approx. ± 12cm. 

 

RESULTS AND DISCUSSION 

 

Understanding Problems 

 

Based on the results of the discussion, we succeeded in concluding several main problems that occur in 

refueling, namely, the time for refueling is relatively slow, and the payment transaction process is sometimes 

problematic which can be detrimental to both parties. some of the problems above by using technology that 

is simple but has high functionality. 

 

Competitive Overview 

According to our review, the use of an ATM card or credit card has actually been able to overcome the 

problem of transactions in refueling fuel, but the payment process using an ATM card still takes a long time, 

because the driver must first enter the ATM pin and wait for the payment receipt. Sometimes there are also 

cases where the driver's ATM cannot be identified by the device. 

 

Interviews 

Based on the results of our interviews with drivers of both wheeled and four-wheeled vehicles as well 

as gas station officers, we concluded that the problems experienced were that some motorists complained 

several times that the gas station attendants returned the wrong amount of money or on the other hand, the 

driver paid the wrong amount of money or there was a possibility that the driver had paid the wrong amount. 

using counterfeit money. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Initial design sketch 

 

Field Visits 

 

After conducting a field visit, we also saw that there was a traffic jam due to the long queues that took 

up part of the main road because refueling took a long time. 

 

Stakeholders (Stakeholder Map) 

Stakeholders included in refueling: 

- The rider is a BBM user 

- The gas station officer is the person who is in charge and responsible for the fuel filling process 

- Money storage media bank 
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Conclusions and initial ideas 

Our conclusion is that a technology is needed that is able to overcome some of the problems experienced by 

users, both in terms of drivers and officers without disturbing the process of the existing transaction flow. 

For this reason, our initial idea was to use RFID technology. 

 

Define Method 

 

User experience 

The initial stage to use this product is the user (rider) must register and fill in the balance which will be used 

to pay, after that the user will be given an RFID card as a payment medium. to an RFID card detector and 

enter the nominal amount of the purchase of BBM. After that the balance will be reduced according to the 

purchase of fuel oil. 

 

Design Principle 

Our design principle is to produce a product that is easy to operate and full of benefits.  

 

First Tweet 

Forgot to bring your wallet when filling up with gas? Or do you often get the rest of the change that doesn't 

match? Please use E-MB and get the convenience of refueling. 

 

Diverge Methods 

At this stage the team has proposed several temporary designs for the products to be made, including the 

design of an RFID card and an application for top-up balances. According to user needs. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Initial Design sketch 2 

 

Decide 

At this stage the team must decide on several designs that have been proposed through voting. After that, 

take the design that gets the most votes and proceed to the next stage, namely the selected design. 

 

Prototype 

In this phase the team has designed a simple as an initial description of the product made and is the 

implementation of the results of the team's decision. 

 

- Display of RFID Card 
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- Display of Balance Replenishment Form 
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- Registration Form Display 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

 

After going through several stages, the team concluded that an RFID-Based Fuel Payment System is very 

necessary in the market, which sees the problems that arise. With technology, if it can be realized, there will 

be several benefits, both in terms of drivers and officers. The advantage from the driver's point of view is that 

the driver will get convenience in transactions, one of which is that the driver does not need to be afraid of 

getting change that may not be appropriate. Vice versa for officers where the officer will not return the wrong 

amount of money because the system does the calculations and reduces the possibility of a driver. who pays 

with counterfeit money. After that, if the driver uses the BBM Payment System with RFID and the gas station 

also applies it, there will be a fast and simple transaction process that will also reduce the long queues that 

eat up roads that lead to traffic jams. 
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