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1. INTRODUCTION

Airports have become one of the busiest places in the world [1-3], so there could be an increase in
the number of transactions occurring in airports. One of the transactions is airport check-in [4]. Check-in is
an activity to confirm the participation and the usage of services, to check in baggage, and to select certain
preferences such as selecting seats and meals. The check-in process requires several documents such as,
identity cards (ID cards) and booking reference. During check-in, there are some steps that need to be done,
that is, schedule validation, passengers’ identity validation, seat selection, and checked baggage [5]. Some
users have done the check-in through the internet, but others still prefer checking in at the counter or using
airports’ self-service check-in kiosks [6, 7].

These activities may require more time for the check-in process. The implication of the time
required for this transaction and the number of transactions needed to be completed could be long queues in
the check-in area. The documents used during the check-in process are usually kept in passengers’ bags,
purses, or pockets. When these documents are needed, passengers have to take out the documents from the
storage, resulting in a longer time in the check-in process. A possible way to solve this problem is by storing
the data required in a smartphone for faster access [8, 9]. A more efficient method may be required to
accelerate the check-in process for example, by implementing NFC (Near Field Communication).

NFC is a set of communication protocols to do contactless transactions. It is a part of the
development of RFID (Radio Frequency Identification) and is standardised into ISO/IEC 18092 [10]. NFC
has three types of communication systems, such as peer to peer, reader/writer, and card emulation. To do
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peer to peer communication, two NFC devices are required. Meanwhile, reader/writer requires an NFC tag.
The tag is a chip in a card or a sticker. The data stored in the NFC device or the NFC tag is located in the
secure element [11-13]. The application of NFC is to access information faster such as, exchanging identity
cards, sharing links, and doing network configuration, e.g. pairing a bluetooth device or wifi spot. Nowadays,
NFC has been applied in payment transactions. By using NFC features, we can transfer the data required in
the check-in process to the smartphone, thus, we do not need to prepare documents such as paper and cards.
Sl data can be copied from Sl cards, while the data required for boarding can be obtained through online
synchronization or transfer through ticket machines that use NFC. All the required data for the check-in
process can be obtained through NFC-enabled smartphones.

Electronic identity cards (e-1D cards) have a NFC chip so the demographic data can be stored in the
card and can be scanned more easily when needed [14]. ID cards can be used to do transactions or
administrative-related matters for instance, passengers’ identity validation in airports [15]. Some advantages
of e-ID cards might be the integration of demographic database and the incorporation of biometric data into
the database. This integration may be useful to reduce redundancy and duplicate data entry. The problem is
that the validation using ID cards is still done manually by matching the data stated in the card with the data
in the booking reference. Also, the check-in process requires the use of paper, thus, a new system is needed
to reduce the use of paper in airports. Therefore, the system should be able to utilise the advanced features of
e-1D cards, so that the the check- in process can be simplified and more valid.

NFC has some advantages in offline transactions because it facilitates high-speed transactions and
simple pairing [16]. NFC is used not only in the transport sector, but also health and payment.
The application of NFC in the health sector is for example, in the storage of Medical Record (MR) and in the
security of MR data [17, 18]. In terms of payment methods, NFC has been utilised in payment cards for
highways and other point of sales [19, 20]. Related research results regarding the business processes in
airports demonstrated that NFC technology with international standardisation might ease transactions and
information exchange [4]. The result of another study investigating the baggage claim showed that the use of
NFC in the baggage could shorten the process of checking baggage tags compared to the use of tickets [21].
Another research that used Single Identity on NFC revealed that the time efficiency reached up to 50% by
using the online ticketing system [22-24].

Previous research states that NFC can be widely applied in the future [10]. It can be seen from the
increasing number of digital transactions which require more efficient mechanisms. The use of NFC in
airports which particularly aims to achieve convenient, ease, and secure transactions for the users has to be
applied from the ticket reservation [22, 25] up to baggage claim [21]. The data validation and the data
ownership can be done faster using the integrated system. Convenience can be enhanced through the
efficient, simpflied, and integrated processes [25].

This study focuses on designing the system which may help service users in doing transactions,
particularly the check-in process. The system is made using Sl to retrieve the citizenship data and to integrate
reservation data and/or boarding data. The database from the citizenship data and the airports are tested to
closely replicate the busines process in airports. This system does not cover baggage registration.
Data duplication by scanning e-1D cards using NFC as shown in Figure 1.
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Figure 1. Data duplication by scanning e-1D cards using NFC

2. RESEARCH METHOD
This study is theoretical research focusing on the implementation of mobile transaction in airports
and NFC-based single identity. These phenomena were investigated and identified into several major
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problems in airports. The design of the system and the implementation were then developed. After the
prototype was finished, the simulation of the system was run and tested by several testers who have travelled
with airplanes. The system tested followed the scenario of testing. Questionnaires investigating the
application installed on Android were also distributed. Business in airport (a) Departure (b) Arrival as shown
in Figure 2.
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Figure 2. Business in airport (a) Departure (b) Arrival

2.1. Single Identity on NFC
Every citizen can only have one identity number called Nomor Induk Kependudukan (NIK) (Single

Identity Number) that is usually used for official administration [14, 15]. This number is unique and only
refers to one resident. The development of the use of ID cards by incorporating biometric data into the
database aims to identify a citizen more specifically. The rationale for using biometric data is that the data are
unique and only attached to one person so they might not be copied or falsified. In the ID cards, there is a set
of data including names, addresses, places of birth, marital status, iris biometric data, and fingerprint scans.

Prior to the utilisation of NFC device for data validation, the data contained in e-ID cards were
copied and stored in the NFC device. The duplication could be completed by scanning e-ID cards directly
using NFC features as shown in Figure 1. The system would read the data in the cards and validate them
based on the demographic database. The data were then stored in the secure element of NFC device.
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The Manual Check-In Procedure: the check-in process in airports involves two (2) documents, that
is, booking reference and ID cards [10, 25] as shown in Figure 2. This study specifically does not cover the
check-in process in checking baggage. In this study, the check-in process is where passengers re-register
themselves and reserve a seat. Passengers give electronic tickets (e-tickets) and identity cards of passengers
stated in the tickets to the airport staff. The staff then check whether the data in the identity card match with
the ones stated in the e-ticket [23, 24]. If the data both in the ID card and in the e- ticket correspond, the staff
will register all passengers stated in the e-ticket. During this process, passengers also check in their bags that
are not allowed to enter the cabin. The result of the check-in process is a boarding pass and/ or baggage
tickets.

3. RESULTS AND ANALYSIS
3.1. System Architecture

This research designed a system that could maximise the use of NFC for offline transactions.
This system was connected by the local network in airports as shown in Figure 3. The data exchange from
NFC device to the local system in airports and vice versa was done using the NFC reader/writer. The data
that would be utilised were sent using an application in the NFC device in the Android operation system to
the NFC reader/writer. The data received by the NFC reader/writer were sent to the airport server to search
and match the data stored in the database with the data being sent. The demographic data received were
checked according to the demographic database and then validated. The check-in process could be completed
once the data received in the airport system matched with the ones in the database.

Internet

Airport Database

NFC Device — L

Citizen Database

NFC Check-In
Device

Figure 3. Systems Architecture of Check-In based NFC

3.2. Check-In Procedures Using NFC

The check-in process using NFC began with the required data such as, booking reference and
passengers’ identity as shown in Figure 4. The data were then sent using NFC features to the system in the
airport. This system was designed using self-check-in, so that the process could be completed faster. The data
received were utilised to search the data regarding flight reservations in the airport database and to validate
passengers’ data in the demographic database. After the data were found and validated, passengers selected
(optional) their seats and confirmed the check-in process. After checking in, passengers would receive a
boarding pass that could be saved in the NFC device.

3.3. A Comparison of the Conventional System and the NFC System

The application of self-check-in has several differences compared to the conventional system
currently being applied. In the conventional system as shown in Figure 5, the check-in staff are in charged of
the check-in process [4]. In contrast, the self-check-in does not apply data validation of passengers’ identity,
but the validation is completed in the gate. During this process, passengers give the data regarding the
booking reference and their identity cards. This check-in system as shown in Figure 4, replaces the check-in
process that is previously handled by the staff. Instead, self-check-in machines are used to complete this task.
The staff are available only to assist passengers if there are any technical issues or if passengers require any
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information related to the check-in procedures. The boarding pass that is received after the check-in is
completed is stored in the NFC device. This check-in process is completely paperless during transactions.
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|Initialize Process

Send Booking reference and
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Figure 4. Check-In process using Sl and NFC
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Figure 5. Flow of Airport Check-in without and using NFC
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3.4. Prototype

Two applications were developed, which one of them was installed in the user’s device while the
other was installed in the airport. These applications have several features which support the process of data
management and check-in as shown in Figure 6. The user’s application required user data retrieved from SI
card. The data then were used to retrieve the data stored in the citizen database. SI number was used to
retrieve booking data, which was done by the owner of SI data. When the user did the check-in process,
Sl data and booking data were sent to the application on the device in airports using NFC.

The feature for retreiving booking data required the database that supported the relational data
storage. This scheme might ease the process of booking data collection which was interrelated and indexed
using the user’s SI number as shown in Figure 7. All the booking data which had Sl data from users were
collected along with the booking details.
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Figure 6. Features on NFC-Based Check-In System
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Figure 7. The Scheme of Database in the Application of SI for Check-In Process

3.5. Alpha Test

Testing was carried out using a simulation and guided using a test case. The test case tested each
feature in the installed applications on the user’s device and the airport’s device as shown in Figure 8.
The data used were dummy and the results of the test can be seen in Table 1. The application could only be
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used to check-in in airports, while online check-in could be integrated through synchronization or manual
input. The application did not use the internet in the check-in process because one of the advantages of using
NFC is in the offline transaction. The application stored demographic database obtained from reading the Sl
card. The SI number was used to retrieve ticket and reservation data from the airport database. The gate-
checking process was done by resending the reservation data (before the check-in) or boarding pass and
identity cards (after the check-in). The SI number was also used to retrieve the citizenship data,
the reservation data, and the boarding pass of all the family members registered in one family card.
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Figure 8. Prototype of Check-In Application on User and Airport Device

Table 1. Test Case on Check-In System

No Test Category Implementation Test Case Result

1 Registration Smartphone read data as stated in e-KTP Passed

application data, that was obtained, received as requested Passed

read S| data which has been registered Passed

Incomplete or empty fields Passed

Use username which has been registered Passed

Save data to register Passed

Data read from e-KTP is not matched or registered. Passed

2 Login Smartphone User enters correct username and password Passed

Application User enters incorrect username and password Passed

Device is not connected to internet network Passed

3 View Data Smartphone Display passenger data Passed

Application Display all family members’ data Passed

Display booking data Passed

Display boarding pass data Passed

Airport Application  Display passenger data Passed

Display all family members’ data Passed

Display booking data Passed

4 Check-In Smartphone Send passenger booking data / passenger identity to the Passed
Application airport system

Receive boarding pass data from airport application Passed

Airport Application  Receive data from smartphone application Passed

Use check-in data Passed

Allocate seats automatically Passed

The test results revealed that the application could display the booking data and the user’s data
which were retrieved from the citizen database. The check-in process could be carried out in a simpler way
and paperless. This system was considered more efficient to manage data and its use could minimise
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redudancy and reduce repeated data input. In conclusion, SI has made the user’ booking code easier to be
integrated with the system.

4.  CONCLUSION

The implementation of this system can speed up the check-in process in airports. Additionally,
the validation process can be completed more accurately and efficiently due to the utilisation of the system.
Booking reference data and demographic data are stored in the NFC device, so that transactions can be
paperless. It is hoped that the system based on NFC may maintain the quality of check-in process in terms of
time required and services in general. The implementation of NFC technology, e.g. for payment transactions
and data exchange, is not limited to the use of application since it can also utilise the NFC tag. The NFC tag
can be used to label baggage or transfer data such as, reservation data and citizenship data. The NFC
technology might be more effective due to its offline system which facilitate faster transactions and bigger
data storage capacity. Furthermore, it can substitute the use of paper which is commonly used in airports,
especially in the form of boarding pass. Nevertheless, the use of NFC in airports needs to be standardised for
better integration systems. Further research may investigate the enhancement of the security data exchange
through NFC such as, using biometric data e.g. fingerprints and face recognition for validating data
ownerships. Future studies may also cover the integration of oversized baggage registration and payment, so
that it may reduce the number of airport staff during the transaction. The integration of check-in method, data
validation and authorisation, and transactions may increase the ease of transaction and the efficiency of
utilising human resources in airports.
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