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ABSTRACT

The Indonesian government policy to provide subsidized fuel
usage restrictions encountered abuse problems that required a
system that can help the process of monitoring the
implementation of the fuel subsidy restrictions. The use of
smart labels on this system makes the vehicle identification
can be performed more quickly and may preclude possible
fraud related to the use of subsidized fuel restriction policy.

General Terms

Your general terms must be any term which can be used for
general classification of the submitted material such as Pattern
Recognition, Security, Algorithms et. al.
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1. INTRODUCTION

Since 2012 the Government of Indonesia has been imposing
policy of restrictions on the use of fuel oil (BBM). State-
owned oil company of Indonesia (PERTAMINA) as related
party determined three criteria of unauthorized vehicles
using subsidized fuel which are red vehicle registration plate,
military and police vehicle registration plate, and special
purpose vehicles [1]. On the other hand, the use of subsidized
fuel restriction options is considered ineffective because the
operational cost of surveillance system is so high, but the
result is not effective [2]. Supervision of subsidized fuel
distribution which has been done by Board Committee on
Downstream Oil and Gas (BPH Migas) and local government,
until now still continue to make improvements. So that it is
needed to build a smart system which could assist in the
supervision of the implementation of the fuel subsidy
restrictions.

Based on this background, this research will develop a new
system for monitoring the implementation of subsidized fuel
restrictions. Intelligent Systems for vehicle registration plate
can be used to indentify an unauthorized vehicle use
subsidized fuel or not. The system can record the identity of
the vehicle, so it will be known whether the vehicle qualifies
as an unauthorized vehicle use subsidized fuel or not. By
using the Smart Label detection, process vehicle can be done
quickly and can diminish the chance of occurrence fraud
related to the use of subsidized fuel restriction policy.

2. RELATED WORK

Some research which are related to the use of Radio
Frequency ldentification technology (RFID) has been a lot
done, such as for monitoring the food condition [3], to control
the logistics field [4], as well as for tracking and monitoring
the goods delivery [5]. In the integrated use of smart labels
which is used to track food information and monitoring the
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condition of food, using humidity, temperature, and light
intensity sensor interface circuit with A / D converter and a
13.56-MHz RFID transponder for transmitting and receiving
data, and to collect from the external reader energy for
recharging on-board and turn on the transmitter micro battery.
The proposed system, designed in a 0.18-mum CMOS
technology, the simulation achieving the required
performance, in terms of functionality, accuracy, and power
consumption [3]. Other studies on the use of RFID smart tag
for traceability of food temperatures in this case the fresh fish.
The primary objective of this study was the validation of
RFID smart tag developed for real-time tracking and
monitoring of the cold chain for food applications. RFID-
based system consists of a commercial smart tag and
reader/writer. Smart tag attached to the product to be tracked
which integrates light sensor, temperature and humidity,
microcontroller, memory chip, low-power electronics and
antennas for RFID communication. Log sensor data can be
stored in memory along with the tracking data. A
reader/writer is used to read and write data on the smart tag,
the wireless reading distance of 10 cm, in real-time at any
time of the food chain. Experiment is the system uses fresh
fish which proves that this system presents important
advantages compared to conventional search tools and
temperature data logger, memory, among other advantages,
the usefulness, the absence of the role of humans, there is no
visibility of tags needed for reading, the possibility of reading
many tags at a time simultaneously and resistance to moisture
foods and environmental conditions [6].

3. RFID SMART TAG

There are various kinds of antenna design labels, each with a
type of own characteristics. Antenna design is influenced by
various elements, such as the area label operation (near or
far), the field of electricity (electric field or magnetic field),
the constraints regulation, and the environment in which the
equipment will be operated. For example, a environment with
many metal-containing structures can affect the time varying
electromagnetic fields, thus affecting the performance of the
antenna. Designing antenna in accordance with the structure
of the metal will require special consideration. An aspect of
importance of the design process is to allow the maximum
distance between the reader antenna and label antenna [3].

4. TAG ANTENNA DESIGN
CONSIDERATIONS

The use of RFID in identification of objects in various types
of systems will be widely used to various places around the
world. On the product packaging for consumers to use new
ways ie by integrating the RFID label into the packaging,
labels develop appropriate packaging, and the contents of
packaged goods [3]. In previous studies on the design of the



antenna, there are numerous publications on the RFID tag
antenna, both of which use active tags and passive tags like
Slot Antenna Design [7], the F-antenna design Reversed [8]
and Design Fold Dipole antenna [9], to consider some of the
most relating to this publication only covers aspects of
antenna analysis and practical aspects such as the suitability
of the antenna for a particular application [10]. However, that
is not covered is a methodology to design the tag antenna and
a clear view of the design criteria for the tag antenna. A
discussion of the research aims to bridge the differences in
knowledge of the tag antenna. In another study of RFID labels
can be placed on a corrugated cardboard box containing dry
goods. Antenna design presented a credit card-sized deemed
suitable size for labels in most cases used in supply chain
applications.

RFID portal
(a suitable reader antenna
configuration to allow maximum
coverage of RFID tags)

Cases are labeled with RFID tags

Packed cases placed
on a conveyor belt

Fig 1: Penggunaan Label RFID pada Aplikasi Supply
Chain

5. RFID DESIGN METHODOLOGY

A simple approach is to consider a single element or two
element matching network that will change the impedance of
the antenna to form a conjugate match to the impedance of the
chip. As the matching network must then physically
implemented as part of the antenna due to the use of lumped
circuit elements are separate, lossy expensive, and less
efficient method area. RFID tags produced certainly tend to
be too complex for analytical investigation and various
numerical electromagnetic analysis software based on the
method of moments for the two-dimensional planar structure
(MoM), finite element method (FEM), or finite difference
time domain (FDTD) method for more complicated structures
three dimensions may be used. Before using design tools, it is
essential to develop strategies and evaluate the performance
simulation tool by comparing simulation results with those
from the analysis and measurement results. Then, a new
antenna design can be modeled and simulated to obtain the
desired antenna gain, input impedance, and to understand the
relationship between the dimensions of the tag antenna and
the antenna input impedance, which is very important to
provide the maximum power to the tag.

Once the optimal antenna design has been developed, the
prototype of the antenna can be constructed and their
performance can be evaluated by measuring the read range
under controlled conditions (such as an anechoic chamber) or
in a practical environment in which the tag will be deployed.
In terms of the design of the tag is not satisfactory, the whole
process of design iterations needed to obtain adequate antenna
performance. The following sections describe, in detail, the
two tag antenna design suitable for tagging cases in supply
chain applications, as required in the fast moving consumer
goods (FMCG) applications.
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6. IMPLEMENTATION

This research uses several labels which are tested as shown in
Figure 1. Each label has a memory capacity of 496 bytes,
which is used to store motor vehicle information. The
allocation of memory (memory mapping) on this system as
shown in Table 1. Information about the contents of the
vehicle is made in accordance with the Certificate of Number
Vehicle (vehicle registration) and Certificate of Motor
Vehicle Owner for further research directions are building
prototypes of e- Certificate of Number Vehicle.

Table 1. Memory Requirements on Motor Vehicle
Identification Label Systems

Field Name Field Length Example information

WVehicle rezistration Humber 9 digit (without-yor 11 | AB-1234-CDE
digit fwith )
Owner's nams 20
Addsess 50
Jab 20
ID Number 19
Brand 2 Honda Lookup 2bls
Type 15 NF11BID MT
Catesnny 2 MOTOR CYCLE Lookup tzhle
Maodel 2 Sala Lookup tzbls
ezt of manufacturins 4 2013
Cylindss capacity § dizit (without-yor 7 128920
digit fwith -)
Vehicle ldentification Number | 17
Vehicle Enzine Number 12
Calos 2 BLACE Lookup tzhls
Fuel 2 Gasoling Lookup tzhle
Caolor of registration vehicle 2 BLACK Lookup tabls
number
Year of Resistration 4 2013
Certificate of Matar Vihicle 10
Owner Number
Humber of axis 1 8 (trzilen)
Humber of Whasl 2 22 {trziler)
Invaice Number 14
Imparnter 20
TOLLECOTH INFORMATION
PIBE number
SUT number
TPT numher
Form A'B/C numhers builtup
vehicle
Office of Costoms
Anction Number
2kep DUM TNIPOLEI numhar
CHANGE OF IDENTITY
Chanz 50
Type of Changs 2 changz of vehicls Lookup Tabls
idemtification number
Ralezzed in 15 Ujung Pandang
Datz 10 31-12-2013
POLICE NOTES
Police Motes 3 Mz Jaya certificats Usad for

Mao. 123456 date 31- palice notes
12-2013 szys thatthe
vehicle has changed
the shaps of the lisht

Fig 2: RFID tag (Label)

7. RESULT

The smart system of motor vehicle identification system has
two parts, namely the system itself which consists of a reader
and smart labels, and information systems as the user
interface. The information system is illustrated in Figure 3,
allows the administrator to enter vehicle data on the label and
in Figure 4 is a display on the user side.
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Sistem Cerdas B untuk P BBM

[[Pemilikc | ciri Kendaraan | STNK 8PKB | Faktur Import / Build Up | Pabean | Perubahan |

1 Scan: 3470371121

Input Data Pemiik
Nama
Alamat
Pekerjaan
No. KTP
Reset a | Save
Tabel Data Pemilik
No Nama Mamat Pekenaan No. KTP | i
€0 | Delete

No. Polisi
Tahun Pembuatan
Bahan Bakar
Wama TNKB

8:00 PM

oot o) 62572014

Fig 4: Administrator Interface

Figure 5 shows Home page. On this page you will be able to
choose between entering as a gas station and as Administrator,
by selecting the combo box "Sign In".

Figure 6 shows the gas station Page display. This is the main
display used by the gas station attendant. On this page it
shows the important data range of the RFID reader. Each
officer serves buyers fuel filling stations are required to press
the "layani" and will be asked to enter the number of liters of
fuel to be purchased, as shown in Figure 6. (No. Plate, Total
Buy Gasoline, Vehicle Type, Eligibility, Smart Card ID
Label) vehicles within range of the RFID reader. Each officer
serves buyers fuel filling stations are required to press the
"layani" and will be asked to enter the number of liters of fuel
to be purchased, as shown in Figure 6. The amount of fuel
which is purchased by a buyer per day will be recorded in the
column "Total Bensin Beli", which aims to limit to only 3
liters of gasoline which can be purchased by the buyer. In
each data record is a button "View" whose purpose is to
display the data more specific buyer. See Figure 7.

Halaman Utama

Sistem Cerdas Identifikasi Kend: B untuk Pemb BBM B bsidi
Lagin
Masuk Sebagai 1 | SPBU |
Mama Pengguna ‘spbu |
Kata Sandi [ |

Fig 5: Home page

Jumlah Beli

Eerapa Liter Akan membeli BER 7
|25 |

Fig 6: Amount of fuel-to- purchase Form
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Administrator Form is the main page where the admin work.
On this page the admin can view, add and change data buyers
of new fuel. So each purchaser of fuel is required to register to
receive the ID that was registered by the administrator to the
database. Administrators for the main display page can be
seen in Figure 8.

£ Lihat Pemilik g

Sistem Cerdas Identifikasi Kend: B untuk Pemb. BBM B bsidi
E20010326000 006622102FAS
Pemilik | Ciri Kendaraan | STNK BPKB | Faktur Import 7 Build Up | Pabean | Perubahan|

Input Data Pemilik
Hama . |Adi Boemila |

Alamat * [J1 Imam Bonjol, Pekalongan

Pekerjaan : [Nelayan

Ho. KTP . 3375020207920006

Layak Subsidi

Fig 7: Vehicle Owner Form

& Administrator
Fle  Author

Sistem Cerdas |dentifikasi Kendaraan Bermotor untuk Pembatasan BBM Bersubsidi
Tabel Pemil:

[DSmat  MamaPemik | Kelwakan  LhatData  UbehData Delete Data
b | U Haw

HTED. BottyCher (ORISR b | U | e |
EAN0E. Adboenc [ L Ubeh Haps

5

i

[ Tambah Pemilik dengan ID Smart Card Baru

Fig 8:. Administrator Form

To view the data administrator can just press the button
"Lihat" on each data record, and will display the Data View
page as shown in Figure 7. To change the data administrators
can simply press the "Ubah" in the data record to be changed
and it will display the page Change data as shown in Figure 9.
After completing the data to be changed, then the user can just
press the "Ganti" to change the data, or press "Batal" to
cancel. Furthermore, if you want to delete, then simply press
the "Delete" on the record to be deleted. To add data to the
owner / buyer of fuel admins can press the button "Add
Owner with New Smart Card ID" and must perform a scan
Smart Card ID to be added to the new data. See Figure 10.
Once you have selected, then the administrator can begin to
incorporate new data to be added and press the "Save" button
to add data to the database. See Figure 11.

International Journal of Computer Applications (0975 — 8887)
Volume 107 — No. 20, December 2014

% Administrator - Ubah Pemilik

Sistem Cerdas Identifikasi Kend B untuk Pemb BBM Bersubsidi
E20010326000006622102FA5
Pemilik | Ciri Kendaraan | STNK BPKB | Faktur Import / Build Up | Pabean | Perubahan |

Input Data Pemilik
Nama : |Adi Boernila |

Alamat  [J1. Imam Boniol. Pekalongan

Pekerjaan : |Nelayan

No. KTP - |3375020207920006

Fig 9: Edit Vehicle Owner Form

(= Administrator - Scanning E]
1D Smart Card yang Ditemuk.an

Mo, [1n] EFCLength Times #

1 E 20010326000 006621303008 12 &0

2 E 20010326000 00662200200 C 12 58

3 E 20010326000 006621803004 12 64

4 E2001 0326000 0066221 02F A5 12 £5

5

Fig 10: Scanning Process Form

{8 Administrator - Tambah Pemilik

Sistem Cerdas Identifikasi Kendaraan Bermotor untuk Pembatasan BBM Bersubsidi

10 Smart Card Label, E20010326000008622202F 48

Peilik | Ciri Kend, | STHK BPKB | Faktur Import # Build Up | Pabean | Perubshan |
Input Data Pemilik
Hama : [Poniyen| |
Alamat
Pekerjaan :
No. KTP

Fig 11: Data Entry Form
8. CONCLUSION

From the research, it was found that the data stored in the
smart label can be used to display the status of the vehicle's
fuel subsidy. The data stored in the smart label is the same as
vehicle registration data, and the data which is used to
determine the status of the vehicle subsidy are the year of
manufacture, the cylinder capacity and the type of vehicle
registration.
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