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1. INTRODUCTION

The development of computer technology and the support of information technology based on
mobile much help in solving information and communication problem. Everyone is very easy to access
information without being attached to the place because of the easy access to Internet networks and mobile-
based information-based devices. In the early development of mobile devices, especially mobile phones, each
vendor makes their own platform, so the application is made only for a product. This is not profitable for the
development of the application itself because the existing applications are very dependent on the brand of
mobile phones. A platform that is currently in use by many application developers is Android. They choose
this operating system because it is open source.

The developers can use it for free by customizing the applications that will be in use. Augmented
Reality (AR) is a technology that combines three-dimensional virtual objects into a real three-dimensional
environment and displays them in real time. Unlike virtual reality that completely supersedes reality, a reality
is added simply to add or complement reality. Improved reality can be applied to all senses, including
hearing, touch, and smell. A navigation system with an AR application that uses a camera and GPS is
introduced. The information around the user will be reflected in real-time. Users can find the building they
are looking for or get what they want around. The technology made is divided into three bases, sensors,
vision and hybrid tracing technology [1]. An AR prototype has been proposed to suppress oil leaks. Oil
leakage sensor data makes exploration and data visualization difficult to manage. Automatic AR that can
scientifically visualize, make identification, localization, and visualization of leakage data can be selected
and managed with the development of prototype [2]. However, the AR technology with the subject of fruit
are still rare.

Augmented Reality can also be used as a medium of recognition of an object such as the
introduction of fruit types in the form of information by using a mobile Android device. In this paper,
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Augmented Reality will use a different recognition method to visualize the image of fruit as an object. A fruit
recognition technique is developed based on color, shape attributes and size-based. The method classifies and
recognizes fruit images based on obtained features values by using nearest neighbor classification [3]. A
viewpoint invariant solution for intra-class recognition of fruits by combining color and texture features using
a Neural Network (NN) classifier is experimented [4]. Proposed of image analysis algorithms estimation
models performed accurately using canopy and fruit features using BPNN [5]. However, these methods used
two-dimensional image data of fruits.

A different method to recognize the fruits has created. AR creates a modern environment by
combining real and virtual environments' interactivity so the users feel that the environment created is real.
Three-dimension image data of fruit can be emerged, exposing some information on the fruit type directly by
the support of multiple sensors set on AR mobile devices [6]. This paper presents the design of making this
FruitGarden AR application, but not the implementation yet. This FruitGarden application will give a real
environment information. The paper will consist of some parts, an introduction, the method, the UML design,
with a discussion and the conclusion.

2. METHOD

The research method used for designing the Augmented Reality is divided into several stages,
shown in Figure 1. In the planning phase, identification of problems and information related to research is
performed. Supporting theories are collected from many resources. Furthermore, in the analysis phase
formulated problem-solving based on supporting theory that has been collected in the form of an overview of
the workings of the application program created. At the design stage of the application program is designed
in accordance with the problem solving that has been determined. The design conducted by creating a
Unified Modeling Language (UML) modeling as well as designing the interface [7].

Plan —F Analysis —% Dasign —%  Implemantalion —— Testing

Figure 1. The method

In designing this Augmented Reality application program, we need to consider and analyze
hardware and software requirement that will be used for the program can run as expected. The process of
developing this application program requires hardware and software as media and tools used. It starts from
the model design until the completed program as well when the program is implemented into the real
environment.

There is some hardware required for the FruitGarden application program starts from the
manufacture, storage until the program is used in the actual condition. First is a computer that is used for
designing, writing programs, and testing the program. Next is a database server that serves as database
storage containing fruit data and other information will be used for the program.

In addition, this program requires a mobile device that has a minimal Android camera sensor.
Almost all mobile devices with the Android operating system already have the camera. This tool serves as a
medium to install and run programs that will be used by the user to get information on the fruits. Table 1 is a
list of hardware used to create and run programs.

It also requires software for programming and implementing it besides the hardware. In addition to
the operating system that became the basic software, the design of the program for the developers of the
Android operating system requires other software. The software includes JDK, Eclipse, ADT Plugin,
Android SDK, Map API, Wikitude API, and MySQL to process database server. Table 2 is a list of software
used to create and run the program.At this stage, a model will be designed in Unified Modeling Language
(UML), and the FruitGarden application interface as well.
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Table 1. Hardware Requirement Table 2. Software Requirement
Hardware Remark Software Remark
Computer Minimal specification: Windows 7 Operation system
1. Processor Intel Core 2 Duo P7550 2.26 QCAR SDK VUFORIA  Java programming library
GHz Eclipse Helios Software to develop program
2. Memory 2 GB RAM with multi-language
3. GE Force 9400M programming environment
4.  Hard Disk 250 GB Android SDK (Software Android program developer tool
Mobile Device Minimal specification: Development Kit)
1.  Operating System Android 2.2.1 (Froyo) CYGWIN C++ language compiler
2. Processor ARMv6 600MHz Adobe Photoshop Software to create and edit an
3. Memory 279 MB RAM image
4. QVGA (240 X 320) pixel resolution display
5. General HSDPA 7.2Mbps, 900/2100
MHz, EDGE/GPRS 850/900/1800/1900
MHz
6. Camera

Database Server https://developer.vuforia.com/qdevnet/projects
USB cable A cable to connect devices to the computer.

3. UNIFIED MODELING LANGUAGE (UML) MODELING OF THE FRUITGARDEN
This section will be divided into two parts. First part will explain how the process of the application
through the modeling. The second part will describe the mock-up design of the FruitGarden interface.

3.1. UML Modeling

It has become an obsolete or an old method of development when designing an application with
abstract analysis and design. Using UML tools will help developers in designing the development of an
application that supports object-based programming. UML is used to build effective mobile cloud
applications. The Amazon Web Service and Android mobile platform are used to model profiles and
diagrams against mobile cloud-based applications. UML is used to shorten the gap between software design
and implementation. UML can be used to reduce the complexity of mobile application development [8]. In
this research, we modeled use case diagram, sequence diagram, and activity diagram for the application.

In the FruitGarden application, Augmented Reality user menu and the server must be connected to
the image so the marker detection can be run well. Users and servers can connect when there is an internet
connection or online because all data in FruitGarden recognition application stored on a server. The data will
be an Augmented Reality which will automatically appear if the camera has correctly detected a marker. This
FruitGarden application can also run offline, but only to see other information such as the Fruit menu that
contains information and gallery of the fruits, as well as information menu. Fruit Garden application use case
diagram is shown in Figure 2.
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Figure 2. FruitGarden use case diagram
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Activity diagram of the FruitGarden application illustrated in Figure 3 starts with opening the main
menu. There are three activity menus choice, AR menu, fruit recognition, and information. In AR menu,
activity will continue to display how to use the application and a button to start detecting a marker. Fruit
recognition menu consists of marker detection activity. The fruit data or information in the AR form will be
shown if the application can detect marker properly. It means if we touch Augmented Reality, the fruit
information will appear. In the Fruit menu activity, there are several choices of fruit collections. Each of
which has different information and galleries. While the information activity will display information in the
form of address and phone number of Agricultural Ministry.

Figure 4 is a behavioral representation arranged as a series of practical steps. The sequence diagram
uses one actor, four participants with the lifeline bar, and nine interconnected messages. The flow begins
when a user opens the application using an Android phone that will appear the main view of this FruitGarden
program, which contains profile and menu. The user can select menu from the profile menu available. The
menus on the profile page consist of Augmented Reality (AR), Fruit (fruit gallery), and info (address and
phone number).

The first application will go into the main page view, but the internet network relates to the mobile
Android must be available. On the main page, profile selects the Augmented Reality (AR) menu, after the
entry will immediately appear the procedure of using the AR application. This page has a button menu to
start Recognition marker. Recognition marker requires several processes for the detection by the Vuforia
server. If the marker detection process is successful then Augmented Reality FruitGarden will appear along
with additional information. Other menus can also be selected in use of this application, another menu
consisting of Fruit (fruit gallery) and info (information). The fruit menu contains a gallery of fruit and info
menu containing address information and phone number of Agricultural Ministry.
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Figure 3. FruitGarden activity diagram
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Figure 4. FruitGarden sequence diagram

3.2. Interface Design

This section will explain the interface designs will be built in this FruitGarden application. Broadly
designed Interfaces to be explained divided into two, the main page design and the design of the menu page.
The design of the main page of this application is a splash screen and profile. The main page has several
menus, Augmented Reality (AR) menus, Fruit (fruit gallery), and Information.

The interface design in this section contains a splash screen and profile. On the main page, the
splash screen will first appear on the opening page. While the main page profile as the parent page in this
application, shown in Figure 5. The splash screen on the top page contains the opening image that appears a
few seconds before the profile page. After the splash screen appears then the next is to display the main page
profile application which contains the menu button and text as in Figure 6.

The interface design on the AR menu page contains information on how to use AR Recognition.
The page informs the steps user must perform before using the application. When the user has grasped the
stages then the user can immediately start the Recognition marker to get Augmented Reality. The design of
the page can be seen in Figure 7.

Once the user starts the Recognition marker then the Augmented Reality view will appear. On this
AR page, the user can also see the about and profile menu. This menu contains flash on (activate camera
flash), cont. Autofocus for a camera and then about the application developer. The design of the page can be
seen in Figure 8.

Splash scrsen

Figure 5. FruitGarden splash screen home page

Int J Elec & Comp Eng, Vol. 8, No. 6, December 2018 : 4654 - 4662



Int J Elec & Comp Eng ISSN: 2088-8708 O 4659

Profila

| .ﬂsR‘ GALLERY I rm=0|

Figure 6. FruitGarden profile in main menu
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Figure 7. FruitGarden AR menu page
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Figure 8. FruitGarden alert menu option

The interface on the Fruit menu page contains a gallery of fruits. This fruit gallery is an additional
feature in the FruitGarden application. With this additional feature, users can view the fruit list available for
Augmented Reality. Hence, the user has no difficulty in getting the information. The design of the fruit page
can be seen in Figure 9.

The FruitGarden page in Figure 9 consists of several fruit menus, rare fruit, production fruit and
seasonal fruit. The fruit is original Indonesian fruits. Inside the menus contain fruit information and gallery
menu. In the Gallery menu on the information page contains pictures of the fruit, the fruit is a common object
fruit for tourism. Figure 10 shows the fruit gallery. Figure 11 shows information page.
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Figure 9. FruitGarden menu page

IMAGE]L IMAGEX

IMAGE]Y| | IMAGE4

IMAGES| [IMAGEG

Figure 10. Fruit image on FruitGarden gallery page
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Figure 11. FruitGarden information page

Making Augmented Reality requires a camera that is feasible for the marker recognition process for
the application to run properly. As well as a good program design can recognize the marker quickly [9]. Then
we do start the marker project and ensure that all the required tools are installed properly. In addition,
metadata is a data file should be made that contains the name JSON. The file will be uploaded into
FruitGarden database on Vuforia [10]. Metadata is created using notepad and then fill with the same JSON
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names as the JSON files on the content. Making FruitGarden Augmented Reality requires some images of
fruits as the image uploaded to the server Vuforia and used as a marker [11]. The site of
https://developer.vuforia.com/ will be used to upload these fruit images. Before the image is uploaded, the
first image is processed digitally by using Paint and Photoshop to have better quality. This fruit images will
have emerged in three-dimensional form.

This AR application can be expected combined with other agricultural fields research. A research of
image processing diagnoses the leaves disease is possible to be embedded into AR [12]. Evaluation of the
condition of the fruit has experimented. However, there are several techniques performed in the agricultural
industry, especially in observing the conditions in the fruit. Quality of fruit and maturity level is the evaluated
parameters. Smooth evaluation techniques are using ultrasonic measurements, light spectroscopy, MRI and
X-Ray, computer vision, and others. Evaluation of using AR technique is also challenging [13].

4. CONCLUSION

An Augmented Reality design application, the FruitGarden will recognize fruit types of using cloud
recognition method on the Android mobile device. This application will display the information of the
existing fruit by using the camera on handphone so that user can easier to know the information of the fruit in
real-time, interesting and interactive details. This proposed method is different in any fruit recognition system
available. The implementation will be worked later. This FruitGarden application enriches the AR
technology in objects variation.
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