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ABSTRACT

Background: Inventory systems are very numerous and require a long time when rechecking. In doing a shortcut
time for checking, it can be done the application of augmented reality.

Methods: This research can be applied to all types and brands of smartphones. The testing was carried out using three
different types and brands of smartphones in three conditions: dark rooms, bright room and open spaces for three
times for each smartphone. It examines the suitability of displaying asset objects such as Infusion Device Analyzer
(IDA-1), Electrical Safety Analyzer (ISA) and Piranha radiology high voltage tester with target objects using existing
inventory labels also Barbarian with the target a book cover with the distance 10, 15, 20, 25 and 30 cm.

Results: By using three different types and brands of smartphones: A, B and C, the incompatibility result percentage
of the asset object with the target object is obtained. The average of incompatibility result of Smartphone A, B, and C
for the ISA asset object is 83%. The average of incompatibility result of Smartphone A, B, and C for the IDA asset
object is 71%, The average of incompatibility result of Smartphone A, B, and C for the Piranha asset object is 36%,
For the whole result for Barbarian object asset is 100%.

Conclusions: Making augmented reality has been successfully carried out with 3D models but there is a discrepancy

between the appearance of asset objects with the target object except for the book cover and barbarian.
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INTRODUCTION

Inventory systems for tools and goods are things that
must be present in every organizational system. The
inventory system is very important in the governance
system of tools and goods of an organization.'”
Inventory systems always use a certain identity to
identify and identify the object of the tool. The tools and
goods identified in an inventory system are numerous and
require a long time when rechecking. Even though the
recheck process can be done, the form of tools and
inventory items cannot be seen in real time and requires
time if you want to see the tools and goods directly. In
doing a shortcut time for checking the inventory of tools
and goods can be done the application of Augmented

Reality that displays the "real” form of equipment and
inventory items.

The development of digital technology has penetrated in
various aspects. One form of the development of digital
technology is the creation of augmented reality (AR).*”
AR technology is a technology that combines the
description of virtual objects (3 dimensions) with a real
environment. 3-dimensional (3D) objects that can be
displayed in the form of animation or indeed real objects
which is designed to be a 3D object. Real objects that are
designed to be 3D objects require supporting software, in
this case, you can use Blender. The 3D form that has
been formed is arranged and combined with the real
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object as the target object. The merger was carried out in
the vuforia and unity portal software.***?

The application of AR is very broad.” In this study, the
application of AR is focused on identifying inventory
items. Goods inventory always uses certain identities in
the form of labels. Items that have been labelled often
need accurate archiving. In order to cut the search time in
identifying an item, an application from AR can be
applied. On the inventory label listed, it is necessary to
first recognize the label.** An inventory label that has
been identified as the target object, if a highlight is
shown, a 3D object will appear on behalf of the label.

AR designed in this study can be applied to all types and
brands of smartphones with special specifications located
on the qualifications of Android. Types of Android are
used, ranging from the type of Android 4.1 (Jelly bean) to
the latest series of Android 7.1 (Nougat).”>™" The type of
smartphone camera that is used does not have a certain
standard and only conditionally the target object gets a
fairly bright beam of light.*® The procedure for using this
application is downloading a smartphone, followed by
installation on a smartphone. The installed application is
then run. Smartphones must be directed to the target
object, in this case, is the label of Inventory of goods.
With the correct direction on the target object, the 3D
form of the asset object will appear.?

Implementation of AR in the system Inventory of
electromedical equipment can make it easier for inventors
to recheck their inventory. The inventor can see the form
of inventory directly without having to go to the location
of the item located. In addition, in general, AR systems
have simplified aspects of human life in its application.
This study examines the determination of Asset Objects
using Infusion Device Analyzer (IDA-1), Electrical
Safety Analyzer (ISA) from FLUKE and Piranha
radiology high voltage tester with target objects using
existing inventory labels.

The purpose of this study is to implement an Android-
based AR system in medical electronic equipment, such
as Infusion Device Analyzer (IDA-1), Electrical Safety
Analyzer (ISA) from FLUKE and Piranha Radiology
High Voltage Tester, with the special purpose:
performing the design and manufacture of AR systems,
making asset object user interface features and test the
overall function in the AR system.

METHODS

This research is an AR applied research design system to
identify the inventory of medical electronic equipment.
The design used in this study with the steps described by
the flow chart (Figure 1).

The explanation of the activities carried out is described
in the following topics.

literate study |

.

Design and manufacture Augmented Reality
Systems

!

Making Asset Object User Interface features

l Iteration
| Test the function of the Augmented Reality |

!

| Conduct Overall Performance Analysis |

!

| Compile the final report of the study |

Figure 1: Research design flowchart.
Literate study

Implemented by searching and studying books and
literature sources that have to do with this paper
including other studies, similar, which have been applied
to other fields. In this stage, there are also various
understandings through the tutorial on making and
designing AR, how to create object dimensions and the
ability of the AR user interface from many sources.

Design and manufacture augmented reality systems

Determine image objects using a camera that is intended
as the target object. In this case because the application
needs of this research are in the inventory system, the
target object used is the existing inventory label plus a
book cover to differentiate the target object. Taking
pictures of the target object is carried out in an open
space under the sun so that it can get a bright intensity
value. Creation of 3D objects from the target object. The
3-dimensional asset object is designed using Blender
software by taking samples from various sides. The
purpose of the use of IDA-1, ISA of FLUKE and Piranha
radiology high voltage tester as asset objects is only as a
representation of electromedical devices. "Barbarian"
downloaded from online assets are used as reference
assets. There are imperfections in IDA and Piranha in the
form due to the duration of time for their short
production.

The results obtained in the study up to this report are
three electromedical devices: Infusion Device Analyzer
(IDA-1), Electrical Safety Analyzer (ISA) from FLUKE
and Piranha Radiology High WVoltage Tester 3-
Dimensional model. This 3-Dimensional model uses
Blender software which stores files in the form of FBX
(.fbx) and a "barbarian" asset that is used to compare
outputs. Here is a 3-dimensional image of all of these
devices.

The next stage after making the 3D model is the
adjustment between each target object (inventory label)
with the asset object. In the AR system, the four 3D
models are known as asset objects, which can be raised
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from highlighting smartphone cameras to a target object.
Setting the target object can be done through the program
on the wvuforia.com website on the website
synchronization between target objects that will be used
against Unity software is synchronized. The quality of the
target object is determined by it. The more star values are
given by the website (the most 5 stars, the worst 1 star).
The target object that has been determined is a scanning
process on the Vuforia Web Portal to obtain an
augmentable grade, namely the grade of object quality in
the target object to be exported in the form of
unitypackage. This file can be configured in unity
software.

The next stage is to download the file to be imported into
unity software and integrate digitally to position the asset
object within the scope of the target object's image.
Integration is done through the vuforia portal configured
in unity software. The configuration between the Vuforia
Web Portal and unity software, produces a preview of the
conditions that actually occur on real smartphones. There
are obstacles at this stage, namely the difficulty of the
researcher in making the form of Piranha as it really is.
This is because the pattern is not symmetrical in shape. In
Unity software, there is a process of integration between
IDA, ISA, Piranha and Barbarian assets to each of the
inventory labels. This condition can be seen from the
following picture.

Making asset object user interface features

Asset objects and target objects that have been integrated,
will be designed in terms of zooming and Yaw Axiz
moving (rotate) which can see the top, bottom and other
sides of the asset object. With this User Interface, the
display of Asset Objects is interesting. Only by
highlighting the inventory label, can the assets be seen
through various sides. To be able to use this feature can
be downloaded through "Lean Touch" at the Asset Store.

The function test feature can be done when the AR
application is installed on the smartphone because the
two-finger motion function cannot be facilitated through
the cursor. At this stage there are obstacles, namely the
features of Lean Touch Assets. To get the features as
desired, the researchers were only able to do trial and
error because there was no specific description that
showed how the features/capabilities would occur if
executed.

Test the function of the augmented reality system

At this stage, the application that has been formed, will
be stored on the computer (Unity program) in the format
".apk". The application will be installed and run on a
smartphone. From the results of running on a smartphone,
you will see the display quality and movement of the
asset object. There is a “Build Setting” menu in Unity
software to build applications in the .apk format.

After downloading and running on a smartphone, the
results of testing the interface features (zooming out and
sliding.) can be applied.

Iteration

Iterating is very important. Iterations are carried out if
there is a difference between the final results and the
theory when the results obtained are not in accordance
with what was designed. After the application installation
phase is complete, the next is testing the running or not
the application on the smartphone. The application can
run well on four types of smartphones that can be found
in the public market in Indonesia, but there is a very
serious problem, that is, there is no match between the
target object and the asset object.

Except for Barbarian, the three other asset objects
experience unstable conditions, which are not in
accordance with the asset object with the target object on
the smartphone screen when highlighting the camera. The
use of book cover and barbarian is intended to ensure the
program can display the real conditions of the
application. In dealing with this problem, researchers
have repeated the steps to make AR as a whole up to
several times but the results remain the same. For this
condition, researchers assume that the appearance of
target objects is almost the same that makes misfunction.
This condition is very possible to do further research to
answer scientifically.

Compile the final report

In this study, data analysis was carried out by analyzing
the performance of the overall results of the functional
tests that have been carried out. The analysis is done to
test the work function of the AR system based on light
intensity (Lux Meter) and Distance highlighting the
camera (ruler). At this stage the researcher takes
measurements with three types of smartphones, with each
target object three times in three different lighting
conditions, namely in the dark room (lab classrooms
without lights but sunlight still entering), bright room
(same room but plus lighting) and under direct sunlight.
Each of these conditions is tested three times for each
smartphone. This study examines the suitability of
displaying asset objects on a smartphone screen by
highlighting the target object on the camera.*#141*20 The
test method also refers to distances of 10, 15, 20, 25 and
30 cm. Only by highlighting the inventory label, the
assets can be viewed through a smartphone screen.

Research locations were at the Microcontroller
Laboratory, in the Joint Laboratory Building, R.4.9 and in
the Workshop Room of the Electromedical Engineering
Department. The research process was carried out for 7
months (January to September) in 2018.

There is no ethical clearence for this research, because it
has no any connection to human or animal aspects.
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Figure 2: IDA-1 3D model.

Figure 3: ISA 3D model.

--—‘,_

Figure 4: Piranha 3D model.

Figure 5: Barbarian 3D model.

Figure 6: Integration between asset objects and target
objects.

RESULTS

Tests are carried out by placing three types of
smartphones with different brands and labeled
smartphones A, B and C. The place of testing is carried
out in three different conditions (places), namely in a
dark room (room with sunlight through windows), a
bright room (the same in the dark room but with
maximum room light) and open space. The purpose of
this test is to get the incompatibility percentage of the
target object with the asset object that appears. Each test
is carried out three times for each smartphone used.

For the first data group is the testing using smartphone A,
B, C for ISA asset objects with ISA inventory target label
object. The result table can be seen below (Table 1).

Table 1: The testing result for smartphone A, B and C
to detect ISA (%).

Dark room  Bright room  Open space

A 87 80 94
B 80 100 80
C 100 87 87

For the second data group is the testing using smartphone
A, B, C for IDA asset objects with IDA inventory target
label object. The result table can be seen below (Table 2).

Table 2: The testing result for smartphone A, B and C
to detect IDA (%0).

Dark room Bright room Open space

A 67 60 74
B 80 87 80
C 80 67 47

For the third data group is the testing using smartphone
A, B, C for Piranha asset objects with its inventory target
label object. The result table can be seen below (Table 3).

For the fourth data group is the testing using smartphone
A, B, C for Barbarian asset objects with the book cover
target label object. The result table can be seen below
(Table 4).
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Table 3: The testing result for smartphone A, B and C
to detect Piranha (%0).

Dark room Bright room Open space
A 54 47 60
B 27 27 47
C 20 20 26

Table 4: The testing result for smartphone A, B and C
to detect Barbarian (%0).

Dark room Bright room  Open space

A 100 100 100

B 100 100 100

C 100 100 100
DISCUSSION

From the testing table that uses smartphone A with the
ISA object target, there is a mismatch between the target
object with very high asset objects, 87% for a dark room,
80% for a bright room and 94% for open space. An
undetectable condition also occurs, i.e., when an asset
object does not appear on a smartphone screen in any
condition of the room. When the smartphone A is used to
detect the IDA object target, there is a mismatch between
the target object with very high asset objects, 67% for a
dark room, 60% for a bright room and 74% for open
space. An undetectable condition also occurs, i.e., when
an asset object does not appear on a smartphone screen in
any condition of the room. For the testing table that uses
smartphone A with the Piranha object target, there is a
mismatch between the target object with very high asset
objects, 54% for a dark room, 47% for a bright room and
60% for open space. An undetectable condition also
occurs, i.e., when an asset object does not appear on a
smartphone screen in any condition of the room.

The testing table that uses smartphone B with the ISA
object target, there is a mismatch between the target
object with very high asset objects, 80% for a dark room,
100% for a bright room and 80% for open space. An
undetectable condition also occurs, i.e., when an asset
object does not appear on a smartphone screen in any
condition of the room. The testing table that uses
smartphone B with the IDA object target, there is a
mismatch between the target object with very high asset
objects, 80% for a dark room, 87% for a bright room and
80% for open space. An undetectable condition also
occurs, i.e., when an asset object does not appear on a
smartphone screen in any condition of the room and for
the testing table that uses smartphone B with the Piranha
object target, there is a mismatch between the target
object with very high asset objects, 27% for dark room,
27% for bright room and 47% for open space. An
undetectable condition also occurs, ie when an asset
object does not appear on a smartphone screen in any
condition of the room.

From the testing table that uses smartphone C with the
ISA object target, there is a mismatch between the target
object with very high asset objects, 100% for a dark
room, 87% for a bright room and 87% for open space. An
undetectable condition also occurs, i.e., when an asset
object does not appear on a smartphone screen in any
condition of the room. It is also happened, for the testing
table that uses smartphone C with the IDA object target,
there is a mismatch between the target object with very
high asset objects, 80% for a dark room, 67% for a bright
room and 47% for open space. An undetectable condition
also occurs, i.e., when an asset object does not appear on
a smartphone screen in any condition of the room. For the
testing table that uses smartphone C with the Piranha
object target, there is a mismatch between the target
object with very high asset objects, 20% for a dark room,
20% for a bright room and 26% for open space. An
undetectable condition also occurs, i.e., when an asset
object does not appear on a smartphone screen in any
condition of the room

When testing smartphones A, B and C are performed on
barbarian target objects, the results of the overall asset
object display that are obtained are 100% accurate and
clear. This perfect condition occurs in every lighting
condition in the range of the overall varied range.

From the research and experiments that have been carried
out it can be concluded that making Augmented Reality
has been successfully carried out with 3-D models as
asset objects for IDA, ISA, Piranha and "barbarian" and
target objects that use inventory labels on each tool plus a
book cover for target reference. The interface feature has
been pinned and can be run properly, although it can only
be done on a smartphone, because on the PC / Laptop
screen (without touch screen) it is difficult to apply finger
motion through the cursor. The overall test of the
application has been successfully executed on the
conditions on the smartphone, but there is a discrepancy
between the appearance of asset objects (IDA, ISA, and
Piranha) with the target object except for book cover and
barbarian which look very good without any noise.
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