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Abstract. This paper introduces an augmented reality authoring tool that allows
users to edit and publish an examination application with the Augmented Real-
ity (AR) interface. The AR authoring system in this paper is constructed with
the help of ARToolKit, a widely used open source for AR. This unique system
can help users with no programming knowledge to build AR applications
quickly and efficiently. 2D text, 3D content editing, and finger-based interac-
tion are the three major components found in the AR authoring environment.
AR content created by the user is stored in a separate txt file for easy sharing,
modification, and reusability. A user testing of the published examination ap-
plication was also conducted, and participants in the testing offered generally
positive feedback.
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1 Background

In order to introduce AR technology to the public and to content developers, many
AR development tools have been proposed. These tools can generally be divided into
two categories.

The first major category is AR-related library or software framework. Since the
development of AR applications is technologically complex, using such systems as
computer vision, computer graphics, image recognition, and so on, developing an AR
application at a low-level programming environment often consumes considerable
amounts of time. Therefore, in order to shorten AR development time, many AR
related libraries and software frameworks have been proposed. Some of the most well
known libraries and frameworks are ARToolKit [1], 0osgART [2], DWARF [3],
MRT(Mixed Reality Toolkit) [4], ARTag [5], etc. Among these libraries, perhaps the
most widely used is ARToolKit, a C/C++ based open source tracking library. The
ARToolKit library is so popular that it has even been transferred into other computing
languages, such as NyARToolKit (Java) and FLARToolKit (Flash ActionScript).
Other than tracking issue, some libraries, such as OSGART, focuses on rendering
issues related to AR. However, despite the many efforts expensed in the development
of AR tools, most if not all of these tools are still only accessible and practically use-
ful to professional programmers. The remainder of the universe of potential AR users
are still waiting for tools which will provide them with a competitive amount of AR
developing power.
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The second category is the GUI-based AR authoring tool. As opposed to text-
command based interfaces, GUI’s provide more intuitive interaction for users. Before
the GUI-based AR tool, a finished AR application might require programming and
then de-bugging thousands of lines of code. Even with AR related open source librar-
ies, developers still needed to invest significant time to learn how to use them. By
introducing the GUI to the tool, developers now have a tool allowing them to com-
plete AR applications on a point-and-click basis. AMIRE [6] is one of the GUI-based
AR authoring tools. With it, users create AR applications without having to write any
code. DART [7] is a plug-in for Adobe Director software which allows one to author
AR content as well. ComposAR [8] provides another GUI-based tool for authoring
AR content. Outside of the GUI solution, ComposAR provides an additional scripting
interface for advanced users with computer programming experience who desire more
control over the application design process. ATOMIC Authoring Tool [9] is among
the examples of AR authoring interfaces made extremely simple.

We notice that most of the above mentioned tools only focus on building the rela-
tionship between AR Markers and 3D models. When the above tools are used to build
complex AR applications, they either fail entirely or require further scripting to
achieve the goal. For a non-programmer, AR application development is therefore
highly restricted if only these tools are available. In this paper we propose a GUI
based AR authoring tool that allows users to build AR applications with examination
mechanisms and 3D model display functions free of any further coding. The user can
answer pertinent questions at decision nodes by pointing to Yes or No Markers.

2 System Design

The system design has four key features:

First, we embed a Yes/No question examination mechanism in the AR authoring
tool. From a pedagogical standpoint, examination is an important method in under-
standing the efficacy of a system of learning. However the examination process is
often dry and not very attractive to students, especially younger ones. Also, a question
might not be only text-based. It might be a graphical question that contains a 3D vir-
tual model. Using a Marker-based AR application, users can interact with 3D models
in a way that is very similar to how one interacts with real objects. Hence we hybrid-
ize the AR interface and examination to best take advantage of the most desirable
traits of each system. To do so, a question and answer input interface is needed. In the
authoring interface, a user can type in the question and choose the correct answer to
the question in the question input section. If the question requires 3D virtual modeling
in order to gain additional information, a user can also select a 3D model that has
been previously made from the local computer to assist. If the 3D model’s settings are
not appropriate, the system also provides some basic functions to adjust the 3D
model’s size, translation and rotation parameters. Testing revealed that developing a
20 Yes/No question-based AR examination application using the system frequently
required no more than ten minutes provided any 3D models and questions have been
prepared beforehand.

Second, the reusability of the question data is considered. The system stores the
question data in an external text file. All the questions and their answers, 3D models’
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saving paths, and Marker information are saved with predefined rules in a single txt
file. There are two important purposes in doing so. First, saving the question data in
an external file allows authors to exchange question data more easily via im-
port/export protocols. This feature reduces the development time one step further
when question data is readily obtainable. Second, the generation of questions is basi-
cally relying on the text file. Authors can readily understand most of the rules of the
text file once they have examined it using the authoring system. This means the au-
thor can modify the questions in the text file directly without using the authoring
system. This feature gives authors an easy and fast way to create or modify an AR
examination application.

Third, the system is divided into two different modes, the authoring mode and the
viewing mode, to provide the author and students the various functions they need. The
system structure is shown in Fig. 1.

—— Content Developer User/Stucent
AR #Authoring Interface AR Viewing interface
Exzport I
Question files (txt format) Import
Import 2D model files
.

Direct Modification

Fig. 1. The Authoring tool system structure of authoring and viewing modes

Fourth, we utilize a complete graphical user interface in the system. Target users of
the system include teachers and students in elementary/high/senior high schools. Be-
cause the target users’ knowledge of computer programming is assumed to be limited,
a GUI-based interface will be more suitable for them. With our system, a few clicks
and the input of some questions suffice for the author wishing to rapidly complete an
application.

3 Prior User Testing and Discussion

We conducted a user testing to gather feedback and responses after using this system.
The participants are all elementary students from the central region of Taiwan. There
are a total of 24 students, all aged around 8 years old, who participated the experiment.
To begin, we setup an AR examination application which consists of 10 questions
using the authoring program. In the prior testing, we discovered that they weren’t sure
how long to “touch” the Yes/No marker to verify the choices of their answers. After
being instructed with the time needed to press down on the marker in order to make the
selection, all the students in this experiment were able to practice the interaction very
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quickly. Some of the students even finished all the 10 questions within 2 minutes. To
conclude, 21 out of 24 students consider that the system is interesting and convenient
to use and are willing to use the system as their future learning tool.

In this paper, we propose an AR developing tool that could assist content develop-
ers to create an interactive examination system with AR interface within a short
amount of time. Comparing with the other AR authoring tools, the system is targeting
at a specific purpose which is examination/education. For those tools that only
support simple 3D models and Marker information linkage, the system we have de-
veloped could offer an easier and faster way for the content developers to create an
examination with AR application. We also propose two different models for various
users, content developers and as well as students. The data of the questions is also
saved where it could be easily shared, exchanged or modified later on. In this user
testing, we discover that most of the students offer positive feedback on the AR appli-
cation built with the authoring tool. Nevertheless, the system still has room for further
improvements. For one, the system could only support the Yes/No question-based
examinations. If an author wants to develop a more complex examination or non-
examination project using the AR application, it cannot be done by using this system
and that is one of the limitations of this system. In the future, we are going to modu-
larize the system functions. With more AR interaction modules being developed, the
program users would be given more freedom and choices in creating examinations
with a simple authoring process.

References

1. Kato, H., Billinghurst, M.: Marker tracking and hmd calibration for a video-based aug-
mented reality conferencing system. In: Proceedings of the 2nd IEEE and ACM Interna-
tional Workshop on Augmented Reality (1999)

2. Looser, J., Grasset, R., Seichter, H., Billinghurst, M.: OSGART - a pragmatic approach to
MR. In: Industrial Workshop at ISMAR (2006)

3. Bauer, M., Bruegge, B., Klinker, G., MacWilliams, A., Reicher, T., Riss, S., Sandor, C.,
Wagner, M.: Design of a component-basedaugmented reality framework. In: Proceedings of
the International Symposium on Augmented Reality (2001)

4. Freeman, R.: Mixed Reality Toolkit. MSc VIVE Final Year Project Report, Department of
Computer Science, University College London (2004)

5. Fiala, M.: ARTag Revision 1, A Fiducial Marker System Using Digital Techniques NRC
Technical Report (NRC 47419), National Research Council of Canada (2004)

6. Grimm, P., Haller, M., Paelke, V., Reinhold, S., Reimann, C., Zauner, J.: AMIRE - Author-
ing Mixed Reality. In: First IEEE International Augmented Reality Toolkit Workshop,
Darmstadt,Germany (2002)

7. Maclntyre, B., Gandy, M., Dow, S., Bolter, J.D.: DART: A Toolkit for Rapid Design Explo-
ration of Augmented Reality Experiences. In: Conference on User Interface Software and
Technology (UIST 2004), Sante Fe, New Mexico (2004)

8. Seichter, H., Looser, J., Billinghurst, M.: ComposAR: An Intuitive Tool for Authoring AR
Applications. In: Mixed and Augmented Reality, 7th [IEEE/ACM International Symposium,
Cambridge, UK (2008)

9. ATOMIC Authoring Tool,
http://www.sologicolibre.org/projects/atomic/en/



	An Easy to Use Augmented Reality Authoring Tool for Use in Examination Purpose
	Background
	System Design
	Prior User Testing and Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




