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Abstract—Reported are the findings of user experience and
learning outcomes from a July 2019 study of an immersive,
interactive, multimodal augmented reality (AR) application, used
in the context of a museum. The AR Perpetual Garden App is
unique in creating an immersive multisensory experience of data.
It allowed scientifically naive visitors to walk into a virtual
diorama constructed as a data visualization of a springtime
woodland understory and interact with multimodal information
directly through their senses. The user interface comprised of two
different AR data visualization scenarios reinforced with data
based ambient bioacoustics, an audio story of the curator’s
narrative, and interactive access to plant facts. While actual
learning and dwell times were the same between the AR app and
the control condition, the AR experience received higher ratings
on perceived learning. The AR interface design features of
“Story” and “Plant Info” showed significant correlations with
actual learning outcomes, while “Ease of Use” and “3D Plants”
showed significant correlations with perceived learning. As such,
designers and developers of AR apps can generalize these
findings to inform future designs.

Index Terms—augmented reality, bioacoustics, data
visualization, immersive, information fidelity, informal learning,
interactive, multimodal, museums, narrative, photorealistic,
place illusion, presence, virtual dioramas, virtual reality

I. INTRODUCTION

The main objective of the study was to understand the use
and impact of an augmented reality (AR) application in the
context of a museum diorama as a way to enhance informal
learning and engagement (Fig. 1). To fully understand how the
general public uses such new tools and the impact, both an
observational ethnographic case study and an empirical user
study were conducted (Fig. 2 and Fig. 5). The ethnographic
case study used video and audio recordings to capture the
behavior and conversation of consenting volunteers during
their use of the AR app and compared their behavior and
conversation to those volunteers who did not use the app. The
objective of the empirical study was to compare learning gains,
emotions experienced, impacts on perceptions of ease of use
and attitudes between the two conditions. The control condition
without the AR app, i.e., the No-AR condition (Fig. 2), offered
access to facts and concepts in a booklet with identical
educational information as that in the AR app, and the
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Fig. 1. The AR Perpetual Garden.

experimental condition with the AR app, i.e., the AR condition
was used to compare authentic learning outcomes from the AR
app design (Fig. 1, 3, 4, and 5).

Fig. 1. Shows the AR Perpetual Garden App prototype,
with a virtual diorama in the form of an immersive AR data
visualization contextually important to the Forest Diorama, in
the Hall of Botany at the Carnegie Museum of Natural History,
used for the July 2019 study. A visitor can walk into the virtual
forest understory, hear insects and birds, bend down to see 3D
botanical details in the virtual flowers, toggle between two data
simulations, listen to the curator’s narrative, and access plant
facts important for actual learning. The AR Perpetual Garden
App was developed in May 2018 as an international
collaboration between digital media artists, game developers,
and natural history museum scientists and botanists. The
prototype shows virtual dioramas in the form of two immersive
AR environments that are constructed as data visualizations of
plant populations intended to communicate a complex
scientific educational narrative about trophic cascades. Visitors
can toggle between two AR scenarios in one click: Woodland
in Balance (Fig. 3) and Woodland out of Balance (Fig. 4). The
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app is unique because all of the virtual plants are correct 3D
models of real plants vetted and approved by the museum’s
botanist. The virtual plant plots are data visualizations of the
real plant research field data for each scenario. The associated
insect and bird bioacoustics represent accurate depictions of the
relevant research field data. The user interface allows access to
the curator’s narrative as an audio story and access to an online
plant atlas with plant facts that provide additional information

[1].
II. BACKGROUND

A. Overview

The AR Perpetual Garden App was launched in October
2018 and is available for download and use from the Carnegie
Museum of Natural History Apple iTunes and Google Play app
stores. As the first app of its kind to use AR simultaneous
localization and mapping technology (SLAM) [2] to visualize
ecosystems based on data, it has already demonstrated value
and innovation through its novel design pattern as a virtual
diorama. As is often the case with new technology,
opportunities to investigate old problems with new solutions
have become possible. Recently, AR applications have been
created to offer engaging educational experiences [3]; however,
there are many design challenges and research questions open
to investigation in the both the design of AR applications and
their impacts on informal learning.

B. Opportunities for AR in Museums

Museums are searching for creative ways to use AR and
virtual reality (VR) technology to communicate knowledge and
to teach the public about their collections and in scientifically
accurate, emotionally powerful, and cognitively transformative
ways [4]. AR offers the advantage for learning by allowing
context-sensitivity [5] to integrate real and virtual information
in spatial-temporal meaningful relationships. One of the most
important examples of an interactive, multimodal, and
contextual AR application used in a museum gallery for
informal learning was implemented in 2015 at the Smithsonian
Institution National Museum of Natural History with The Skin
& Bones App. This app demonstrated the design, development,
and deployment of an innovative use of AR combined with a
curator’s narrative and facts to complement and extend an
exhibit, and to make it interactive by overlaying the bones in
the exhibit with skin, scales, fur, and feathers to bring them to
life. However, learning impacts were not studied [6].

AR has been designed, developed, and researched with
educational applications in mind [7]. Early AR-enhanced
exhibits for museums suffered from technical limitations,
which often restricted the presented digital content to pop-up
text, labels, photographs or cartoon graphics [8]. Some AR
design factors that have been reported to impact formal
education include real-world annotations, contextual
visualizations, and vision-haptic visualizations [9]. In a recent
review of AR applications used in informal science learning,
Goff et al. [10] showed that content and retention were
enhanced with AR through increased levels of interest and
engagement; however, these studies reviewed collaborative
games, so the findings could be attributed to the interactions of

collaboration, competition, or social factors of games, and not
to the design choices parameters inherent in the AR app.

Fig. 2. Hall of Botany, Forest - Tionesta Scenic and Research Area
Diorama: No-AR Condition. A volunteer participant reads the booklit.
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Fig. 3.  Hall of Botany, Forest - Tionesta Scenic and Research Area

Diorama: AR Condition Woodland in Balance.
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Fig. 4. Hall of Botany, Forest - Tionesta Scenic and Research Area

Diorama: AR Condition Woodland out of Balance
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Fig. 5.

Participant reaching to touch a virtual flower in the AR
Conditiaon.

An important distinction in learning goals and activities
between formal education and informal learning environments
is free choice [11]. Formal education normally dictates learning
goals and activities, where informal learning is self-directed
and self-motivated, thus requiring a user interface design to
support free choice in exploration, navigation, search, and
inquiry [12]. As advancements in technology improve
immersive displays and presence [13], visual fidelity becomes
photorealistic. Photorealistic contentment could be fake or
fantasy or truthful and based on reality. If based on data, the
visual fidelity is not only photorealistic but also a data
visualization, representing high information fidelity. It becomes
a communication medium, required for learning, and when
combined with free choice in navigation has been shown to
double learning outcomes [12].

C. AR Design Factors

Empirical studies of design factors in immersive
applications and their relationships with actual learning results
are rare [14]. Often, case studies, descriptions of applications,
or qualitative studies of prototypes are reported, most without
the research design control required for validity or confidence
in the findings. Design factors, often referred to as
“affordances” unique to immersive technology (AR, VR, and
MR, or XR), have not been precisely defined or quantitatively
measure for impact on outcomes. Overall, there is a lack of
scientific rigor and precision in the interdisciplinary research.
One of the most discussed outcomes of immersive technologies
is that of presence [15].

In a cautionary piece on virtual field trips, McCauley [16]
critiqued the use of immersive VR to achieve presence
recognizing the powerful automatic reaction in-situ to a virtual
whale and acknowledging that immersive experiences promise
great opportunities for direct experiential learning. The
potential is to deliberately and intentionally design awe-
inspiring virtual experiences (powerful emotions that lead to
intrinsic motivation and self-directed independent inquiry), to
nurture appreciation of the natural world, and to distribute these
immersive experiences to those who cannot travel into the wild
(power of the virtual as a time and space imagination and

knowledge transfer machine, where scale, distance, and costs
are tamed). However, McCauley argues that there will be a
temptation to replace critical real educational experiences with
lower cost virtual substitutions way below educational value
and quality required, and thus devalue the real-world field
work. When real and virtual field trips have been directly
compared for declarative and conceptual knowledge gain, prior
research demonstrated the real-world superior for learning
overall. However, it also demonstrated that learning outcomes
were identical when the content in the virtual matched the real.
This study also showed evidence of priming, transfer, and
reinforcement with a virtual field trip [17], thus there is a hope
that high quality simulations of the natural world have a role, if
designed carefully, intentionally, and deliberately and used
with understanding of the limitations of their effectiveness.

In contrast to VR which completely replaces the real field
of view with a computer-generated virtual world and has
operational issues that prevent widespread use in museums
(e.g., costs, hygiene, and support staff), AR overlays text and
computer-generated graphics on the real world with mobile
digital devices that are commonly used by the general public.
Azuma [18] argued that AR combines virtual and real objects
to offer the ability to interact with objects in real time. AR-
enabled devices are becoming widespread, making AR content
easily accessible and cost effective especially for museums.
When the real and the virtual become integrated and
interactive, the resulting perceptual mixture of the real and the
virtual is often referred to as mixed reality (MR). This term
stems from the definition of the reality-virtuality continuum
[19], where the real world and a completely virtual world (VR)
form the extremes. Recently, with increased sensitivity of AR
to respond to real-world objects, MR has become more
interactive, allowing the real-world objects to trigger events for
registration and AR interface interaction.

Immersive factors found in VR devices [20] may become
stronger in newer AR devices [21], because presence observed
in AR might extend to include the real-world field-of-view to
include room-sized, and true-to-life, full-scale AR application
[22], enhanced through the addition of factors of embodied
and social interaction available in MR [23]. AR has been
shown to be more enjoyable outdoors [24], perhaps also due to
the increased richness of information fidelity offered by the
details and complexity of multimodal signals of the real-world
sensory field-of-view, social interactions and the additional
story and emotional cues, all perceived and integrated with the
virtual content in the AR field-of-view. After all, reality is the
most immersive experience of an environment possible. Past
work has shown the importance of design factors in virtual
environments for improved learning and emotional outcomes
due to graphical fidelity and navigational freedom (e.g., 3D
cartoon vs. 3D photorealistic images combinations with
predetermined paths vs. free choice in exploration in planned
orthogonal contrast studies) [12].

There is a large body of literature on the theory of
multimedia learning [25] supporting the benefits of
simultaneously presenting text, audio, and visual information to
reduce cognitive load and thus amplify learning with
multimodal signals. From the perspective of information
science, these are simple redundancy cues offering multiple
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redundant and reinforcing signals in the environment to
magnify the strength of the combined signals effect on
attention and cognitive processing, but only if there is
redundancy in the meaning of those signals [26]. Information-
rich salience displays plays a critical role in informal learning
by focusing on personalized user attention in virtual
environments that are designed for free choice in exploration
and inquiry, shown to trigger emotional outcomes, inquiry, and
learning results [12], [17], [27]. If information signals are
salient, they might trigger attention and interest, enhancing
curiosity, and self-directed motivation to learn [27], all highly
desirable responses for museum exhibition design. Dioramas of
the past may be thought of as physical representations of
scientific knowledge and as a type of knowledge artifact. In the
past, dioramas were designed to motivate inquiry and provoke
questions [28], but lacked interactivity. AR promises to make
them immersive and interactive, ideal for informal learning.

D. Design Factors in the AR App

AR design features are under the designer’s and
developer’s control, so understanding their impact is necessary
to create useful and meaningful designs for authentic learning.

The taxonomy of the AR app is presented below:

1) Human-computer environment interaction
e Real-virtual context-sensitivity field-of-view

e Real Forest Diorama annotated with AR
woodland understory virtual dioramas

e  User interface
o iPad Pro with the AR app installed
o Story button — plays audio when selected

o Data visualization buttons — toggle between
two scenarios

o Plant Info button — WiFi connection to facts
in the website plant atlas and field guide, The
Virtual Garden Timeline.

2) Information-rich signals and factual accuracy to
produce high information fidelity
e Plant facts and concepts — vetted and approved by
the museum botanist

e  Photorealism — textures, models, and morphology
vetted and approved by the museum botanist

e Realistic landscape layouts as data visualizations
of plant plot research studies

e  Soundscapes — data-based bioacoustics
e  Story — authoritative curator’s narrative
e  Multimodal signals
o Story audio file that plays when selected

o Ambient bioacoustics that reinforce each
data visualization scenario

e Data visualization and simulation

o Woodland in Balance — based on scientific
research data

o Woodland out of Balance — based on

scientific research data

o The user may toggle between two virtual
realities in the context of the real diorama for
instant visual comparison and contrast to the
real diorama or outdoor gardens

3) Navigational freedom — AR embodiment
e Social collaboration, exploration, and
conversation in the museum gallery

e Full-body exploration of the entire museum
gallery — the user can walk around in a field of
flowers covering the entire floor

4) Inquiry — interactive and responsive information
e Story

e Plant facts

e Close inspection of each plant and flower — the
user can bend down to look at the 3D virtual
models on the floor from any angle (top, bottom,
or sides)

e Inspection of each part of the flower (stem, leaf,
petal, stamen, pistil, and ovary) by moving the
iPad closer to the flower

e  Gestures — the user physically moves the iPad
closer to the virtual flower to zoom in and out to
pan the entire view of a field of wildflowers

III. RESEARCH STUDY

A. Primary Objective

Such a set of complex design factors creates challenges in
isolating causal factors especially when conducted in the wild
with an ecologically valid sample of the general population.
The main objective was to observe the general public in the
real-world context with the AR app, and then to measure the
impact of design features on user experiences and actual and
perceived learning results, to inform future designs.

B. Research Design

The research study used a between-subject design to test
user learning outcomes, perceptions of learning, and usability.
There were two conditions: the experimental condition (AR),
which used the AR app and the diorama, and the control
condition (No-AR), which used a booklet containing the same
educational concepts and facts as the AR app. The booklet was
required as a baseline control for the first study, and it was of
interest to the stakeholder (museum) necessary to assess the
costs involved when considering adoption of new technology.
Ethnographic and observational data were collected through
video- and audio-recorded interactions and conversations. Pre-
tests and post-tests on facts and concepts were used to measure
actual learning gains. Pre-surveys and post-surveys on
emotions and attitudes were used to measure and compare
subjective attitudes about the two conditions. An additional
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post-survey on user experience was given to the AR app group
(n = 28) to capture attitudes about the AR design features.

1) Population and Sample

The 2017 museum member population includes
approximately 31,000 households with reported summer
visitation as 97,336 individuals. Based on past data for the
month of July, approximately 4,300 individuals were expected
to visit the museum from which to recruit participants.
Approximately 50 visitors per day entered the Hall of Botany
over the nine-day study period, and 56 volunteered between
ages 5 and 56 to be participants (N = 56) in this institutional
review board (IRB)-approved study. The recruitment and
assignment of volunteer participants to conditions was not
random, as a sample of convenience was used due to the nature
of a public exhibit; instead, participants were assigned to the
conditions to maintain equal counts per group (n = 28) while
also attempting to maintain equal assignment of adults and
adult-child pairs (n = 14), as this is a major factor known to
influence learning. Only data from individuals who provided
consent were collected and used in the study. Children aged 3-
17 who assented and had consent from a parent (or legal
guardian) were allowed to participate. Children under 3 years
of age or who were unable to provide assent were not included
in the study. Adults aged 18 and older were exempt. All IRB
protocols and procedures were followed to ensure informed
consent and confidentiality. Each participant received a non-
identifying number for data collection purposes. They were
told to use the AR app or booklet to learn for as long as they
wanted and to quit whenever they wanted.

2) Materials and Measurements

The PI had two Apple iPad Pros with the AR app installed
and a paper booklet with the same information to ensure equal
educational content between the two conditions. There were
identical pre- and post-tests on facts and concepts for
measurement of the percent changes in actual learning. There
were pre- and post-surveys to measure subjective evaluations
on a 7-point Likert scale, and for the AR condition, ease of use
and the AR design factors were measured in a post-survey.

A few of the post-survey questions are listed below:
e How easy was it to “learn” in your experience?

e If you used the AR app, how important was the feature
of showing two woodlands scenarios for your learning?

e If you used the AR app, how important were the
detailed 3D flower models for your learning?

e If you used the AR app, how important were the sounds
of insects and birds for your learning?

e If you used the AR app, how important was the audio
“Story” for your learning?

e If you used the AR app, how important was the link to
“Plant Info” for your learning?

e If you used the AR app, rate the ease of use of the AR
app.

e When did you feel the moment of insight, your
teachable moment? Please describe.

IV. RESULTS

A. Learning Behavior

Learning behavior was observed to be different between the
AR and No-AR conditions. Those in the AR condition walked
around the entire gallery. Often, they would bend over, crouch
down, or sit on the floor and move the iPad closer to the floor
to inspect a virtual flower. Some participants in the AR
condition tried to pinch and spread their fingers to zoom in and
out. When that interaction did not produce the results they
expected they moved the iPad closer to the floor. Some visitors
reached out to try to touch a virtual flower for interaction (Fig.
5). Many children ran or romped around, talked excitedly, and
shared their finds with parents and grandparents. They acted
like children in a real field of flowers, not a museum,
demonstrating observational conclusions of a high sense of
presence [22]. The participants in the No-AR condition stood
quietly in front of the glassed diorama and read the booklet
(Fig. 2). A few looked at signage adjacent to the diorama.
Conversation, if any, was minimal.

B. Actual and Perceived Learning Measured with Tests

It is essential to differentiate between actual learning and
perceived learning. Actual learning is measured as the percent
change in pre- and post-test scores on facts and concepts,
where perceived learning is subjective. An independent two
sample #-test revealed no difference in actual learning between
the AR condition (M = 40.13%, SD = 24.62), and the No-AR
condition (M = 46.72%, SD = 30.54), #(54) =0.89, p =0.38,
(Fig 6.). However, significant differences were found in the
perceptions of learning between the two conditions using the
post-survey data, (7-point Likert scale). The central tendency of
the distributions showed the AR condition (Mdn = 6, SD =
1.60) to be higher than the No-AR condition (Mdn = 4, SD =
1.32). A Mann-Whitney U-test showed the AR (Mean Rank =
34.95) to be higher than the No-AR (Mean Rank = 22.05)
condition, U = 572.50, z = 3.01, p = 0.00. The effect size =
0.40, (Fig. 7.).

C. Dwell Times as a Proxy of Engagement

Dwell times, often used as a proxy measurement of
engagement, showed no difference between conditions. An
independent two sample #-test revealed no difference in actual
learning between the AR condition (M = 8.98 minutes, SD =
6.72 minutes), and the No-AR condition (M = 8.15 minutes, SD
= 3.60 minutes), #(54) =0.58, p =0.57.

D. AR App Design Factors and User Experience

AR design factors and the Ease of Use were rated highly,
with all modes = 7. The median for each AR design feature
were also rated highly: AR Data Visualization Scenarios = 7;
AR 3D Flowers = 6; AR Bioacoustics = 6; AR Plant Info = 6;
AR Story = 7; and Ease of Use for the AR app = 7, (Fig. 8-13).

E. Correlations Between Design Factors and Learning

A Spearman's rank correlation coefficient was used on the
AR only condition data set (n = 28), (Table [J.) to investigate
the relationships between each AR app design feature: Story;
Data Visualization Scenarios; 3D Flowers; Bioacoustics; Plant
Info; and usability (Ease of Use), on actual (percent change in
test scores) and perceived learning outcomes (survey ranks).
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Actual Learning
Box Chart of Test Percent Change by No AR(0) vs. AR(1)
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Fig. 6. Actual learning was the same in both conditions (No-AR vs. AR),
measured in a z-test as the percent change in pre- and post-test scores.

Fig. 7. Perceived learning was different between conditions (No-AR vs. AR)
measured in an independent-samples Mann-Whitney U-Test.
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Fig. 8. Likert scale responses to the question, “if you used the AR app, how
important was the feature of showing two woodlands scenarios for your
learning?” (median = 7 and mode = 7).

Fig. 9. Likert scale responses to the question, “if you used the AR app, how
important were the detailed 3D flower models for your learning?” (median = 6
and mode =17).
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Fig. 10. Likert scale responses to the question, “if you used the AR app, how
important were the sounds of insects and birds for your learning?” (median =

Fig. 11. Likert scale responses to the question, “if you used the AR app, how
important was the link to “Plant Info” for your learning?” (median = 6 and
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Fig. 12. Likert scale responses to the question, “if you used the AR app, how
important was the link to “Story” for your learning?” (median = 6 and mode =
7).

Fig. 13. Likert scale responses to the question, “if you used the AR app, rate
the ease of use of the AR app.” (median =7 and mode = 7).

76

6th International Conference of the Immersive Learning Research Network (iLRN 2020)

Online, J%?hzo lri'zzesd ﬁOZO.

ceénsed use limited to: TU Wien Bibliothek. Downloaded on October 26,2024 at 11:52:06 UTC from IEEE Xplore. Restrictions apply.



TABLE L. SPEARMAN'S RHO CORRELATIONS AMONG VARIABLES OF ACTUAL AND PERCEIVED LEARNING BY AR DESIGN
FEATURES
Actual Perceived .
Variables Measured Learning Learning AR App Design Factors

2 3 4 5 6 7 8
1 Actual Learning -
2 Perceived Learning 25 --
3 AR Data Visualization Scenarios .06 15 -

kk -
4 AR 3D Flowers 17 52 62
5 AR Bioacoustics - Ambient Insects and Birds Sounds .30 37 e 6% |
6 AR Story - Audio Curator Narrative on Trophic Cascade A1* 15 A45% .38% sek |
7 AR Plant Info - Facts A1* .36 15 24 .01 .08 --
8 Ease of Use .07 S4xx 24 24 22 .09 15 -

Two significant correlations were found between the AR app
features and actual learning outcomes: Story (r; = 0.41, p =
0.03) and Plant Info (r, = 0.41, p = 0.03). Significant
correlations were found between the AR app feature and
perceived learning: 3D Flowers (r; = 0.52, p = 0.01), as well as
Ease of Use (r; = 0.54, p = 0.01). Note, that the AR design
factors correlated with perceived learning are different than the
ones correlated with actual learning.

There are many other correlations that give valuable insight
into the AR design factors of importance, most notably are the
highly significant correlations of Data Visualization Scenarios
with the 3D Flowers (r; = 0.62, p = 0.00), Ambient Insects and
Birds Sounds (rs = 0.53, p = 0.00), and Story (r; = 0.45, p =
0.02), possibly indicating the importance of information fidelity
for increased AR immersion and engagement.

Significant positive correlations exist between all of the AR
design features and AR Story, indicating that these features
amplify each other and might multiply the strength of the
relationship of story on actual learning impact.

F. Presence, Immersion, and the Gestalt

Presence was not measured in the post-survey questions,
yet participants in the AR condition acted like they were in a
real field of flowers, thus indicating high presence due to the
immersive quality of the AR app [22]. To shed light on the
data, the answers to one of the open-ended survey questions
(i.e. “When did you feel the moment of insight, your teachable
moment? Please describe”) are reported as aggregates of the
AR app features important to the moment of insight — the
Gestalt — that triggered the teachable movement [29]. Five (5)
participants did not respond to the question, eight (8)
participants reported that the data visualization feature was the
most important, nine (9) reported that the audio story was the
most important, and three (3) reported that the Plant Info
feature was the most important. One reported that he or she
needed to learn more, and two (2) more participants provided
ambiguous responses.

 Note: (N =28), * p <.05; ** p < 01

A few examples of the answers to the cause of insight are
listed below:

e Subject ID#2: “Listening to the story”

e Subject ID#8: “When I realized the deer are changing
the environment so much” <AR app scenarios>

e Subject ID#23: “The contrast of the stable vs unstable
ecosystem. The unstable ecosystem/forest looks more
like the forests I see.” <AR app scenarios>

e Subject ID#24: “Key topics — trophic” <Story>

e Subject ID#42: “The more I switched from forest in
balance to out of balance"

V. DISCUSSION

The first finding is in the observed difference in behavior
between the two conditions, indicating higher levels of
engagement with the AR apps. Even though a post-survey to
measure presence was not gathered, it may be inferred from the
observations of the participants in the AR condition, because
they behaved as if they were in the real woodland. The second
important finding between AR and No-AR conditions is that
there is no difference in actual learning, but there is a
difference in perceived learning. The results for actual learning
outcomes could have been depressed by the unreliable WiFi
connection, making access to facts with the AR app unreliable.
However, with the high satisfaction reported with a mode = 7
for Plant Info, offers counter evidence about the real impact of
spotty WiFi. It also highlights the overall importance of the
entire technical operational environment for access and
information delivery on actual learning outcomes.

VI. CONCLUSION

The most important AR app design factors are Story and
Plant Facts for actual learning outcomes. This finding is not
surprising, as one needs access to accurate concepts and facts
in order to learn. Given that all of the AR app features were
highly rated by participants, it may be argued that all of the
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features were important for the learning experience. The
correlations shed light on the interactions of design features
with each other. The comments support the claim that Data
Visualization, supported by the ambient Bioacoustics (e.g., a
redundant signal) as well as the Story, played an important role
in the experience of insight, a Gestalt. Such a design is valuable
and important when complex scientific expert knowledge,
especially that which is invisible or not part of the individual’s
personal experience of reality, needs to be communicated or
transferred to a naive public quickly.

Museums desire to make informal learning enjoyable
because it is an optional experience for the public. Visitors
desire casual and fun experiences but not at the expense of
learning. In this study, the immersive, multimodal AR
annotated dioramas became more life-like, interactive to
individual inquiry, and communicative of expert knowledge.
Participants using the AR app behaved as though they were in a
real woodland. Actual learning was identical between the AR
and No-AR conditions; however, learning was perceived to be
superior in the AR condition. All AR design factors and ease of
use were highly rated by participants, indicating their
importance. The AR app design features with significant
correlations to actual learning outcomes were the curator’s
audio narrative in the Story and access to facts in the Plant Info
button. These are different than the significant correlations to
perceived learning of 3D Flowers and the overall Ease of Use.
A more rigorous future analysis is required to fully understand
the interrelationships between immersive AR, emotions,
learning, behavior, and presence.

ACKNOWLEDGMENT

This work would not have been possible without the
support and collaboration of Dr. John W. Wenzel, Dr. Markus
Tatzgern, Bonnie Isaac, Laurie Giarratani, Mandi Lyon,
Martha Oliver, Chris Jones, Zack Bledsoe, Alexandra Guffey,
Tom Langer, Radomir Dinic, and Martin Tiefengrabner.

REFERENCES

[1] M. C. R. Harrington, M. Tatzgern, T. Langer, and J. W. Wenzel,
"Augmented Reality Brings the Real World into Natural History
Dioramas with Data Visualizations and Bioacoustics at the Carnegie
Museum of Natural History," Curator: The Museum Journal, vol. 62(2),
pp. 177-193, Apr. 2019. https://doi.org/10.1111/cura.12308

[2] G. Klein and D. Murray, "Parallel Tracking and Mapping for Small Ar
Workspaces," 6th [IEEE ACM Int. Symp. Mixed Augmented Reality, pp.
1-10, 2007.

[3] D. Marques and R. Costello, "Concerns and Challenges Developing
Mobile Augmented Reality Experiences for Museum Exhibitions,"
Curator: The Museum Journal, vol. 61(4), pp. 541-558, Dec. 2018.

[4] American Alliance of Museums, “Me/We/Here/There: Museums and the
Matrix of Place-Based Augmented Devices,” available at
http://www.aam-us.org/2016/05/01/meweherethere-museums-and-the-
matrix-of-place-based-augmented-devices/. 2016.

[51 M. Koster and J. Kartner, "Context-Sensitive Attention is Socialized via
a Verbal Route in the Parent-Child Interaction," PLoS One, vol. 13, pp.
€0207113, Nov. 2018.

[6] D. Marques and R. Costello, "Skin & Bones: An Artistic Repair of a
Science Exhibition by a Mobile App," Midas: Museus Estudos
Interdisciplinares, vol. 5, pp. 1-15, Dec. 2015.

[7] M. Billinghurst and A. Duenser, "Augmented Reality in the Classroom,"
Computer, vol. 45, pp. 56-63, Jul. 2012.

(8]

(91

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

M.-B. Ibafiez and C. Delgado-Kloos, "Augmented Reality for STEM
Learning: A Systematic Review," Comput. Educ., vol. 123, pp. 109-123,
May 2018.

M. E. C. Santos, A. Chen, T. Taketomi, G. Yamamoto, J. Miyazaki, and
H. Kato, "Augmented Reality Learning Experiences: Survey of
Prototype Design and Evaluation," IEEE Trans. Learn. Technol., vol. 7,
pp. 38-56, Dec. 2014.

E. E. Goff, K. L. Mulvey, M. J. Irvin, and A. Hartstone-Rose,
"Applications of Augmented Reality in Informal Science Learning Sites:
A Review," J. Sci. Educ. Technol., vol. 27, pp. 433447, May 2018.

J. Falk and L. Dierking, "Learning from Museums" American
Association for State and Local History Book Series, R.K. Shrum and B.
Beatty, eds., Lanham, Maryland: The Rowman Littlefield Publishing
Group, Inc., 2018.

M. C. R. Harrington, "The Virtual Trillium Trail and the Empirical
Effects of Freedom and Fidelity on Discovery-Based Learning," Virtual
Reality, vol. 16, pp. 105-120, Mar. 2011.

J. J. Cummings and J. N. Bailenson, "How Immersive is Enough? A
Meta-Analysis of the Effect of Immersive Technology on User
Presence," Media Psychol., vol. 19, pp. 272-309, Aug. 2015.

T. Hainey, T. M. Connolly, E. A. Boyle, A. Wilson, and A. Razak, "A
Systematic Literature Review of Games-Based Learning Empirical
Evidence in Primary Education," Comput. Educ., vol. 102, pp. 202-223,
Nov. 2016.

M. Slater and S. Wilbur, "A Framework for Immersive Virtual
Environments (Five): Speculations on the Role of Presence in Virtual

Environments," Presence: Teleoperators Virtual Environ., vol. 6, pp.
603-616, Dec. 1997.

D. J. McCauley, "Digital Nature: Are Field Trips a Thing of the Past?,"
Science, vol. 358, pp. 298-300, Oct. 2017.

M. C. R. Harrington, "Empirical Evidence of Priming, Transfer,
Reinforcement, and Learning in the Real and Virtual Trillium Trails,"
IEEE Trans. Learn. Technol., vol. 4, pp. 175-186, Aug. 2011.
R. T. Azuma, "A Survey of Augmented Reality,"
Teleoperators Virtual Environ., vol. 6, pp. 355-385, Oct. 1997.
P. Milgram and F. Kishino, "A Taxonomy of Mixed Reality Visual
Displays," IEICE Trans. Inf. Syst., vol. E77-D, pp. 1321-1329, Dec.
1994.

D. A. Bowman and R. P. McMahan, "Virtual Reality: How Much
Immersion is Enough?," Computer, vol. 40, pp. 36-43, Aug. 2007.

Presence:

B. F. Goldiez and J. W. Dawson, "Is Presence Present in Augmented
Reality Systems," Presence 2004 7th Annual Int. Workshop Presence,
pp- 294-297, 2004.

M. C. R. Harrington, “Observations of Presence in an Ecologically Valid
Ethnographic Study using an Augmented Reality Virtual Diorama,” 27th
IEEE Conference on Virtual Reality and 3D User Interfaces, pp. 813—
814, 2020.

C.E. Hughes, C.B. Stapleton, D.E. Hughes, and E.M. Smith, "Mixed
Reality in Education, Entertainment, and Training," IEEE Comput.
Graph. Appl., vol. 25, pp. 24-30, Nov.-Dec. 2005.

J. M. Harley, E. G. Poitras, A. Jarrell, M. C. Dufty, and S. P. Lajoie,
"Comparing Virtual and Location-Based Augmented Reality Mobile
Learning: Emotions and Learning Outcomes," Educ. Technol. Res.
Develop., vol. 64, pp. 359-388, Jan. 2016.

R. E. Mayer and R. Moreno, "Nine Ways to Reduce Cognitive Load in
Multimedia Learning," Educ. Psychol., vol. 38, pp. 43-52, Jul. 2003.

D. M. Green and and J. A. Swets, Signal Detection Theory and
Psychophysics. Los Altos, CA: Peninsula Publishing, 1988.

M. C. R. Harrington. “An Ethnographic Comparison of Real and Virtual
Reality Field Trips to Trillium Trail: The Salamander Find as a Salient
Event.” Children, Youth and Environments, vol. 19, no. 1, 2009, pp. 74—
101.

D. Ash, "How Families Use Questions at Dioramas: Ideas for Exhibit
Design," Curator: The Museum Journal, vol. 47, pp. 84-100, Jan. 2010.

M. L. Bentley, "Carpe Diem: Making the most of Teachable Moments"
Sci. Activities, vol. 32, pp. 23-27, Jul. 1995.

78

6th International Conference of the Immersive Learning Research Network (iLRN 2020)

Online, J%Llff 21-25, 2020,

horiZed licénsed use limited to: TU Wien Bibliothek. Downloaded on October 26,2024 at 11:52:06 UTC from IEEE Xplore. Restrictions apply.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


