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Abstract— Complexity and specificity of monitoring
sensor data from marine operations brought a majority of
challenges of how to evaluate the visualizations of such
sensor data. It’s urgently needed to develop and implement
new evaluation methods to assess the visualization of
maritime data. In this paper, we explore both quantitative
and qualitative evaluation approaches to define evaluative
metrics of our interactive visualization techniques, and
present a case study carrying out by domain researches in
real setting. This work is an important part to complement
the visual analytics for maritime operations.

Index Terms—Maritime operations; evaluation; visual
analytics; data visualization.

I.  INTRODUCTION

New sensor technologies are being adopted to monitor
demanding maritime operations. The monitoring data collected
can also be used to assist ship designers in analyzing and
optimizing vessels. However, the large volume of the
monitoring data brought many challenges. One significant
challenge is the increased complexity derived from various
technologies and integrated operations, causing Information
Overload Problem (IOP) [1]. There is no effective way to
transfer from data to knowledge, to support decision making.
Another significant challenge is the poor quality of the raw
sensor data. The data is multifaceted and spatiotemporal,
which generally has a lot of errors, gaps and overlaps.

In order to address such challenges, in the Big Data Lab at
NTNU Aalesund (BDL), we have proposed a Visual Analytics
(VA) framework for maritime operations [2]. The conceptual
framework is depicted in Figure 1. Data integration combines
the data from diverse sources and provides a unified view of
the data. Data cleaning aims to improve data quality, e.g.,
define and clean the noises, detect and eliminate the gaps and
overlaps among data. The visualization is implemented
interactively based on the processed datasets and the
hypotheses generated from domain knowledge.

Guided by the VA framework, papers [2][3][4] presented our
initial results in data integration and visualization, efficient
pattern identification, and prediction respectively. We have
obtained real monitoring data from the HEalth MOnitoring
System (HEMOS) by Rolls-Royce Marine AS, covering three
years’ operation by one vessel including high frequency
machinery and low frequency vessel behavior data. We have
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built an initial proof-of-concept prototype [2] to visualize the
behavior of the vessel, and allow ship designers, crewmembers
and domain experts to easily explore the correlation
coefficients, the temporal and spatial aspects of the data. In this
paper, we focus in the assessment and evaluation of our data
visualization, which is a highly challenging task itself [5].

Data visualization becomes more established as an important
topic for data management in different domains. As a result, it
becomes increasingly important that the research outcome in
such field can be validated. It has been suggested that current
evaluation methods are not convincing enough to prove the
usability of the visualization, and to encourage widespread
adoption of the visualization tools. Reasons given generally
include unsatisfied samples, incorrect evaluative methods,
misguided, or simple evaluative tasks.

For the data visualization of maritime operations, it is
particularly difficult to establish the evaluation methods and
define the evaluation tasks because of the complexity of the
data collected. One major challenge in designing the
evaluation methods is that the chosen method should be able to
evaluate whether the visualization tools are accessible to
diverse users regardless of their backgrounds and technical
disadvantages [6]. For this reason, we use both quantitative
and qualitative evaluation approaches [7]. These two
approaches are inspired by the empirical research from the area
of human-computer interface (HCI). When designing
evaluation methods in the two approaches, we have addressed
the issues such as how to obtain an appropriate sample of
participants, how to select suitable evaluation methodologies,
and how to analyze the outcome.

Another major challenge in designing the evaluation
methods is the definition of the evaluation metrics that assess
the information value and human interaction [8]. The value of
information is one of the most important criteria of
visualization [9]. Thus, the designed metrics should be able to
determine the value of information that extracted from the
visualization and to verify how the extracted information and
the user interactions can support decision-making.

We have designed both quantitative and qualitative evaluation
methods and performed a case study in which participants
carrying out specific data analytic tasks. We have designed a
fair amount of evaluative tasks; we have organized an in-situ
interview for group of domain experts; we analyzed and
summarized the feedback from interviewees. For the
quantitative method, we designed the experimental setup and



the standards for participants. A questionnaire including
representative tasks which measured the participants’ correct

rate and response time was devised. For the qualitative method,

user feedbacks were collected with open-ended questions and
discussions during the group interview.
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Figure 1. Integration and visualization of monitoring data for
demanding marine operations

The remainder of this paper is structured as follows: Section
II reviews existing literature on evaluations of data/
information visualization. Section III presents two different
approaches to evaluate the visualization. Section IV describes
our case study, with details in the process, the environment and
the assessment criteria. In Section V we discuss the evaluation
results of the case study. And Section VI concludes the paper
and indicates some future directions.

II. BACKGROUND

The evaluation of users’ reasoning capabilities and sense-
making process is an indispensable phase in the practical
utilization of visual analytics in new application domains and
research areas, e.g., marine research. Scholtz [10], Thomas and
Cook [11], Thomas and Kielman [12] have indicated the
importance of new methodologies and metrics to support the
researchers measure the usability of visualization and
understand the impact of visual analytics process.

Plaisant [5] has summarized the current evaluation practices
and identified three main problems that designers met during
evaluating the data visualizations:

1. Practicality: Evaluative methods should match the

visualization tools with users, tasks and real problems.
The utility of visualization needs to be demonstrated in
a real setting, e.g., an operable application platform, an
adoptable test environment, and a group of participants.

2. Improvement: Tasks that located and identified from

experiments should not be simple. Specific aspects of
empirical studies could be improved, e.g., the
evaluative tasks enable users to look at the same data
from different perspectives.

3. Universality [6]: Users from diverse backgrounds must
understand the visualization tools according to the
guideline of evaluative tasks. For instance, the designer
should considerate that the tasks are accessible to
general participants from other background.

Other problems include: 1) the difficulty of obtaining an
appropriate sample of participants, e.g., it’s hard to obtain
domain experts’ time; 2) the user may make an existing
interactive visualization technique as a benchmark against the
prototype in an involuntary way if he/she is familiar with one
existing software, and this behavior may affect the evaluative
feedbacks.

In order to solve such problems, Carpendale [7] presented
two different types of evaluation methods: quantitative
approach and qualitative approach. The goal of Quantitative
evaluation is to define the representative tasks [13] that
participants carry out, and standardize the evaluation metrics,
which are suggested as correctness of response, time to
complete representative tasks, and user satisfaction regarding
the visualizations provided [10]. On the other hand,
quantitative assessment is complemented with a qualitative
evaluation that carried out with domain researchers and experts.
Qualitative methods toward achieving a richer understanding
by using extended approaches. These approaches require
considering the internal and deep-seated factors that influence
the visualization, and the performance and development of it
[14]. Carpendale [7] mentioned that qualitative evaluation
typically involves two approaches: interview [15] and
observation [16]. Both techniques could be wused in
visualization evaluations, and be used to collect feedbacks
from domain experts.

One key part of visualization assessment is sense-making,
which provides a theoretical framework for understanding the
analytical reasoning process, maximizing human perceptual
and reasoning capabilities in complex and dynamic situations.
Furthermore, Duffy [17] has defined the sense-making as “how
people make sense out of their experience in the world”.
Russell et al. [18] have introduced the sense-making loop
which involves the iterative process of hypotheses validation
and evaluation of visualizations. Therefore, in evaluation
process, sense-making is an important phase that helps users
acquire insights, and make decisions based on their knowledge
or experience.

Although data visualization is becoming more established,
technologies of validation are still immature, especially in the
marine community. Only few researches were found in public
w.r.t. evaluating the visualizations of marine geography [19]
[20]. As a result, the research in this paper (evaluating the data
visualization for marine operations) represents a new area in
maritime community.

. ANALYTIC EVALUATION
Data collected from HEMOS presents a set of features [2],
w.r.t. multivariate, multimodal and spatiotemporal property. In
order to define the metrics to assess such features and support
decision-making, the evaluation must involve two tasks:



1. Understand normal behaviors of marine operations, e.g.,
GPS information of a vessel during one year.

2. Validate the hypotheses generations based on users’
domain knowledge, e.g., the correlations between
several modules in a vessel.

A. Quantitative Approach

Providing insight is considered as the main purpose of data
visualization and visual analytics. A significant measure
criterion is the quantity of insights generated from the
visualization and the value involved in the insights. As an
effective way to quantitate the characterization factors of larger
samples, the quantitative evaluation method is established to
illustrate how the study will be conducted and what tasks the
participants will carry out.

Quantitate evaluation involve a strict process of hypotheses
generating and development, identification of independent
variates, definition and measurement of the correlations
between dependent variates, and the statistics methods to
quantitate the metrics which make the results to be trustworthy.
The results should provide sufficient evidence to certify the
effectiveness, usefulness and performance of visualization.
Furthermore, measurement of user interactions is also
considered as one part of the quantitative evaluation of visual
analytics. The representative tasks should enable researchers
collect useful information about user reactions of their
interaction with the visualization.

In order to solve the challenges in quantitate evaluation,
Koua et al. [8] have formulated the exploration tasks and
proposed a list of visual operations as a general solution to
assess the usability of visualizations. However, according to
the specificity and complexity of marine monitoring data, the
goals and tasks of assessment are different. Hence the
hypotheses generated from domain knowledge are different.
Based on Koua’s research, we implemented several
modifications and provided ten visualization operations, which
are defined as follows:

1. Identify: to establish a set of characteristics that can

distinctly represent an variate;

2. Associate: to link or join in a relationship between
several variates;

3. Correlate: to establish a direct connection and provide
the correlation coefficient between two variates.

4. Categorize: to place one specific group/module into a
classification (e.g., classification can be defined by one
color, shape, position, etc.);

5. Distinguish: to recognize the differences or distinctions;

6. Cluster: to join into groups of the same, similar or
related variates;

7. Distribution: to describe the modules in an overall way,
which presents how modules distributed and how one
module effects the entire system;

8. Rank: to sort the variates and give an position of
specific variate with respect to other variates;

9. Range: to define the range of value and determine the
position in the certain range;

10. Compare: to compare behavior among different

modules in spatiotemporal condition.

To effectively recognize the vessel behavior and the
correlation between variates, visualization operations need to
be carried out with background information. As a result, the
operational visualization tasks are divided to several specific
tasks or “low-level” queries, which are based on maritime
research knowledge and explored in the study.

Table 1 presents the visual operations, which contain a set of
real operational visualization tasks. Each operational
visualization task involves one or two specific user tasks that
are presented to illustrate the detail tasks, and are to be
implemented by the participants in case study. We made a list
of correct answers and provide a standard of correctness from
grade “0” to “100%”. Response time is also considered as an
important metric. Time to complete each task is to be recorded
in the case study, and to be analyzed as quantitative metrics for
measuring the speed that the users generate insights and the
extent that how easily the users can work with the interface.

Table 1. List of visual operations, operational visualization tasks and
specific tasks for evaluation.

Visual Operational Specific task explored in

operators visualization task the study

Identify Identify one variate Identify “Latitude” at one

time point

Associate Form relationships Form relationship between
between variates “Rotation Speed” and

“Torque: Main Bridge”

Correlate Discern variates that ~ Discern 3 couples of
have high variates that have high
correlations correlation coefficient (=

0.8)

Categorize  Define models on the  Categorize a model in the
display, indicate the prototype and tell the
physic meaning physic meaning

Distinguish  Distinguish how a Distinguish how does
target variate effects variate “Temperature”
other variates and effects other variates, and
how it significantly distinguish which module it
impacts one module significantly impacts

Cluster Find groups of Find 3 groups of correlated
correlated variates variates

Distribution  Describe the overall Summary that how
pattern “Temperature” module

impacts the vessel system

Rank Indicate the bestand ~ Find the moment that vessel
worst cases of one has the highest and lowest
variate velocity

Range Indicate the value of  Indicate the value range of
variate in a certain variate “speed” at one time
range point

Compare Compare values at Compare variate “speed” at

different time point two different time points

B. Qualitative Approach
In order to complement the quantitative assessment,
qualitative approach is commonly used to evaluate the



usability and performance of visualization tools. The main task
of the qualitative evaluation was used as a synergistic approach
to collect domain experts’ impressions, insights and
suggestions based on their expertise.

Qualitative evaluation has been proven an effective
approach to achieve richer understanding of the usability and
development of visualization [21]. Studies in qualitative
evaluation normally occur in real settings, they improve the
understanding of existing practices and may inspire new ideas
for the prototype.

To evaluate our data visualization, we designed the
qualitative assessment, which consists of: (1) one case study
including questionnaires, on-site operations and response
collection; (2) an in-situ interview with a group of persons with
marine research background; (3) evaluative criteria to
summarize the feedback from participants. One major
objective of carrying out the experiments with those maritime
researchers is to obtain their impressions and opinions of the
visualization, and confirm that whether the visualization could
be used to complete the specific tasks presented in Table 1.
The group interview aims to confirm the opinions and
impressions of maritime researchers and complement the
quantitative results. Four objectives are established for the
group interview: (1) provide suggestions of user interactions;
(2) discuss the impressions generated from their background
knowledge; (3) obtain potential information of the vessel; and
(4) predict the future of maritime data visualization. The
procedures of qualitative evaluation, the responses from
participants and the conclusions will be discussed in the
subsequent sections.

Iv.  CASESTUDY

Since there are few previous studies regarding how
researchers visualize the monitored data from marine
operations and how visual analytics can support the
visualization, we carefully devise a case study to assess our
visualization prototype. The objective of the case study is to
provide a description and analysis of how the domain experts
study the ship normal and abnormal behavior, supply and
assess the hypotheses of variate correlations, provide
suggestions for future works, and improve the usability of data
visualization.

In order to achieve the quantitative evaluation goals, we
designed a user study to implement the case study and
establish how the participants carry out the specific tasks
discussed in Table 1. The user study includes (1) a
questionnaire with 17 specific representative tasks, and (2) an
in-situ interview organized on the campus of the Norwegian
University of Science and Technology (NTNU).

A. Participants

There were 13 participants in the case study, including §
master students from the Maritime Technology and Operations
department of NTNU; 2 master students from International
Business and Marketing department of NTNU; 2 exchange
master students majoring in Computer Science from China;
and one PhD student from Computer Science department of

University of Oslo. Among them, 2 participants are female.
The average age of all participants was 27.4 years. All
participants have normal or corrected to normal vision. 13
participants were divided to 2 groups, one was reference group
that consists of 8 participants from maritime department of
NTNU, and the other consists of 5 participants from different
majors.

Ideally, a larger number of participants and groups with
equal participants could provide more fairness, trustworthiness
and comprehensibility. However, with the reality constraints,
we managed to carry out the user study and obtain useful
qualitative and quantitative results and many helpful feedbacks.

B. Study Setup

The test session is on individual basis, and each participant
is to work individually in a room, with no disturbance and
minimum noise. The room is equipped with one laptop, mouse,
two displayers, and one recording monitor, depicted in Figure
2. One questionnaire and one pencil with eraser are prepared
before each participant enters the test room.

The participant is to use the visualization prototype to carry
out representative tasks and analyze the real vessel behaviors.
The paper questionnaire specified the tasks to be carried out, it
includes 17 tasks, 4 discussions and suggestions for the
prototype. The tasks are varied from specific questions to the
questions that have more open insights. A group interview
regarding user reactions, questions about satisfaction and
suggestions for the improvement was organized after the
individual questionnaire.

C. The questionnaire

The evaluation approach assesses the visualization prototype
in human-computer interaction and vessel behavior
representations, in order to help the researchers understanding
the usability and development of maritime operations
visualization. The tasks are divided to small questions from
different perspectives, for example, “How does temperature
variate affect other variates? Give the explanation based on
domain knowledge.” (about the understanding of correlations
between vessel modules), and “Describe the trajectory of the
vessel. And tell when and where did the vessel port in harbor?”
(about the understanding of vessel behavior).

Analytics of the representation with/without maritime
knowledge is provided to the participants as an aid in
performing the tasks. Correctness of response is the first
criterion of the extent of information extraction. Main goal of
the first criteria is to measure whether the visualizations enable
user understand the vessel behaviors and correlations between
variates.

The second criterion is the time spent on completing each
task. Therefore, both groups are compared regarding the
correctness of their responses and the time to complete tasks.
Time is recorded to observe the decision-making of each
participant and the extent of operating the user interface.



Figure 2. User study setup for participants carrying out evaluation
tasks

The third criterion, user reactions or feedbacks, assess the
appropriateness of the visualizations and the extent to which
representations meet the goals and expectations of participants.
In addition, user reactions are collected with open-ended and
rating questions, thus they can interpret the level how the
participants understand the data visualization. An in-situ
interview is held to collect the user reactions for each
participant. Comments and suggestions based on domain
knowledge are collected to be one part of user feedback.

V. RESULTS AND DISCUSSTION
In this section we analyze and discuss the results of case
study. We used the three above-mentioned criteria to assess the
visualization prototype: correctness of response, time to
complete each task and user reactions. As a part of quantitative
evaluation, statistics methods are used to quantitate the criteria.

A. Correctness of Response

Standard for assessment of participant’s answer was created,
the correctness rate is defined from 0 to 100 percent, C €
[0,100%]. Equal means of the results is analyzed by two
sample t-test (significance level a = 0.05, null hypothesis
implies that the samples come from populations with equal
means, p = 0 represents the two samples are definitely diverse
while p = 1 represents that the two samples are equal). Table 2
depicts the average correct rate and response time for both
groups of participants to complete evaluation tasks. The
average data would assist researchers in analyzing the process
of decision-making and the extent that users following the
visual operations and understanding the information.

Figure 3 depicts the result of the analysis of correctness
metric. The blue bars represent the results of the group with
maritime background. The yellow bars represent the results of
baseline group, without maritime background. Questions 1 to 7
(left side) are questions with specific answer from general
domain. Questions 8 to 17 (right side) are open-ended and
rating questions related to maritime domain.

The analysis of correctness of response shows that the
participants from both groups have followed the visual
operations and have obtained basic information from the
visualization prototype (100% correct rate of question 1,5,6,7,9
and 10). The t-test analysis of the correctness of general
questions (1 to 7) reveals that there is no significant difference
between two groups (p = 0.9333 > o for question 2; p =
0.6783 > a for question 3; p = 0.787 > a for question 4).
However, the more open insight the questions are, the more
decrease is seen in the correctness of the second group. Even
the participants without maritime background did not provide
any correct answer in question 16.

The participants from both two groups did well in general
questions (C 1 = 87% and C 2 = 86%). Both groups could
extract basic information from the visualization, e.g., variable
definition, time information, geographic information, etc. The
results reveal that the visualization prototype helped general
researchers extract basic maritime information from the sensor
data, thus support users understand normal marine operations.

However, when the questions became more open insight-
like, the participants from the non-maritime group could not
achieve deeper understanding and make effective decisions (C
2 = 59%). Hence, they had no capabilities to accomplish
sense-making tasks without maritime knowledge. Meanwhile,
the average correctness rate of group 1 was still at a high level
(C 1 = 85%) The visualizations were helpful for maritime
researchers to effectively and efficiently generate more
insights and extract valuable information from the monitored
data.

Correctness
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Figure 3. Average correctness of response per question.

B. Time to Complete Tasks

Second criterion, time to complete tasks, is used to support
the evaluation measuring the visualization performance. In
order to observe the decision-making process of participants,
the analysis of results is divided into two portions: time to
complete general questions, and time to complete open-ended
questions.



Figure 4 and Figure 5 depict the average time for two groups
to complete the questions contain general tasks and to
complete the questions that have more open insights,
respectively. In Figure 4, the t-test analysis of the average time
indicates that no significant difference between two groups
was found for the general questions. The major difference
question 1 to 7 is p = 0.124 > a (for question 5). Time spent by
participants from both groups to complete general questions is
close, average time spent by group 1 is 77.6s while for group 2
is 77.9s. The results reveal that general researches spent
similar time as domain researchers to complete representative
tasks that only required visual operations. Human interactions
enabled users effectively and efficiently carry out all the
evaluation tasks.

However, there is a significant difference when the
questions have more open insights. The t-test analysis of the
average time depicted in Figure 5 reveals the significant
difference, p=0.00335 < a. Participants from the first group
spent more time completing the tasks (103.6s). The screen
recorder and audio logging indicate that the participants with
maritime background spent much time considering and

explaining the insights generated from their domain knowledge,

e.g., “temperature” is one of the most important variables
because energy loss causes temperature difference. Instead,
average time spent by the second group was 58.9s, which was
approximately half of the time spent by the first group.
Participants with domain knowledge needed more time to
finish the tasks; they performed better and gave more detailed
reasons for variable correlations and vessel behaviors; and they
were more confident in their decisions. On the other hand, for
participants without domain knowledge, they focused on how
to complete visual operations and how to verify the
performance of wuser interactions instead of explaining
professional opinions.

Time to complete general questions
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Figure 4. Average time for participates to complete first 7 questions.

C. User Reactions

In order to achieve the objectives of qualitative assessment,
an in-situ interview for each participant was organized, and
user reactions generated from such interviews were analyzed to
assess the usability of the visualization.
Regard to the capabilities of visualizations that supporting
maritime researches, interviewees from maritime background

found that the visualizations were useful and which had
developmental potentiality. The interviewees from ship design
department mentioned that “detection, definition and
visualization of the correlations between variates of the vessel
are helpful to the ship design”. Two interviewees found that
the visualization could help with the ocean environments and
risk-averse operations (“for 3D animation, the weather data
could be involved to support the observation of the vessel
behaviors”).

Time to complete questions with more open insights
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Figure 5. Average time for participants to complete last 10 questions.

Table 2. Summary (average) of correct rate and time to complete

Average  Correctrate Correct rate  Time to Time to
Data of Question  of Question complete complete
Analytics NO.1to7 NO.8tol7 NO.1to7 NO.8tol7
Groupl  87% 85% 77.6s 103.6s
Group2  86% 59% 77.9s 58.9s

In addition, interviewees from different domains found that
the visualizations could help them understand normal vessel
behaviors and basic maritime knowledge. They also provided
suggestions, e.g., one interviewee from statistics background
suggested that “the use of statistics to obtain correlations is
helpful, but it should be updated, e.g. generating more clear
model”.

The feedback from the representations and user interactions
were positive, since they support the understanding of the
vessel system and vessel behaviors, and increase the trust of
the outcomes. On the other hand, the interviewees argued that
some optimizations of the visual representations might be
implemented. For example, some interviewees suggested that
“to create an interactive timeline that could observe the
variates changing with real time”, and several interviewees
commented that “the parameters were hard to find in the chord
diagram and line chart, the visual representations should obtain
more human interactions to support users completing
operational visualization tasks.”

The final issue discussed was the feasible future works and
the predictable possibilities of the data visualization of
maritime operations. The interviewees discussed the issue of
updating and modifying such visualizations and which parts
should carry out such tasks in the future. The interviewees



encouraged the use of visual representations to “reduce
reaction and decision time”. They also mentioned the possible
future works that using visualization to find the internal
relationships between vessel modules, guaranteeing maritime
safety, and reducing the operating costs.

VI.  CONCLUSION AND FUTURE WORK

In this paper, we introduce a guideline of evaluating the
visualization of monitoring sensor data from maritime vessel
operations. Following the principles in our discussions, we
present a case study for implementing the quantitative and
qualitative assessment methods.

As part of the ongoing research project, we aim to explore
further to improve the evaluation. Comparison with other
existing visualization tools (benchmark) is a viable approach to
assess the usability of the prototype. Several evaluation metrics
such as 2D model representation, 3D model representation, and
user interactions could be set up to support the comparison.
Furthermore, the number of participants should be increased as
a sufficient sample size entails a better quantitative assessment.
In addition, in-depth interviews [22] with authoritative experts
(e.g. professors from maritime research institutions) should be
considered to support the qualitative assessment.

ACKNOWLEDGEMENTS

The authors would like to thank for the valuable inputs from
other members from BDL and Houxiang Zhang and Guoyuan
Li from the Faculty of Maritime Technology and Operations of
NTNU Aalesund; Rune Garen, Leif R. Solaas, Thomas
Oksavik, Krzysztof Swider, and Are Folkestad from Rolls-
Royce Marine AS; Per Erik Dalen from Aalesund Knowledge
Park AS and GCE BLUE Maritime. This research is partially
supported by the project “GCE BLUE Maritime Big Data”
funded by Innovation Norway and the project “AIS and
Maritime Transport” (No. 4506002) funded by MarKom 2020.

REFRENCES

[1] D. Keim, G. Andrienko, J. Fekete, G. Carsten, G.
Melan, D. Keim, G. Andrienko, J. Fekete, and G.
Carsten, “Visual Analytics: Definition , Process , and
Challenges,” Inf. Vis. - Human-Centered Issues
Perspect., pp. 154175, 2008.

2] H. Wang, X. Zhuge, G. Strazdins, Z. Wei, G. Li, and H.
Zhang, “Data Integration and Visualisation for
Demanding Marine Operations,” in Proc. MTS/IEEE
OCEANS 2016, Shanghai, China, 2016.

[3] H. Wang, S. Fossen, F. Han, I. A. Hameed, and G. Li,
“Towards Data-driven Identification and Analysis of
Propeller Ventilation.,” in Proc. MTS/IEEE OCEANS
2016, Shanghai, China, 2016.

[4] G. Li, H. Zhang, B. Kawan, H. Wang, O. Osen, and A.
Styve, “Analysis and modeling of sensor data for ship
motion prediction,” in Proc. MTS/IEEE OCEANS 2016,
Shanghai, China, 2016.

[5] C. Plaisant, “The challenge of information
visualization evaluation,” Proc. Work. Conf. Adv. Vis.

interfaces - AVI 2004, pp. 109-116, 2004.

[6] C. Plaisant, “Information Visualization and the
Challange of  Universal Usability,”  Explor.
Geovisualization, pp. 1-19, 2005.

[71 S. Carpendale, “Evaluating information visualizations,”
Lect. Notes Comput. Sci. (including Subser. Lect.
Notes Artif. Intell. Lect. Notes Bioinformatics), vol.
4950 LNCS, pp. 19-45, 2008.

[8] E. L. Koua, a. Maceachren, and M. J. Kraak,
“Evaluating the usability of visualization methods in
an exploratory geovisualization environment,” Int. J.
Geogr. Inf. Sci., vol. 20, no. 4, pp. 425-448, 2006.

[9] J. J. Van Wijk, “The Value of Visualization,” 1987.

J. Scholtz, “Beyond usability: Evaluation aspects of

visual analytic environments,” IEEE Symp. Vis. Anal.

Sci. Technol. 2006, VAST 2006, pp. 145-150, 2006.

[11] J. J. Thomas and K. a. Cook, “Visualization
Viewpoints: A Visual Analytics Agenda,” [EFE
Comput. Graph. Appl., vol. 26, no. February, pp. 10-13,
2006.

J. Thomas and J. Kielman, “Challenges for visual
analytics,” Inf. Vis., vol. 8, no. 4, pp. 309-314, 2009.

J. Stasko, “Evaluating information visualizations:
Issues and opportunities,” Proc. 2006 AVI Workshop
on Beyond Time and Errors: Novel Evaluation
Methods for Information Visualization - BELIV'06,
2006.

C. A. Sharp, “Qualitative research and evaluation
methods (3rd ed.) [Book Review],” Eval. J. Australas.,
vol. 3, no. 2, 2003.

T. D. Zuk, “Visualizing Uncertainty,” CGIM 08 Proc.
Tenth IASTED Int. Conf. Comput. Graph. Imaging, pp.
1-336, 2008.

A. Tang, M. Tory, B. Po, P. Neumann, and S.
Carpendale, “Collaborative coupling over tabletop
displays,” Proc. SIGCHI Conf. Hum. Factors Comput.
Syst. - CHI "06, p. 1181, 2006.

M. Duffy, “Sensemaking: A collaborative inquiry
approach to ‘Doing’ learning,” Qual. Rep., vol. 2, no. 2,
pp. 1-6, 1995.

D. M. Russell, M. J. Stefii, P. Pirolli, and S. K. Card,
“The cost structure of sensemaking,” pp. 24-29, 1993.
C. N. Ehler, “A Guide to Evaluating Marine Spatial
Plans,” Isnare Com, 2014.

A. E. Cravens, “Explaining Enthusiasm for
MarineMap :,” no. July, pp. 1-6, 2010.

M. Q. Patton, “Qualitative Analysis and Interpretation,”
Qualitative Research and Evaluation Methods. pp.
452-477,2002.

C. Marshall and G. B. Rossman, Designing Qualitative
Research, 3rd ed. Thousand Oaks, CA: SAGE
Publications, 1999.

[14]

[15]

[16]




<<
  /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


