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Abstract

With the rapid development of both ubiquitous computing and the mobile internet, big data technology is
gradually penetrating into various applications, such as smart traffic, smart city, and smart medical. In
particular, smart medical, which is one core part of a smart city, is changing the medical structure.
Specifically, it is improving treatment planning for various diseases. Since multiple treatment plans generated
from smart medical have their own unique treatment costs, pollution effects, side-effects for patients, and so
on, determining a sustainable strategy for treatment planning is becoming very critical in smart medical.
From the sustainable point of view, this paper first presents a three-dimensional evaluation model for
representing the raw medical data and then proposes a sustainable strategy for treatment planning based on
the representation model. Finally, a case study on treatment planning for the group of “computer autism”
patients is then presented for demonstrating the feasibility and usability of the proposed strategy.
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1. Introduction

In today’s society, healthcare has been upgraded to an important social issue related to people’s work
and study. This past decade has witnessed the dramatic development of modern medical technologies
by virtue of the wireless internet, the Internet of Things, and other ubiquitous technologies.
Importantly, smart medical, which is one of the results of this big data era, emphasizes effective
treatment planning and processing for various diseases that occur in patients. Generally speaking, the
process of treatment planning begins after a doctor has initially diagnosed a disease. The doctor must
determine if the patient's health needs are best met by providing potential treatments and maintaining
their healthcare. This question is becoming more complex than ever before because of the wide array of
treatment modalities available. Particularly, smart medical aims to facilitate economic development,
social progress, and environmental protection [1,2]. This is because medical organizations must take
the responsibility to value natural resources by complying with regulations, while they also pursue their

own maximum profit and work to reduce treatment complexities in this context.
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As a result, designing an eco-efficient strategy for treatment planning is becoming a sustainable
development issue. Typically, because sustainable treatment planning has multiple and mutually
conflicting objectives, it is necessary and important to evaluate all available alternatives and to

determine preferable strategies that conform to sustainable development.

1.1 Motivating Example

Fig. 1 shows a motivating example on the selection of treatment plans for a computer autism patient.
In this example, suppose patient Joe suffers from ‘computer autism’ disease [3], which leads to obstacles
in regards to communications and creates language barriers between people. First of all, Joe requests for
medical treatment from the medical doctor, then, the medical doctor might carefully consider his
situation and make selections from historical medical treatment plans. This means that many existing
treatment plans might be selected for him—e.g., training intervention (applied behaviors analysis,
TEACCH autism program, and interpersonal training methods) and medicine. However, some of these
treatment plans cannot satisfy social and economical sustainability (i.e., higher medicine costs,
expensive treatments, more pollution). Therefore, how to efficiently select the best treatment plan is a
quite complicated problem. After a sustainable treatment plan is selected, it will be given to Joe.

Disadvantages

Treatment Plan 1

Applied Behaviour Analysis Higher Medcine Cost

Request
the Medical
Treatment

Expensive Treatments

Pollution
Interspersonal Training Methods

Treatment Plan 4

Medicine Methods

Sustainable
Treatment Plan

9 How to select an optimized treatment
plan for mininzing the disadvantages

Fig. 1. A motivating example on treatment planning for a computer autism patient.

1.2 Challenges and Contributions

There have been several existing literature attempting to evaluate the level of a hospital with the
multi-level fuzzy evaluation approach [4-6]. Zhang et al. [4] built a three-level evaluation model for
demonstrating the plow adaptive multi-level fuzzy evaluation analysis system in coalmine industries.
Hao et al. [5] adopted the multi-level fuzzy evaluation method for radar anti-jamming effectiveness,

which is used to evaluate radar receiver technology levels. Tsaur and his colleagues applied the fuzzy set
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theory to evaluate the service quality of airlines [10]. Douali et al. [7] studied and evaluated a model
framework for diagnostic decisions based on a cognitive process and a semantic web approach. Their
work represented a first step towards the development of a methodology for the implementation of
dynamic heterogeneous knowledge in medicine for decision support systems. Considering the
difficulties that exist in measuring many intangible attributes of service quality, they employed the fuzzy
set theory into the measurement of performance. Unfortunately, these studies did not take the lifecycle
of the treatment and associated items into account. That is to say, existing works did not consider
enough treatment dimensionalities. To overcome these existing disadvantages, this paper attempts to
take the objectives, treatment plans, and treatment plan phases into account, and then proposes an
efficient and sustainable strategy for selecting a treatment plan that meets the following requirements:

low-side effects, low-cost, low-pollution, and sustainability [8].

The major contributions of this paper are summarized below.

* Data Representation: A tensor-based representation of the evaluation of a medical treatment plan
is provided. We constructed a 3-order tensor that includes three dimensions of the objective,
treatment phase, and treatment plan. Each element in this constructed tensor indicates an
evaluation.

* Novel Strategy for Treatment Planning: A three-dimensional fuzzy evaluation model for selecting
the sustainable medical treatment plan is devised. In order to obtain a sustainable treatment plan,
we first established the membership functions for various evaluation linguistic terms. Then, a
vertical aggregation was carried out (i.e., the degrees of membership are aggregated from the
dimension of treatment phase), and then the overall degrees of membership were aggregated by a
linear aggregation formula (i.e., horizontal aggregation).

* Evaluation: A case study was used for our model and strategy evaluation. The results demonstrate
the feasibility and effectiveness of the proposed strategy. Also, the representation model was

proven to have a scale extensibility via our case study.

1.3 Paper Organization

The rest of this paper is organized as follows: Section 2 presents the formalism of treatment planning
and the proposed solution framework for selecting a sustainable treatment plan. Then, the three-
dimensional evaluation model that takes the relevant evaluation criteria of a treatment plan into
account is described in Section 3. The proposed sustainable medical treatment plan selection strategy is

provided in Section 4. Section 5 provides a case study and Section 6 concludes this paper.

2. Formalism on Treatment Planning and Solution Framework

The treatment plan is the road map that a patient will follow on his/her journey through treatment.
The treatment planning system begins as soon as the initial assessments are completed. In fact, the
potential treatment plans can vary for the same disease. Hence, it is necessary to have a formal and
accurate treatment plan for each particular patient. A sustainable strategy for treatment planning can

result in the benefits (http://www.accuray.com/solutions/treatment-planning) listed below.
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* Generating the highest quality treatment plans quickly and intuitively.
* Improving clinical workflow with intelligent automation.

* Creating versatile treatment plans for a variety of clinical applications.

We understand that a sustainable treatment plan must be selected quickly and confidently. By taking

into account, a formalism of the addressed problem is described as:

T

siainanie < OPT{ f (cost,complexity, side — effect, pollution,...)} (1)
where, f(*) is a comprehensive multi-objectives evaluation function, it might be a nonlinear function.
Therefore, the problem of sustainable strategy for treatment planning is transformed into an
optimization process upon this multi-objectives evaluation function that is associated with treatment
cost, complexity, side effects, pollution, and so forth.

Table 1 lists the important variables and corresponding descriptions used throughout this paper.

Table 1. Important variables used in the paper

Notation Description
T The n,, treatment plan
P The m,, phase of treatment
01 The lth objective
w, The weight for the 71,, phase of treatment
el./; Evaluation for a treatment plan 7;{ at the phase of treatment Pm

In smart medical systems or sustainable development medical industries, treatment planning is
regarded as a fuzzy multiple criteria decision-making problem in which the fuzziness and uncertainty of
subjective perception should be considered [1]. As for the evaluation of treatment plans, users usually
employ natural language to express their thinking and subjective preferences. With natural language,
the meaning of a word might be well defined, but when using the word as a label for a set, the
boundaries within which objects do or do not belong to the set become fuzzy or vague.

Fig. 2 shows a generic solution framework for the problem addressed in this paper. Obviously, this
framework contains two modules: Module 1, data preprocessing and representation and Module 2, data
optimization and selection. In Module 1, the row medical data (numerical evaluation data) is
preprocessed and tensorized as a 3-order tensor where the objective, treatment phase, and treatment
plans are regarded as three dimensions. After the tensoriztion of medical data, we obtained the
linguistic-represented tensor by establishing the membership functions for the linguistic terms and
aggregating the calculated degree of membership on various terms (as shown in Module 2). We are

going to elaborate the above-mentioned two modules in Sections 3 and 4, respectively.
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Objectives
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Phase of Treatment

Objectives
Horizontal
Aggregation

Linguistic i
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> : [ Tensor w

Phase of Treatment ‘

3. Tensor-Based Representation of the Evaluation of Medical

Treatment Plans

This section is devoted to presenting the conceptual structure of the three-dimensional evaluation

model. As described in the introduction section, the objectives of the sustainable medical treatment

plan are to provide an economical and social sustainable treatment scheme. An efficient treatment plan

should save the design cost, reduce medical pollution, and lower the side-effects for patients during the

different life cycle of the selected treatment plan, such as medicine selection, diagnosis, and recovery

processing. Based on these motivations, a three-dimensional evaluation model for a treatment plan was

constructed with a 3-order tensor [9] and is depicted as shown below.

Objectives

(Pi, 0),Tk) =ey¥

4 Phase of Treatment

Fig. 3. Representation of evaluation on medical treatment plan with three-dimensional evaluation model.

J Inf Process Syst, Vol.12, No.4, pp.711~723, December 2016 | 715



Treatment Planning in Smart Medical: A Sustainable Strategy

Fig. 3 shows a 3-order tensor equipped with the 3 dimensions of: objectives, treatment lifecycle
(treatment phase), and treatment plans.

Treatment lifecycle dimension: Generally, the completed lifecycle of medical treatment is mainly
divided into medicine selection, diagnosis, recovery processing, and so forth, which are formally
denoted as P={p,, p,,...p,,} - During real life treatments, these different lifecycles have different

weights, which are denoted as W = {w,, w,,...w, } . For example, the weight for the diagnosis phase is

obviously greater than others.

Treatment plan dimension: A set of treatment plans, 7},7,,...7;,...T,, are all of the possible
medical treatment schemes that will be evaluated in this dimension.

Objective dimension: A sustainable treatment plan should be selected according to different
objectives O = {0,,0,,...0,} . For simplicity, this paper only considers 3 attributes (i.e., the lower cost,
less pollution, and lower side effects of the potential treatment plans).

If we project this 3-order tensor from the dimension of objective, it has I rows, and it has m columns
when we project the 3-dimensional array from the treatment phase dimension. Regarding the treatment

. . ko . .
plan 7, at the phase of treatment P with an evaluation value €; in terms of evaluation criteria €;.

. . k
Therefore, each element in the constructed tensor is interpreted as €;; .

4. The Proposed Strategy

Smart medical industries emphasize users’ intelligence and experiences, an efficient treatment plan
evaluation is facilitating these industries sharply [10,11]. During the evaluation of a treatment plan,

users usually describe and evaluate them in natural language [8], such as

T, generates a little bit pollution, costs much money, has rare side effects during diagnosis

T, generates a lot of pollution, costs a little money, has relatively high side effects during diagnosis

Based on the above observations, the question of, “Which treatment plan is the sustainable one and
how should they be evaluated?” naturally arises. To answer this question, this section presents a
sustainable strategy for treatment planning based on a three-dimension fuzzy evaluation model. Our
proposed strategy is composed of the steps listed below.

Step 1: Establishing the membership functions of the fuzzy linguistic terms expressed for objectives

evaluation at different phase

Step 2: Calculating the degrees of membership of Step 1 and obtaining the aggregated degrees of

membership in order to characterize the most sustainable one.

Step 3: Ranking the treatment plans in terms of maximum aggregated degrees of membership.

4.1 Establishing the Membership Functions

Fully integrating with users’ objective opinions, we investigated the frequently used fuzzy linguistic
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terms “worst,” “worse,” “average,” “better,” and “best,” which are normally used to evaluate the
treatment plans in terms of different objectives during different phases of it.

Let L=1{/,l,,..1;} be the set of fuzzy linguistic terms, P ={p,, p,, p;} be the different phases of
the treatment plan, and O ={0,,0,,0,} be the evaluation objectives. The corresponding numerical
evaluation matrix for a given treatment plan 7, is then expressed as £ lf = {ell;} Consequently, the

membership functions for all possible treatment plans are characterized with triangle membership

functions [12-15], as shown in Fig. 4.

1) For the linguistic term “worst,” the membership function is as follows:

1 e, <n
;Llijll(eij): (rz_eij)/(rz_rl) nh<e;<r 2)
0 e 2,

2) For the linguistic terms “worse,” “average,” and “better,” the membership functions are unified as

follows:
(e,—n)/(r—-ny) n,<e<n

Hi, (€)= (ny —e) [y —n) 1 <e; <rn, 3)
0 €; & (i5741)

3) For the linguistic term “best,” the membership function is defined as:

1 e; 27;
Hy (ey)=4(e; =) (ry—r) 1, <e; < (4)

0 e, <r,

4

o L

@

@

[=]

e

z 1

1]

3

{=3

°

o

=

T

H 5} 3 ¥y 5 €

Fig. 4. The membership functions for evaluation of treatment plan.
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4.2 Aggregating the Degrees of Membership

As a matter of fact, it is not enough to obtain the overall evaluation of the potential treatment plans
due to the multiple dimensions criteria. To aggregate these degrees of membership, it is composed of
two types of aggregation: vertical aggregation (VA) and horizontal aggregation (HA). First, VA
aggregates the degrees of membership in terms of treatment phase. Second, HA aggregates the overall

degrees of membership by a certain linear aggregation formula.

4.2.1 Vertical aggregation

For a given treatment evaluation objective ¢,, and a given treatment phase p,, the VA represented

with A,.{V} $at p,, is defined as follows:

3
Al_{V} - H max, ., Hy, (eii) ?

=

Eq. (5) indicates that the treatment plans at phase p, adopt the approach of maximum degree of

membership multiplication to realize the aggregation and obtain Ai{V‘ .

4.2.2 Horizontal aggregation

The purpose of HA focuses on aggregating all the degrees of membership obtained from VA. HA is
quite different from VA since HA is carried out from the treatment phase dimension for a completed
treatment plan regarding a disease. Due to different weights for the final evaluation at different phases,

a linear aggregation formula is constructed as:
3
H Z v
i=1

That is to say, for any given treatment plan 7, we can easily evaluate the advantages/disadvantages of

T, according to A"

4.3 Ranking the Treatment Plans

As the last important step of our proposed selection strategy, ranking the treatment plans is in charge
of re-ranking of treatment plans according to Al.{H} . The higher A;H} is, the more sustainable the

treatment plan is. Formally, the most sustainable medical treatment plan can be mathematically

described as follows:

I

U,

stainable < max {A,'{H} | i= 1,2,3}
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4.4 Algorithm

Based on the above-proposed strategy, the corresponding algorithm is devised, as shown in
Algorithm 1.

Algorithm 1 A Sustainable Algorithm for Treatment Planning in
Smart Medical
Input :

Set of treatment plans: I'= {T].TQ, B Tr}L

Phases of treatment plan: P= {pl.pg‘pa}‘.

Evaluations for T} : e:-;

Set of linguistic terms: L= {il,fg. "'.fﬁ}}

System parameters: ri,79, 73,7475 Wy Wo W3k
Output:

The most sustainable medical treatment plan T;u;fﬂfmb-‘e

1: Initialize pro =1, sum = 0:

2for j=1 to 3 do

3: begin

4 pro=pro x argmax (u (e;)):
) LEL

5 A:-‘ﬂ:: pro:

6: end

7.for =1 to 3 do

8: begin

I
9 sum=sum *w:-A,-'”

10: A:-':H} = sum;
11: end
12:for i=1 to 3 do

. — 18 — .
13: Taum:’mb‘e = argmar (-A:' 1= 1‘2‘3)‘
14: end

In this algorithm, the inputs are a set of treatment plans 7", phases of treatment plan P, evaluations

. k .
for a given treatment plan 7 , termed €;» system parameters 1, r,, 13,1y, s and weights w;, w,,w; .

The output is the most sustainable medical treatment plan T Line 1 initializes two variables

Sustainable *
pro and sum that are used for storing the results of A;V} and Al.{H} . Lines 2-6 are for obtaining the
vertical aggregation Al.{V} . Lines 7-11 are for calculating the horizontal aggregation Al.{V} . Finally, Lines
12-14 are in charge of re-ranking treatment plans according to the A;‘m , that is to say, it will return the

. 578
maximum 4" .

5. Case Study

This section presents a case study on a sustainable medical treatment planning service for computer
autism in smart medical, which includes the three dimensions of: a treatment plan, treatment phase,
and objectives. Similar to Fig. 3, we collected the existing five mainstream treatment plans 7;,7,,...7;
and the evaluations for each treatment plan 7. These numerical evaluation values can be stored with a

3-order tensor, as shown in Fig. 5.
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Fig. 5. An illustration for selecting the sustainable treatment plan for patients with computer autism.
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T2
best best best
Horizontal
Aggregation best best best
best best best

Fig. 5. Continued.

For the sake of better illustration, the parameters 7,7,,7,,7,,7, were set as 0.2, 0.4, 0.6, 0.8, 1 in this

case study. After fuzzification, we were able to easily obtain a reasonable linguistic-expressed
evaluation, as shown in Fig. 5. As a matter of fact, no matter what we set the weights for the treatment
phases, the treatment plan 7, was selected as the most sustainable one for older acute myocardial
infarction patients by using the vertical and horizontal aggregations. This coincides with the user's
intuition since the treatment plan 7, exhibits the best benefits on the aspects of the environment, the
economy, and patients’ health.

This case study is composed of three main objectives: 1) to represent the evaluation data with a 3-
order tensor; 2) to establish the membership functions for various linguistic terms that are used for
expressing the evaluations on the treatment plans; and 3) to obtain a sustainable one via aggregations.
Opverall, it made possible to model the complex medical evaluation data with tensor and to convert it

into a linguistic-expressed tensor.

6. Conclusions

Aiming to evaluate and select the most sustainable option from all possible treatment plans for a
certain disease, this paper studies a practical issue on treatment planning in smart medical. First, this
paper presented a three-dimensional evaluation model and then proposed a sustainable strategy for
medical treatment planning based on a three-dimensional fuzzy evaluation model. Furthermore, a
concrete case study on the disease ‘computer autism’ was provided for demonstrating the feasibility of
the proposed approach. The results analysis of the case study embodied good consistency with users'
intuitions. It is believed that this research can provide good insights for the development of smart

medical in the future.

Acknowledgement

This research was supported by the MSIP (Ministry of Science, ICT and Future Planning), Korea,
under the ITRC (Information Technology Research Center) support program (IITP-2016-H8601-16-
1009) supervised by the IITP (Institute for Information & communications Technology Promotion).

J Inf Process Syst, Vol.12, No.4, pp.711~723, December 2016 | 721



Treatment Planning in Smart Medical: A Sustainable Strategy

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

&)

(10]

(11]

(12]

(13]

(14]

[15]

H. K. Chiou, G. H. Tzeng, and D. C. Cheng. “Evaluating sustainable fishing development strategies using fuzzy
MCDM approach,” Omega, vol. 33, no. 3, pp. 223-234, 2005.

K. Silachan and P. Tantatsanawong, “Imputation of medical data using subspace condition order degree
polynomials,” Journal of Information Processing Systems, vol. 10, no. 3, pp. 395-411, 2014.

P. Dickerson, and K. Dautenhahn, “Interaction between the autism children with computer;’ Artificial Intelligent
Systems and Machine Learning, vol. 7, no. 7, pp. 205-211, 2015.

Q. Zhang, Q. Song, and Z. Yuan, “Plow plane multi-level fuzzy evaluation based on gray level correlation
decision model and entropy value law;” Science & Technology Review, vol. 30, no. 8, pp. 55-60, 2012.

L. Hao, C. E Qiu, and X. L. Zhao. “Multi-level fuzzy evaluation method for radar anti-Jamming effectiveness,”
Radar Science & Technology, vol. 10, no. 2, pp. 143-149, 2012.

H. Akdag, T. Kalayci, S. Karagoz, H. Zulfikar, and D. Giz, “The evaluation of hospital service quality by fuzzy
MCDM,;” Applied Soft Computing, vol. 23, pp. 239-248, 2014.

N. Douali, E. I. Papageorgiou, J. de Roo, H. Cools, and M. C, Jaulent, “Clinical decision support system based
on fuzzy cognitive maps,” Journal of Computer Science & Systems Biology, vol. 8, pp. 112-120, 2015.

E Hao, D. S. Park, and S. Y. Woo, “Green treatment plan selection based on three dimensional fuzzy evaluation
model;” in Advances in Computer Science and Ubiquitous Computing. Singapore: Springer, 2015, pp. 417-423.

L. Kuang, FE Hao, L. T. Yang, M. Lin, C. Luo, and G. Min, “A tensor-based approach for big data representation
and dimensionality reduction;” IEEE Transactions on Emerging Topics in Computing, vol. 2, no. 3, pp. 280-291,
2014.

Z. Siddiqui, A. H. Abdullah, M. K. Khan, and A. S. Alghamdi, “Smart environment as a service: three factor
cloud based user authentication for telecare medical information system,” Journal of Medical Systems, vol. 38,
no. 1, pp. 1-14, 2014.

E Gravenhorst, E A. Muaremi, H. Bardram, A. Grunerbl, O. Mayora, G. Wurzer, et al., “Mobile phones as
medical devices in mental disorder treatment: an overview; Personal and Ubiquitous Computing, vol. 19, no. 2,
pp. 335-353, 2015.

O. P. Verma, V. Jain, and R. Gumber, “Simple fuzzy rule based edge detection,” Journal of Information Processing
Systems, vol. 9, no. 4, pp. 575-591, 2013.

Z. Pei, D. Ruan, and J. Liu, Linguistic Values-based Intelligent Information Processing: Theory, Methods, and
Application. Amsterdam: Atlantis Press, 2009.

E Hao, G. Min, M. Lin, C. Luo, and L. T. Yang, “MobiFuzzyTrust: an efficient fuzzy trust inference mechanism
in mobile social networks,” IEEE Transactions on Parallel and Distributed Systems, vol. 25, no. 11, pp. 2944-2955,
2014.

R. Kumar, K. K. Ravulakollu, and R. Bhat, “Fuzzy-membership based writer identification from handwritten
Devnagari script,” Journal of Information Processing Systems, 2015. http://dx.doi.org/10.3745/]J1PS.02.0018.

Fei Hao

He received B.S. and M.S. degrees in School of Mathematics and Computer
Engineering from Xihua University, Chengdu, China in 2005 and 2008, respectively.
He earned Ph.D. degree from Soonchunhyang University, Asan, Korea on August,
2016. His current research interests include social computing, ubiquitous computing,
big data analysis and processing and mobile cloud computing. He is a member of
KIPS.

722 | J Inf Process Syst, Vol.12, No.4, pp.711~723, December 2016



Fei Hao, Doo-Soon Park, Sang Yeon Woo, Se Dong Min, and Sewon Park

Doo-Soon Park

He received his Ph.D. in Computer Science from Korea University in 1988.
Currently, he is a professor in the Department of Computer Software Engineering at
Soonchunhyang University, Korea. He is Director of Wellness Service Coaching
Center at Soonchunhyang University. He was President of the Korea Information
Processing Society (KIPS) in 2015, and Director of Central Library at Soonchunhyang
University from 2014 to 2015. He was Editor-in-chief of Journal of Information
Processing Systems at KIPS from 2009 to 2012, and Dean of the Engineering College
at Soonchunhyang University from 2002 to 2003. He has served as an organizing
committee member of international conferences including FutureTech 2016, MUE
2016, WORLDIT 2016, GLOBAL IT 2016, CUTE 2015, CSA 2015. His research
interests include data mining, big data processing and parallel processing. He is a
member of IEEE, ACM, KIPS, KMS, and KIISE.

Sang Yeon Woo

He is at present working as a professor in the Department of Sport Science of
Soonchunhyang University, Korea. His research area includes Sports Biomechanics.

Se Dong Min

He was born in Seoul, Korea, on December 23, 1975. He received M.S. and Ph.D.
degree in electrical and electronic engineering from the Department of Electrical and
Electronics Engineering, Yonsei University, Seoul, Korea in 2010. He is at present
working as an assistant professor in the Department of Medical IT Engineering of
Soonchunhyang University, Korea. His research area includes biomedical signal
instrumentation and processing, healthcare sensor application and mobile healthcare
services and technologies.

Sewon Park

She received her B.S. in biochemical engineering and life science from Sogang
University in 2012. Currently, she is a graduate student in Interdisciplinary Program
in Neuroscience at Seoul National University, Korea.

J Inf Process Syst, Vol.12, No.4, pp.711~723, December 2016 | 723




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


