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ABSTRACT 
Intelligent systems (neural networks, expert, knowledge, decision support and other systems) in 
construction can be used on the national, organization and project levels. However, most of all neural 
networks, knowledge, decision support and expert systems are seeking to find how to make the most 
economic construction decisions, and most of all these decisions are intended only for economic 
objectives. Also currently voice stress analysis, digital physiognomy and IRIS recognition technologies 
are very seldom used in construction. Development and integration of some intelligent, voice stress 
analysis and IRIS recognition technologies in construction by Vilnius Gediminas Technical University 
since 1984 are described in the paper.  

KEYWORDS 
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1. INTRODUCTION 
Construction intelligent systems can be used on the 
national [5, 16, 17], organization [5] and project 
[1, 3, 4, 6, 18, 19] levels. 

On the national level intelligent technologies 
enables one to find and analize the required data 
quickly and from various perspectives, as well as 
allowing effective communication between 
interested parties for making important decisions at 
a distance. Intelligent technologies at country or 
European levels have been analyzed and written 
about in a variety of research literature.  

On the organizational level intelligent 
technologies are used to get and process the data 
on financing and investment possibilities as well as 
on real estate (GIS – Geographical Information 
System), government-provided services, producers 
and their products (intelligent electronic 

catalogues), etc. For example, organizations get 
the possibility to search for most suitable 
suppliers, contractors and use market offers for the 
best advantage. Intelligent technologies also 
provide the opportunities for learning and 
qualification improvement (by distance learning, 
the availability of intelligent electronic libraries).  

On the project level the use of intelligent systems 
(i.e. expert, decision-support systems, etc.) allows 
all the interested parties, (i.e. designers, 
economists, architects, builders, facilities 
management personel) to solve the problems 
concerning the life time of a building (including 
brief, design, construction, maintenance, facilities 
management and demolishing stages). For this 
purpose data bases are being created embracing the 
data and knowledge obtained from the previously 
made similar projects as well as the experience of 
experts and the data contained in various norms, 
standards and other sources of information. 
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However, most of all neural networks, decision 
support and expert systems are seeking to find how 
to make the most economic construction decisions, 
and most of all these decisions are intended only 
for economic objectives. Quite a number of 
decision making methods (including all multiple 
criteria decision making methods) may make 
integrated analyses of many indicators of different 
dimensions. However, for various reasons they are 
not made by many computer systems developed in 
the construction branch. Also currently voice stress 
analysis, digital physiognomy and IRIS 
recognition technologies are quite seldom used in 
construction. Above partly in construction missing 
technologies have been applied by authors with 
their associates. 
2. WEB-BASED INTELLIGENT, 

VOICE STRESS ANALYSIS AND 
IRIS RECOGNITION SYSTEMS  

Web-based intelligent, voice stress analysis and 
IRIS recognition systems in construction 
developed by authors in cooperation with their 
associates are as follows: 

• Building’s Refurbishment Knowledge and 
Device Based Decision Support System [9, 
10, 20, 25],  

• Innovation Multiple Criteria Decision 
Support Web-Based System [26],  

• Multiple Criteria On-Line International 
Trade Decision Support System [7, 26],  

• Multiple Criteria Decision Support Web-
Based System for Facilities  

      Management [7], 
• Cooperative Integrated Web-based 

Negotiation Decision Support System for 
Real Estate [12, 13], 

• Multiple Criteria Decision Support On-Line 
System for Construction Products [8], 

• Sustainable Development Analysis Web-
Based System [26], 

• Intelligent Library and Tutoring System 
[15], 

• Voice Stress Analysis System [13], 
• IRIS Recognition System [13] 

• Ethical Multiple Criteria Decision Support 
Web-Based System [11],  

• Building Life Cycle Decision Support 
System [2, 22, 23, 24], 

• Loan Analysis Decision Support System 
[21],  

• Foundations Analysis Decision Support 
System [22, 24],  

• Buildings’ Multivariant Design  and 
Multiple Criteria Analysis Decision 
Support System [22, 24], etc. 

Then the brief study of authors with their 
associates some of above developed voice stress 
analysis and IRIS recognition systems follows.  

3. PRACTICAL APPLICATIONS OF 
VOICE STRESS ANALYSER 
SUBSYSTEMS 

The Voice Stress Analyser (VSA) Subsystem 
measures stress in a human voice. VSA Subsystem 
can be used for analysis of different situations in 
construction (work of brokers, analysis of 
stakeholders’ subjective opinions about pollution 
and health effects, e-learning, etc.). Statistical 
information database was developed in order to 
efficiently use VSA Subsystem in practice.  

The practical application of the VSA Subsystems 
in sales of real estate and e-learning are briefly 
analyzed as follows.  

3.1 VSA Subsystem in Sales of Real Estate 
A typical situation of a first visit to an apartment 
was selected. The discussion between the seller 
and the broker inspecting an apartment for sale 
was recorded (consent from both). Standard 
questions were asked during the conversation. 
Advantages and disadvantages of an apartment 
were detected, the sales price established, as well 
as the size of the broker’s commission and 
negotiations on conclusion of a mediation 
agreement. The VSA Subsystem analyses record 
shows the vibration curve of a sound document, 
which indicates the sound frequency in real time. 
If a sound frequency is high, the oscillation of the 
sound curve is denser. Such density of oscillations 
of a sound curve shows that a person is not sure of 
the correctness of his/her statement or conceals 
some truth. For example, it was noticed that a 
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sound vibration curve typically is very dense when 
a client speaks about the brokering contract. 
Evidence provided by the VSA Subsystem can 
show whether a client’s statement is false or 
doubtful.  

The research determined that people are usually 
unsure or conceal part of truth when speaking 
about brokering contract, exact floor area of an 
apartment, furniture for sale with the apartment, 
sale’s price of the apartment, and remuneration to 
a broker, etc. All these criteria are essential in the 
activities of a broker. False information may leave 
a broker without remuneration for the work. 
Knowledge that a client is lying when he/she 
speaks about such things can also protect a broker 
against fraud. Currently, when sufficient statistical 
information is not available yet, it would be wrong 
to rely on evidence provided only by the VSA 
Subsystem. However, it can help to avoid a 
number of misunderstandings and other problems.  

A company can use the VSA Subsystem for its 
specific purposes, e.g. at conferences, during 
reports to a top manager and at other meetings. 
Thus the head of a company will have an 
opportunity to analyse the information, requests 
and opinions, etc. provided at a meeting and to 
make decisions on the basis of the evidence of the 
VSA Subsystem as well as the manager’s logical 
thinking. Such application of the system would not 
be difficult, because internal regulations of a 
company allow a head to collect and use 
information about the company’s personnel. 
Besides, the obtained information would help to 
meet client’s needs and the company’s employee’s 
needs in better ways.  

As example, a relationship between the deviation 
from the real area of apartment deliberately 
increased by the seller (in per cent) and the 
average microtremor frequency of the voice when 
claiming bigger floor area is presented in Figure 1. 
The x-axis shows the deviation (in per cent) of the 
increased area of the apartment (compared to the 
real) specified by the seller during the 
conversation. The y-axis shows the scale of the 
average microtremor frequency noticed in the 
seller’s voice during the conversation. Besides, the 
Figure 1 clearly shows the relationship between 
the level of untruth told by the seller and the 
average microtremor frequency. The higher the 

average microtremor frequency the more area is 
added to the real area of an apartment. 
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Figure 1 The Relationship Between the 

Deviation from the Real Area of Apartment 
Deliberately Increased by the Seller (in per 

cent) and the Average Microtremor Frequency 
of the Voice when Claiming Bigger Floor Area 

In the nearest future there will be a possibility to 
assess correctness of provided information (in %) 
automatically by using VSA Subsystem on the 
basis of accumulated historic statistical data and 
determined regression equations. For example, 
according to a seller’s answer about the floor area 
of an apartment, the VSA Subsystem would 
automatically convert the answer into frequency 
and specify the actual floor area of an apartment 
and the percentage of deviation from the floor area 
of the apartment as specified by a buyer.  

3.2 VSA Subsystem in e-Learning 
The research aim was to compare data received 
during an examination with ILTS-BP (information 
on correct and incorrect answers, time periods for 
each question, and the number of times a student 
changed an answer to each question of a test) with 
similar data received from the Voice Stress Analyser 
(VSA) Subsystem, to make practical conclusions and 
to plan future research. This research helped to 
determine changes of students’ psychophysical 
conditions during examination. During an e-test, 
students were asked to select one correct answer from 
the provided alternatives and to say the answer aloud. 
The sound record of each answer was then saved into 
a PC memory with an identification code for listening 
and further analysis. Records were analysed by using 
the VSA Subsystem and the frequency range of 
micro-tremors for each specific answer to an e-test 
question was determined. The higher frequency of 
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voice vibrations was determined when analysing 
voice answers to “unknown/difficult” questions. It 
was found that the emotional stress of a student was 
higher when answering “unknown/difficult” 
questions.   
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Figure 2 Correlation of Relationships Between 

Emotional Stress and Correct/Incorrect 
Answers to an e-Test 

The reliability of the results was assessed by 
making a correlation analysis of emotional stress 
and of evaluations of correct/incorrect answers to 
test questions. The analysis showed that a 
correlation exists between emotional stress and the 
correctness of an answer. During the experiment, a 
total of 4,000 voice records in four student groups 
were examined and analysed. The research helped 
to determine whether questions can be classified 
(in respect to students) as “known/simple”, 
“unknown/difficult” and remaining questions in-
between these two groups. The 
“unknown/difficult” experienced higher than 
average emotional stress, and zero or minor 
emotional stress when answering “known/simple” 
questions. On analysis of the whole set of answers, 
a direct relationship was noticed between 
emotional stress and correct/incorrect answers to 
an e-test, i.e. answers to “unknown/difficult” 
questions scored less than answers to 
“known/simple” questions (see Fig. 2). During the 
research, the average microtremor was calculated 
for each question. Part of the results is shown in 
Figure 2. 

Figure 2 shows the relation between a student’s 
grade and the average microtremor frequency of 
the answers to test questions. The x-axis shows ID 
numbers of students who were passing the 
examination. During examination students had to 

mark and to say aloud the right answers to 20 
questions within 10 minutes. The left side of the y-
axis shows the scale of points received by each 
student. A student who correctly answered all 
questions could get a maximum of 20 points. The 
right side of the y-axis shows the average 
microtremor frequency of each student during the 
examination. Besides, the Figure 2 shows two 
correlating curves obtained during the research; 
they show the direct relationship between the 
grade and the average microtremor frequency. For 
instance, the higher is the average microtremor 
frequency the worse is the grade. And vice versa.  

As seen from the data in Fig. 2, a student can be 
assessed according to the regression relationship 
between emotional stress and correct/incorrect 
answers to e-tests. On the development of a more 
exhaustive database of voice analysis such 
evaluations will become more precise. For 
example, when a teacher gives a student such 
questions as “Are you well-prepared for the 
exam?, What mark would you give to your 
knowledge?, and Have you learnt everything?” 
before an examination, the VSA Subsystem 
determines the average micro-tremor of the 
answers, and the student can be assessed precisely 
by being given a mark.  

In the future there will be a possibility to assess 
students’ knowledge automatically by using VSA 
Subsystem on the basis of accumulated historic 
data and determined regression equation. For 
example, the VSA Subsystem will automatically 
assess a student’s knowledge during an 
examination according to the student’s spoken/oral 
answers, i.e. the VSA Subsystem will convert 
student’s answers into Hz and the IITS will show a 
mark according to the amount of Hz. solutions.  

4.  IRIS RECOGNITION 
TECHNOLOGIES IN E-LEARNING 

An IRIS Recognition Subsystem using the analogy 
of the Voice Stress Analyser Subsystem is being 
developed. Similarly to the Voice Stress Analyser 
Subsystem, the IRIS recognition technology can 
show the relation between changes of the eye’s 
pupil and the emotional condition of a person. The 
IRIS Recognition Subsystem uses technology to 
identify features particular to each student's eye. 
The IRIS Recognition Subsystem is technology for 
the measurement of human physiological or 
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behavioural features. Current research is searching 
for a relationship between the change of an iris’ 
diameter and the emotional condition. During 
research, a micro-camera is mounted in front of a 
student; the camera records changes of the 
diameter of the student’s iris and passes the data to 
a PC. Special software takes pictures of the iris 
every three seconds and saves the results into a 
PC’s hard-drive in separate files. By using the 
Matlab software and accessory scripts, the 
diameter of the iris is calculated by using the 
pictures, and the determined changes are saved 
into a database. For a final result, a database which 
keeps students’ answers to questions and the 
information about change of the diameter of the 
iris during examination (every three seconds) was 
developed.  

A student can be assessed according to the 
regression relationship between emotional stress 
and correct/incorrect answers to e-tests. On the 
development of a more exhaustive database of 
IRIS Recognition such evaluations will become 
more precise. For example, when a teacher gives a 
student such questions as “Are you well-prepared 
for the exam?, What mark would you give to your 
knowledge?, and Have you learnt everything?” 
before an examination, the IRIS Recognition 
Subsystem will automatically assess the student’s 
knowledge according to the average number of 
changes in the student’s iris and on the basis of the 
accumulated data and determined causal 
relationships. In the future there will be a 
possibility to assess students’ knowledge 
automatically by using IRIS Recognition 
Subsystem on the basis of accumulated historic 
data and determined regression equation.  

5. CONCLUSIONS 
Since 1984 various intelligent, voice stress 
analysis and IRIS recognition (Building’s 
Refurbishment, Innovation, International Trade 
Decision, Facilities Management, Real Estate, 
Construction Products, Sustainable Development, 
Intelligent Library and Tutoring System, Voice 
Stress Analysis, IRIS Recognition, Air Pollution 
and Health Impact, Ethical, Building Life Cycle,  
Loan, Foundations, Buildings’ Multivariant 
Design  and Multiple Criteria Analysis, etc.) 
systems in construction developed by authors in 

cooperation with their associates in Vilnius 
Gediminas Technical University.  

6. REFERENCES 
[1] Alshawi, M. & Ingirige, B. (2003) Web-enabled 

Project Management: an Emerging Paradigm in 
Construction, Automation in construction, Vol. 12, 
No. 4, 349-364. 

[2] Banaitiene, N., Banaitis, A., Kaklauskas, A. & 
Zavadskas E. K. (2008) Evaluating the life cycle of 
a building: A multivariant and multiple criteria 
approach, Omega, Vol. 36, Issue 3, 429-441 

[3]  Cheung, S., Suen, H. C. H. & Cheung, K. K. W. 
(2004) PPMS: a Web-based Construction Project 
Performance Monitoring System, Automation in 
construction, Vol. 13, No. 3, 361-376. 

[4] Emerging Construction Technologies. Hybrid 
Computerized Decision Support System for 
Infrastructure Assessment (2004) http://www.new-
technologies.org/ECT/Other/imageprocess.htm 

[5]  Hassan, T. M. & McCaffer, R. (2002) Vision of the 
Large Scale Engineering Construction Industry in 
Europe. Automation in Construction, Vol. 11, No. 
4, 421-437. 

[6]  Husin, R. & Rafi, A. (2003) The Impact of Internet-
enabled Computer-aided Design in the 
Construction Industry, Automation in Construction, 
Vol. 12, No. 5, 509-513. 

[7]  Kaklauskas, A. & Zavadskas, E. (2002) Web-Based 
Decision Support, Technika, Vilnius, 292. 

[8]  Kaklauskas, A., Zavadskas, E. K. & Trinkunas, V. 
(2007) A multiple criteria decision support on-line 
system for construction, Engineering Applications 
of Artificial Intelligence, Vol. 20, Issue 2, 163-175. 

[9] Kaklauskas, A., Zavadskas, E. K., Raslanas, S., 
Ginevicius, R., Komka, A. & P. Malinauskas 
(2006) Selection of low-e windows in retrofit of 
public buildings by applying multiple criteria 
method COPRAS: A Lithuanian case. Energy and 
Buildings, Vol. 38, Issue 5, 454-462. 

[10] Kaklauskas, A., Zavadskas, E. K. & Raslanas, S. 
(2005) Multivariant design and multiple criteria 
analysis of building refurbishments, Energy and 
Buildings, Vol. 37, Issue 4,  361-372. 

[11] Kaklauskas, A. & Pruskus, V. (2005) The Uses of 
Internet in the Ethical Multiple Criteria Decision-
Making, Problemos, Vol. 68, 109-127. 

[12] Kaklauskas, A., Zavadskas, E. K. & 
Andruškevičius, A. (2005) Cooperative integrated 
web-based negotiation and decision support system 
for real estate, Lecture Notes in Computer Science. 
.Cooperative Design, Visualization, and 
Engineering: Second International Conference, 

471Development and Integration of Intelligent, Voice Stress Analysis and ...... in Construction



24th International Symposium on Automation & Robotics in Construction (ISARC 2007)  
Construction Automation Group, I.I.T. Madras 

CDVE 2005, Palma de Mallorca, Spain, September 
18-21, 2005 : proceedings. Vol. 3675, 235-242.  

[13] Kaklauskas, A., Vlasenko, A., Krutinis, M.  & 
Remezaite L. (2007) Integration of Intelligent 
Tutoring, VSA and IRIS Recognition Technologies 
in Real Estate, International conference “Economy, 
valuation and management of real estate and 
natural resources”, Proceedings, Minsk, April 18-
20, 119-130 

[14] Kaklauskas, A., Zavadskas, E., Babenskas, E., 
Seniut, M., Vlasenko, A. & Gulbinas, A. (2007) 
Intelligent Library and Tutoring System for Brita in 
PuBs Project, Lecture Notes in Computer Science.  
Cooperative Design, Visualization, and 
Engineering: Fourth International Conference, 
CDVE 2007, (In Press). 

[15] Kaklauskas, A., Ditkevičius, R. & Gargasaitė L. 
(2006) Intelligent tutoring system for real estate 
management, International Journal of Strategic 
Property Management, Vilnius: Technika, Vol. 10, 
No. 2, 113-130. 

[16] Liao, T. S., Wang, M. T. & Tserng, H. P. (2002) A 
Framework of Electronic Tendering for 
Government Procurement: a Lesson Learned in 
Taiwan, Automation in construction, Vol. 11, No. 
6, 731-742. 

[17] McCaffer, R. & Hassan, T.M. (2000) Changes in 
Large Scale Construction Arising from ICT 
Developments, Proceedings of the Millennium 
Conference on Construction Project Management, 
Hong Kong Institution of Engineers, Hong Kong, 
8–15. 

[18] Mohan, S. (1990) Expert Systems Application in 
Construction Management and Engineering. 
Journal of Construction Engineering and 
Management, Vol. 116, No. 1, 87-99. 

[19] Nobe, M. D., Sharkawy, M. A. & Nobe, M. C. 
(1999) Decision Support System Impact on 
Conceptual Cost Estimating and Risk Analysis. 
ASC Proceedings of the 35th Annual Conference, 
California Polytechnic State University - San Luis 
Obispo, California. April 7 - 10, 1999. pp 335 – 
348.  

[20] Zavadskas, E., Raslanas, S. & Kaklauskas, A. The 
selection of effective retrofit scenarios for panel 
houses in urban neighborhoods based on expected 
energy savings and increase in market value: The 
Vilnius case, Energy and Buildings, doi: 10.1016/j. 
enbuild. 2007.04.015  

[21] Zavadskas, E. K., Kaklauskas, A., Banaitis, A. & 
Kvederyte N. (2004) Housing credit access model: 
The case for Lithuania, European Journal of 
Operational Research, Vol. 155, Issue 2, 335-352. 

[22] Zavadskas, E. K., Peldschus, F & Kaklauskas, A., 
(1994) Multiple Criteria Evaluation Projects in 
Construction. Technika, Vilnius. 226. 

[23] Zavadskas, E. K., Kaplinski, O., Kaklauskas A. & 
Brzezinski, J., (1995) Expert Systems in 
Construction. Trends, Potential & Applications, 
Technika, Vilnius. 180. 

[24] Zavadskas, E. K. & Kaklauskas, A. (1996) Multiple 
criterion analysis of projects in construction. 
Technika, Vilnius. 280 

[25] Zavadskas, E. K., Simanauskas, L. & Kaklauskas, 
A., (1998) Decision support systems in 
construction, Technika, Vilnius. 236  

[26] Zavadskas, E. K. & Kaklauskas, A., (2000) 
Efficiency Increase in Research and Studies While 
Applying up-to-date Information Technologies. 
Journal of Civil Engineering and Management 
(Statyba), Vol. 6, No. 6, 397-414.

 

E. K. Zavadskas & A. Kaklauskas472



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


