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Abstract

This manual is intended for new users with minimal or no experience with
using the Iterative Learning Algorithm for Records Analysis (ILARA) tool.
The goal of this document is to give an overview of the main functions of
ILARA. The primary focus of this document is to demonstrate functional-

ity.

Every effort has been made to ensure this document is an accurate repre-
sentation of the functionality of the ILARA tool. For additional infor-
mation about this manual, contact ERDC.JAIC@erdc.dren.mil.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. Ci-
tation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.
DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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Introduction

Background

The U.S. Army Engineer Research and Development Center (ERDC) Infor-
mation Technology Laboratory (ITL) has several years of experience in
collecting, curating, and making maintenance logbook data readily availa-
ble for data analysis and reporting purposes. Specifically, ERDC-ITL has
been successful in performing these tasks for maintenance and operational
H-60 data across the services through projects with the Army Aviation and
Missile Center (AvMC) and the Joint Artificial Intelligence Center (JAIC)
Predictive Maintenance (PMx) National Mission Initiative (NMI).

ERDC-ITL developed the Iterative Learning Algorithm for Records Analy-
sis (ILARA), a set of Natural Language Processing (NLP) and Distributed
Random Forest (DRF) models that perform label propagation for mainte-
nance logbook data. Label propagation is the process of using machine
learning (ML) techniques to learn labeling patterns from existing data that
has been reliably labeled by a subject matter expert. These learned pat-
terns are then used to assign labels to new, unlabeled data.

ILARA is responsible for labeling maintenance logbook entries with (1) the
component being repaired and (2) the type of maintenance being per-
formed. These are pieces of information that are not explicitly provided by
the maintainer in the field who is generating the logbook entry. Nonethe-
less, the component and repair type can be deduced from other data fields
that are provided by the maintainer.

Currently, without ILARA, an analyst reviews the logbook entries and
identifies the component label and maintenance type label. This approach
is labor and time intensive, subject to error, and results in only approxi-
mately 10% of all daily generated logbook entries being labeled. Since
there are clear patterns in the data indicating component and repair type,
and the data set is too large for a person or group of people to adequately
label manually, this is an ideal problem for ML.

The data generated by ILARA can provide awareness of the platform’s
maintenance landscape, revealing trends and patterns of maintenance,
such as regularity of certain kinds of problems, scheduling patterns of
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1.2

1.3

1.4

maintenance types, or logistical inefficiencies such as delays due to part
unavailability. Revealing these characteristics of the maintenance and re-
pair process provides opportunities for correction, optimization, and im-
provement.

Purpose

ILARA should be used by maintainers (not in the field) and analysts to aid
in labeling maintenance logbook entries that are missing critical data
pieces such as the component being repaired and the type of maintenance
being performed. These are pieces of information that are not explicitly
provided by the maintainer in the field who is generating the logbook en-
try. The specific targets that ILARA will label are: SCD1 (Potential Termi-
nation), SCD2 (Failure Classification), and RFG (Aircraft model designa-
tion series).

Users

This section discusses the different types of users.

1.3.1 Maintainer

A maintainer should utilize ILARA to automatically label the following
fields: SCD1, SCD2, and RFG. This user manual will cover the steps for us-
ing ILARA.

1.3.2 Analyst

An analyst should utilize the output from ILARA. This data will now have
automatically labeled fields (i.e., SCD1, SCD2, and RFG), which can be an-
alyzed to find trends in the maintenance logbook data over specific lengths
of time.

Requirements

This section covers the following requirements to use ILARA: operating
system, hardware, software, and data requirements.

1.4.1 Recommended operating systems

e Windows: Windows 10
e Mac: macOS Sierra or newer
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e Linux: Ubuntu >= 16.04 Long Term Support (LTS).

1.4.2 Hardware

It is recommended to have a computer less than five years old that has the
following:

e Processor: Minimum 2 GHz; Recommended 3 GHz
e Hard Drive: Minimum 32 GB; Recommended 64 GB
e Memory (RAM): Minimum 8 GB; Recommended 64 GB.

1.4.3 Software

Supported browsers are

e Google Chrome, and
e Firefox.

Other important software includes

e R,
e RStudio, and
e Java8,o9,10,11,12,0r13.

14.4 Data

ILARA is designed to work with Department of the Army (DA) 2408-13-1
maintenance logbook data. The DA 2408-13-1 form contains aircraft in-
spection and maintenance records. The data in these records include

e Operational remarks and faults found during flight or operation, pre-
flight, through flight, and post flight inspections;

e Checks, services, and scheduled or unscheduled maintenance inspec-
tions;

e Faults found, including: battle damage assessment and repair, when
faults were found, when faults occurred, how faults were recognized,
effect faults had on the operation or mission, and corrective actions
taken to correct faults;

e Person-hours it takes to do maintenance and quality control work by
military, civilian, and contract maintenance support personnel; and

e Condition status symbols for aircraft and mission-related equipment.
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NOTE: This data file must be in comma-separated variables (.csv) format.
For additional information, refer to the JAIC Joint Logistics/Predictive
Maintenance H-60 Data Documentation tool.

1.4.5 Columns (loghook fields)

The following columns must exist within the data file:

e KEY13: Unique identifier for each record

e NARR: 2408-13-1 write-up narrative

e CORR_NARR: 2408-13-1 write-up for corrective narrative

e EVENT_DATE_TIME: Date the event occurred or was entered into
the logbook

e EI_SN: End Item Serial Number/Aircraft Tail Number

e STATUS: Aircraft status (e.g., grounded)

e HOW_REC: How it was recognized

e MAL_EFF: Malfunction effect code

e WHEN_DISC: When discovered code DA PAM 738-751, Table 1-4

e SYS_CODE: System Codes (e.g., Aircraft, Armament, Electronic,
Other)

e EI_BEG_AGE: End Item Beginning Age (Airframe Hours)

e TMMH: Total maintenance man hours

e SCDa1: Potential Termination (will be created for the user)

e SCD2: Failure Classification (will be created for the user)

e RFG: Aircraft model designation series (will be created for the user).
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2 User Interface

2.1 Main page

Once the ILARA tool loads, the user is presented with the interface in Fig-
ure 1:

Figure 1. Main page window.

Iterative Learning Algorithm for Records Analysis How To Use
(|LARA:I A short guide to using ILARA

A method for automatically labeling UH-60 logbook data.
** NOTE: Befreshing or closing the broveser tab willl cause the application to
shutdown completely

The Iterative Learning Algorithen for Records Analysis ILARA] tool is a capability which serves as
& method for automatically labeling UH-60 logbook data. Without ILARA, an analyst reviews the Upload File
logbocik entries and identifies the component label and maintenance type label. This approach
s Labear and time intensive, subject 1o error, and results in only appreximately 10% of all daily

generated entries being labeled. Since there are clear patterns in the data indicating Lc
componant and repair type, and the data set Is too large for a persen or group of pecple to
adequately s ng.

2. Clck the Browse button,
Data file |.csv format)
= This file showld contain DA 2408-13-1 data that contains the
required columns.

This toc] uses machine [earming and natursl linguage processing methods to label the follawing: 3. Click the Start button,
5CD1, 5002, and RFG. 1 ar error accurs, follow the instructions within the window.
team using the informaticn in the Centact tab.

tabel manually, this ks an deal problem for machine leami

On the left side of the screen, the user can select different tab options.

2.2 Tabs

There are three tabs available for the user to select: Overview, Upload,
and Contact (see Figure 2). Information about each tab can be found in
the following sections.

Figure 2. Detail of tabs.

aa  |LARA

i Overview

o A Upload

BS Contact
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2.2.1 Overview

The Overview window (see Figure 3) contains information on the pur-
pose of ILARA and brief instructions on how to use the software. These in-
structions focus on how to upload a file which is in the Upload section.

Figure 3. Overview window.

Iterative Learning Algorithm for Records Analysis How To Use
“LARA) A short guide to using ILARA
A method for automatically labeling UH-60 logbook data.

** NOTE: Refreshing or closing the browser tab will cause the application to

shutdown completely.

The Iterative Learning Algerithm for Records Analysis (ILARA] tool is a capability which serves as
a methed for automatically labeling UH-50 logbook data. Without ILARA, an analyst reviews the Upload File
logbook entries and identifies the component label and maintenance type label. This approach

is labor and time intensive, subject to error, and results in only approximately 10% of all daily
generated logbook entries being labeled. Since there are clear patterns in the data indicating 1. Click the Upload tab on the left side of the screen.
compaonent and repair type, and the data set is too large for a person or group of people to

adequately label manually, this is an ideal problem for machine learning. 2. Click the Browse button.
o Data file [.csv format)
= This file should contain DA 2408-13-1 data that contains the
required columns.

This tool uses machine learning and natural language processing methods to label the following: 3. Click the Start button.
SCD1, S5CO2, and RFG, = If an error occurs, follow the instructions within the window.
= If the instructions do not solve the error, contact the development
team using the information in the Contact tab,

NOTE: When using the ILARA tool, refreshing or closing the browser tab
will cause the application to shut down.

2.2.2 Upload

The Upload tab allows the user to upload a data file. This file must meet
the requirements in the Data and Columns (logbook fields) sections above.

After clicking the Upload tab, the user will be presented with an option to
upload a DA 2408-13-1 logbook data file, as shown in Figure 4.
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Figure 4. Upload file window.

Upload File

This is a required step. For more information, navigate to the Overview > How To Use section.

Upload File

‘ Selected DA 2408-13-1 Logbook File

No file selected

To upload a file, perform the following steps:

1. Click Browse...

2. Navigate to the system path that contains the DA 2408-13-1 logbook file.

3. Once selected, the ILARA Customization window will appear (see Figure
5).

NOTE: If one of the required columns is missing, an error window will
appear. This window will provide the user with a list of the missing col-
umns.
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Figure 5. ILARA customization window.

ILARA Customization

Select the directory where to store the labeled data.

Qutput Directory: /Users/rditljgc/Datass ple
:
Show Probability? (Optional) Hz

If selected, this option will append the probability value for the label (i.e., the confidence value).

Keep SCDL._Binary Column? (Optional) 4—E

If selected, this option will keep the SCD1_Binary column. This column is used as an intermediate step to help with

the labeling process; however, it is not needed once the labeling process is complete.

Keep Vectorized Columns? (Optional) Hz

If selected, this option will keep the vectorized columns. These columns are the vectorized versions of the Narrative
and Corrective Narrative columns. These are used as part of the labeling process; however, they are not needed
after the labeling process is complete.,

< Submit

4. Inthe ILARA Customization window, the user will be presented with the
following options:

a.

Output Directory (Required)

(1) The output directory is where the labeled file will be exported.

Show Probability (Optional)

(1) If selected, this option will append the probability value for the la-
bel (i.e., the “confidence” percentage for why the specific label was
chosen by the model).

Keep SCD1_ Binary (Optional)

(1) If selected, this option will keep the SCD1_Binary column. This col-
umn is used as an intermediate step to help with the labeling pro-
cess; however, it is not needed once the labeling process is com-
plete.

Keep Vectorized Columns (Optional)

(1) If selected, this option will keep the vectorized columns. These col-
umns are the vectorized versions of the Narrative and Corrective
Narrative columns. These are used as part of the labeling process;
however, they are not needed after the labeling process is complete.

5. Click Submiut.

a.

The aforementioned parameters will now be set for the ILARA labeling
workflow.

6. Click Start.
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a.

The ILARA labeling workflow will start executing. The operation time

varies due to

(1) Data size

(2) Processing capabilities of the machine (i.e., number of CPU
threads, etc.)

The labeling workflow is broken down into seven stages:

(1) Stage one cleans the file based on defined rules.

(2) Stage two creates word embeddings from the free text columns.

(3) Stage three creates SCD1_Binary column.

(4) Stage four labels the SCD2 column.

(5) Stage five labels the SCD1 column.

(6) Stage six labels the RFG column.
(a) This is the longest step in the process.

(7) Stage seven finalizes the files based on the user-defined options
from the ILARA Customization window.

7. Once the labeling process is complete, the following window shown in Fig-
ure 6 will appear:

Figure 6. Labeling complete window.

Complete!

File exported to:
/Users/rditljgc/Datasets/example/sample_data.csv .

8. Click OK to close the window.

a.

A new option to view the top 25 rows is now available.

9. Click View Top 25 Rows of the Labeled Data to view a sample of the
newly-labeled data file (see Figure 7 and Figure 8).
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Figure 7. Top 25 rows of labeled data button.

X Start

BB View Top 25 Rows of the Labeled Data /

Figure 8. Labeled data top rows (example).

Labeled Data

IEN TIMH SYS_CODE WHEN_DISC CNAME RFG SCD1 SCD2
1 A X T/RGB 02_PMI2 5 N
1 0.200000002980232 A 0 Air Inlet 02_PMI2 5 N

Accumulator,

1 0.200000002980232 A X 07B11 E: B
#3 Hyd Sys
Fwd
Fuselage
2 A K 02_360HR N N
Door
Installation
40 Hour
il A o] ) 02_40HR 5 N
Inspection
Previous 1 2 3 Next
Dismiss

2.3 Contact

The Contact window, as shown in Figure 9, provides the contact infor-
mation for the developer of the ILARA tool.
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Figure 9. Contact information window.

Contact Information

For additional information or questions, use the contact information below.

Information Technology Laboratory
US Army Engineer Research and Development Center
Vicksburg, MS 39180
Email: ERDC.JAIC@erdc.dren.mil
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3 Summary

ILARA is an application that provides an algorithm that uses machine
learning techniques to learn labeling patterns from manually labeled data
in order to assign labels to new data. The ultimate benefit of this tool is the
ability to automate the scoring of maintenance records, drastically reduc-
ing the time and labor to perform this process.



REPORT DOCUMENTATION PAGE o proved g8

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining
the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for
reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA
22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display
a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
August 2021 Final Report
Iterative Learning Algorithm for Records Analysis (ILARA) User Manual 5a. CONTRACT NUMBER

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

Joshua Church, LaKenya Walker, and Dr. Amy Bednar 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
NUMBER

Information Technology Laboratory ERDC/ITL SR-21-8

US Army Engineer Research and Development Center

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
Joint Artificial Intelligence Center JAIC

Defense Information Systems Agency

DISA General Fund Division 11. SPONSOR/MONITOR’S REPORT
6910 Cooper Ave. NUMBER(S)

Fort Meade, MD 20755

12. DISTRIBUTION / AVAILABILITY STATEMENT
Approved for public release; distribution is unlimited.

13. SUPPLEMENTARY NOTES
MIPR HC1085015834

14. ABSTRACT

This manual is intended for new users with minimal or no experience with using the Iterative Learning Algorithm for Records Analysis (ILARA) tool. The
goal of this document is to give an overview of the main functions of ILARA. The primary focus of this document is to demonstrate functionality.

Every effort has been made to ensure this document is an accurate representation of the functionality of the ILARA tool. For additional information about
this manual, contact ERDC.JAIC@erdc.dren.mil.

15. SUBJECT TERMS

Maintenance--Records—Analysis, Data processing, Natural language
processing (Computer science), Machine learning

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER | 19a. NAME OF RESPONSIBLE PER-
OF ABSTRACT OF PAGES SON
a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPHONE NUMBER (include
. . . SAR 21 area code)
Unclassified Unclassified Unclassified

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. 239.18




	Abstract
	Contents
	Figures
	Preface
	Abbreviations and Acronyms
	1 Introduction
	1.1 Background
	1.2 Purpose
	1.3 Users
	1.3.1 Maintainer
	1.3.2 Analyst

	1.4 Requirements
	1.4.1 Recommended operating systems
	1.4.2 Hardware
	1.4.3 Software
	1.4.4 Data
	1.4.5 Columns (logbook fields)


	2 User Interface
	2.1 Main page
	2.2 Tabs
	2.2.1 Overview
	2.2.2 Upload

	2.3 Contact

	3 Summary
	REPORT DOCUMENTATION PAGE


<<

  /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





