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Abstract. The four-year application with sustainable 
development of the e–Learning system at the Faculty 
of Traffic and Transport Sciences resulted in the 
possibility of applying the aforementioned in various 
processes, which appear in the education of the 
technologists in traffic and transport sciences, based 
on the Bologna System and the previous higher 
education processes. Almost 10,000 seminar paper 
topics have been turned in using the module which 
monitors the development of seminar papers. In order 
to provide sustainable monitoring of the development 
of a seminar paper and to avoid plagiarisms, 
searching through seminar paper topics has to be of 
the highest quality which is extremely complicated 
and demanding. Methods that have been used so far 
have given either incomplete or incorrect results, 
especially when an incorrect concept has been input. 
Searching requires the usage of fuzzy logic. Even 
though there is a vast number of fuzzy logic 
algorithms, none of them are adapted to Slavic 
languages or terms which feature diacritical marks. A 
special methodology has been developed for 
searching through the e–Learning system of the 
Faculty of Traffic and Transport Sciences. Based on 
this methodology a search algorithm which uses one’s 
own created word database has been implemented. 
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1  Introduction  
 
One of the possibilities provided by the 
information systems is the possibility of 
searching the data. A vast amount of data 
manipulated by the information system requires a 
good search module that has to be capable of 
correcting the users’ mistakes, finding the right 
and relevant information and present it in an 
intuitive manner. The search module also has to 
have the possibility of determining the relevance 

of the information in order to assign them higher 
or lower weight value in relation to all the other 
information in the information system. 

The Learning Management System (LMS) of 
the Faculty of Transport and Traffic Sciences has 
until now supported the development of about 
10,000 seminar papers. The search of these 
papers without a good search module is almost 
impossible, and even if it is possible it is very 
time consuming when the right information or 
document has to be found. 

In order to make it easier for the teaching 
staff and the students to find the relevant 
information, using the phonetic and distance 
algorithms, a methodology has been developed, 
and based on it, also a fuzzy logic algorithm for 
searching the LMS system of the Faculty of 
Transport and Traffic Sciences.  
 
2  Phonetic algorithms 
 
Through the history of researching phonetics and 
computers, a rather large number of phonetic 
algorithms have been developed that compare 
words and terms. The phonetic algorithms have 
been used for different purposes, ranging from 
the tools for spell-checking to antivirus tools and 
tools for studying and comparing the DNA 
sequences. 

The algorithms for the fuzzy logic 
comparison of words appeared in the 1980s. The 
concepts of fuzzy logic for searching are mostly 
based on the conversion of characters into 
numerical codes or on the “distances” between 
two terms. 

In spite of a rather large number of phonetic 
algorithms, for the research and development of 



the search methodology for the LMS 
requirements at the Faculty of Transport and 
Traffic Sciences, the possibilities of two 
algorithms have been used. The drawback of the 
majority of the search and comparison 
algorithms lies in the possibility of using 
exclusively the English language and complete 
absence of diacritical marks. The usage of these 
algorithms results in completely meaningless 
search results and their usage is therefore 
insufficient. Thus, e.g. using the Soundex 
algorithm to search for the word “promet” will 
return the following as the most relevant results: 
“prometni”, “pyramid” and “prometnice”. If one 
makes a mistake and inputs “rpomet” as the 
searched item, the algorithm returns the 
following as the most relevant results: 
“ravnoteža”, “ravnoteže” and “refundiranje”. In 
1985the Daitch-Mokotoff Soundex (D-M 
Soundex) algorithm was designed, which greatly 
improved the quality of the comparisons of terms 
for the Slavic languages. However, it still 
features an insufficient knowledge of the 
diacritical marks. 

For the purpose of term comparison, along 
with the mentioned algorithms, usually the 
algorithms Metaphone, Double Metaphone, 
various “distance” algorithms and q-gram 
algorithms are used. 
 
2.1  SoundEx algorithm 
 
Soundex algorithm was designed and patented in 
1918. It was patented by Robert Russel and 
Margaret Odell. The Soundex is currently the 
best known algorithm and is used in numerous 
database management systems, and it has also 
been implemented in almost all the versions of 
programming languages. 

The idea of the Soundex algorithm results 
from the fact that in the English language the 
words with minor differences in spelling are 
pronounced almost identically, after which the 
name Soundex was given, i.e. “Sounds like”. 

A word encoded by the Soundex algorithm 
contains the first letter followed by three 
numerical characters. The first letter is identical 
to the first letter of the encoded word and the 
numerical characters are the word consonants. 
Phonetically identical consonants share the same 
number, and so e.g. labials such as B, F, P and V 
are assigned the numerical value 1. Consonants 
and characters “w” and “y” are not encoded, or 
encoded only if they occupy the first place in a 
word. Characters “c”, “g”, “j”, “k”, “q”, “s”, “x” 

and “z” are assigned the numerical value of 2, 
characters “d” and “t” the value of 3, character 
“l” the value of 4, characters “m” and “n” the 
value of 5 and the character “r” is assigned the 
value of 6. If two adjacent characters have the 
same numerical value, all except for the first 
character are left out. Eventually, the Soundex 
encoded word is formed by taking the first 
character and adding the three numerical signs, 
and if the word is shorter than 4 characters, the 
numerical values of 0 are added. 

For instance, the word “promet” has the 
Soundex value “P653” the same as the word 
“pormet” since the letter “o” is not encoded at 
all. Whereas e.g. the word “sustav” will be 
assigned the value “S321” which are completely 
different values. 

A big disadvantage of the Soundex algorithm 
is in case the error occurs on the first place in the 
word then the result of its application will be 
completely wrong. 
 
2.2 Difference algorithm 
 
The addition to Soundex algorithm with the 
possibility of defining the word “similarity” is 
the Difference algorithm. 

The Difference algorithm is in principle 
identical to the Soundex algorithm, i.e. the 
principle of comparing the words functions 
according to the same principles. The difference 
between Soundex and the Difference algorithm 
lies in the possibility of defining the weight value 
of “similarity” in the range from 1 to 4 in 
increments of 1. The setting of the Difference 
algorithm parameter to 1 allows wide search, i.e. 
comparison of words from those completely 
different to those almost identical ones, whereas 
setting the parameter to the value of 4 will result 
in the search of only the most similar words. 
 
2.3  Levenshtein distance algorithm 
 
    In the theory of information and the computer 
science the Levenshtein distance is an algorithm 
for the calculation of the differences between 
two values. By using the calculation of 
differences between two words the Levenshtein 
distance algorithm calculates the number of 
differences between two words, which includes 
the differences such as inserting, deleting or 
switching the character places. 
 



The application of the Levenshtein distance 
algorithm in the programming language for 
calculating the number of substitutions includes 
the usage of (n+1) x (m + 1) matrices where n 
and m are the lengths of two strings of 
characters. The algorithm passes through several 
steps in calculating the “distance”, and in order 
to explain how the algorithm operates, the 
following expressions will be used: 

1. n – length of the first word; 
2. m – length of the second word; 
3. s – the first word; 
4. t – the second word; 
5. i, j – index of the element; 
6. s_i – mark of the word s of index i; 
7. t_j – mark of the word t of index j; 
8. d[i, j] – matrix; 
9. dist – total distance; 
10. cost – distance. 

 
The first step sets “n” and “m” variables in 

the dependence of the word length “s” and “t”. If 
“n” is variable 0 then dist = m, if “m” is variable 
0 then it is dist = n. Matrix “d” changes 
according to variables “m” and “n” i.e. d[n,m]. In 
the first row the values from 0 to n are entered, 
and in the first column the values from 0 to m. A 
loop is used to pass through every character of 
the word “s” and the loop is used to pass through 
every character of the word “t”. If “s_i” equals 
“t_j” the value “cost” is set to value 0, and 
otherwise to the value 1. The current position in 
matrix d[i,j] is set at the calculation value of the 
least value of d[i-1,j]+1,  d[i, j-1]+1, d[i-1, j-
1]+cost. 

The calculation of the total distance (dist) is 
on the last place in matrix d[n,m]. 
 
3  Model of applying fuzzy logic in 

searching 
 
The drawback of the phonetic algorithm that 
could be used in the Croatian language even 
including the usage of diacritical marks makes a 
simple and efficient search of large amounts of 
data almost impossible. 

The designed model and the fuzzy logic 
algorithm of data search in the LMS system of 
the Faculty has been developed on the principle 
of “off-line” comparison of the required term 
with the corpus specially created for the Faculty 
LMS needs. The corpus has been created and put 
into the database, and includes the terms and the 
number of their occurrences. 

3.1  Word index 
 
As mentioned earlier, a corpus was created for 
the needs of developing the fuzzy logic method 
in searching. Since the created corpus includes 
also other parameters apart from the word itself, 
the correct expression is the word index. 

The need to create one’s own word-base lies 
in the fact that some words are used more often 
than others. Thus, e.g. the word “promet” will 
occur more frequently in the vocabulary of 
traffic technologists than in the vocabulary of a 
doctor of veterinary medicine, for example. The 
more frequently used words have greater 
significance (weight value, ponder) and are thus 
marked as more relevant for the needs of 
comparison with the required term. 

Indexing of almost 10,000 seminar papers and 
other information as part of the LMS system of 
the Faculty is a very demanding process for the 
hardware equipment. However, since this 
module was subsequently introduced into the 
operation of the existing LMS system, the initial 
indexing of all records needs to be performed 
only once, i.e. somewhat prior the very search 
algorithm starts running. After starting this 
module, every subsequently input information 
will be indexed at the moment of input and no 
further indexing of the records will be necessary. 

 

 
Figure 1. Indexing algorithm model 



Figure 1 shows the model of data indexing in 
the LMS system of the Faculty. Every record is 
input and all the special marks deleted. If, after 
all the special marks have been deleted, the 
checking shows that there are no other marks, the 
next record is taken. If there is a textual record, 
the entire record is divided into separated words. 

Every word for itself is checked. The check 
consists of checking the length of the word 
which must not be less than 3 characters and 
should not be found in the list of words that are 
not indexed such as words: “ili” (or), “ako” (if), 
etc. The model of the algorithm checking words 
is presented in Figure 2. 

 

 
Figure 2. Algorithm model checks the words 

 
If the word matches the indexing criteria, its 

existence in the indexed word base is checked. If 
the word does not exist, it is added in the base 
with the repeat value 1. If the word exists in the 
indexed word base, the value +1 is added to the 
current number of repeating of this word. 

The word index contains almost 40,000 
words, and the interesting thing is that the ten 
most frequently used words are: “prometa”, 
“prometu”, “sustava”, “tehnologija”, “mreža”, 
“mreže”, “Zagreb”, “Internet” and “Wikipedia”. 
 
3.2  Fuzzy logic algorithm in searching 
 
Since there is no developed fuzzy logic 
algorithm for the Croatian language, for the 
needs of the paper, i.e. search of the LMS system 
of the Faculty of Transport and Traffic Sciences, 
a methodology and fuzzy logic algorithm have 
been developed based on it for data search in the 
LMS system of the Faculty. 
 

The algorithm is based on the comparison of 
the searched term and the word index, and uses 
the known phonetic algorithms Soundex, 
Difference and Levenshtein distance algorithm 

by providing the possibility of searching and 
correction of the Croatian words with and 
without diacritical marks. 

There are several reasons why the 
combination of the three previously mentioned 
algorithms has been chosen. Soundex and 
Difference algorithms have been chosen because 
of satisfactory results when compared to other 
language specific algorithms such as DM – 
Soundex and Metaphone. A major advantage of 
Soundex and Difference algorithms is the fact 
they are integrated into SQL server application 
which provides a very reliable performance. 
Robustness, relatively simple implementation 
and insensitivity to language area are the most 
important reasons for using Levenshtein’s 
distance algorithm.  
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Figure 3. Search algorithm model 

 
The search algorithm model does not differ 

much from the other already known search 
algorithms. The searched term, which can consist 
of one or several words, is divided into separate 
words. If no words have been input, the 
algorithm ends. If there are input words, each 
word is checked for its presence in the word 
index. If the word exists in the word index, it is 
considered that the word has been correctly 
input. If the word has not been correctly input it 



is necessary to find the correct word. The 
essence of the fuzzy logic search algorithm lies 
in the “FindCorrectWord” procedure. The 
algorithm finds the phonetically closest word and 
corrects the incorrect user’s input. Then the SQL 
query towards the database is generated and the 
results from the database are sorted according to 
their relevance. Since it is not possible to find 
links between the students’ papers, the only 
method of determining the relevance is according 
to the number of occurrences of the searched 
term in the data from the database. The 
assumption is that the more relevant information 
is where the searched term occurs more times. 
Finally, the results are presented to the user. 

The most relevant part of the developed 
algorithm is contained in the correction of the 
incorrectly input term. The developed 
methodology is presented in Figure 4. 

 

 
Figure 4. Model of correction algorithm of the 

searched term 

Before the search it is necessary to check the 
existence of the searched term, and if the 
searched term does not exist in the word index, it 
means that the user may have made a mistake 
while inputting the term. In that case it is 
necessary to correct the user’s input. 

To find the correct term the use of fuzzy logic 
is necessary, and this includes the phonetic 
algorithms. In order to find the correct term the 
algorithm searches and compares the input term 
with the word index and finds the correct term. 

In the first step, the length of the searched 
term is determined. This is followed by the word 
search using the Soundex algorithm that will 
yield best results in case the searched term is in 
the English language. The research has found 
that the Soundex algorithm shows poor 
performance in searching for terms in the 
Croatian language so that it is necessary to 
expand the search by the Difference algorithm 
setting the “similarity” parameter to the value of 
3 which sufficiently expands the results. 

Since the largest number of input mistakes is 
in a single character only, i.e. either a character 
has been missed or one character more has been 
input, or two characters have been switched, the 
algorithm defines to search the words with one 
character more or one character less than the 
searched term. 

If the number of the results is greater than 
100, it is necessary to limit the number of the 
found terms to the 100 most frequently used 
terms so as to make the algorithm hardware-
efficient, and therefore also fast. 

For each of the found terms the “distance” 
from the original term is determined by means of 
the Levenshtein distance algorithm. The 
maximum possible distance is set to the value of 
10 and the “distance” for every term is 
determined. If the calculated “distance” is lower 
than the current one the calculated value is set as 
the new minimal “distance”, and the word for 
which it has been determined that it has the 
minimal “distance” is taken as the correct term. 
When all the words from the word index are 
checked, the procedure yields as the result the 
word which has minimal distance from the 
searched term, and in case several words have 
equal distance value, the word with greater 
number of occurrences is assumed to be more 
relevant and is therefore taken as the end result 
of the procedure. 
 



4.  Further development and 
conclusion 

 
The aim of the development of the described 
algorithm was an efficient search of the Faculty 
of Traffic and Transport sciences’ e – Learning 
data base. The results of using the algorithm 
justify the research and its implementation.  As 
the algorithm is based on word corpus in which 
terms have assigned weight, it is the most 
efficient in specific areas. Algorithm can also be 
adapted and used in a wider area which enables 
further scientific research in that area. 

Although the developed algorithm is more 
than satisfactory, and the search results 
extremely good, there are possibilities for 
improvements and upgrading of the algorithm. 

An additional possibility in searching the 
terms by means of the LMS system could be the 
new form i.e. structure of submitting seminar 
papers at Faculty of Transport and Traffic 
Sciences, that would contain two elements of the 
scientific and professional papers: the abstract 
and the key words. Like the scientists who 
submit their scientific papers by submitting 
abstracts first, providing the key words in order 
to classify them into a certain group of topics, the 
students would also use this form. 

When writing seminar papers (optionally – 
diploma papers) the students and mentors should 
take care of adequate key words so that the LMS 
system would contain papers whose key words 
actually do represent a certain student paper. The 
mistakes in the selection of key words have 
resulted in difficulties in subsequent search of 
papers in a certain area i.e. papers on a certain 
topic. The mentioned possibility and expansion 
of the existing LMS system, taking into 
consideration what has been said before, would 
be in the function of eliminating plagiarism and 
preventing multiple submission of the same or 
similar topics, and the students would be 
additionally instructed about the form of writing 
scientific and professional papers. 

Although the algorithm has the possibility 
now of finding words with the same root, e.g.: 
“sustav”, “sustava”, “sustavu”, it is still 
necessary to upgrade the system in order to 
provide the possibility of recognizing the words 
of the same root (lemmas), such as: 
„informacija“ and “informacije”. 

A very useful possibility that needs to be 
implemented is the search of related data. For 
instance, the system would learn over time and 

with the search of the term “inteligentni” it 
would search also the related terms “inteligentni 
sustav”, “inteligentni transportni sustav” and 
similar. Of course, all searches of the related data 
would have lower relevance than the exactly 
searched term. Moreover, it is necessary to 
develop an algorithm for sorting the search 
results according to the relevance of the searched 
term and according to the place of the word in 
the term. 

Currently the algorithm operates in the “off-
line” mode, i.e. it requires the word index 
(vocabulary, corpus) so that it could feature the 
decision-making capability by means of phonetic 
algorithms. The use of phonetic algorithms on a 
larger number of terms that have to be compared, 
in case of extreme load on the system, may be 
very hardware-demanding. In order to avoid the 
usage of the word index and the indexing 
requirement of all the records in the database, it 
will be necessary to develop an algorithm that 
will know all the grammatical rules and based on 
these provide the possibility of correcting the 
incorrect terms. 
 
5  Literature 
 
[1] Baeza-Yates R., Navarro G.: Text retrieval: 

Theory and practice, 12th IFIP World 
Computer Congress, Elsevier Science, 1992, 
pp. 465-467 

 
[2] Damerau F.: A technique for computer 

detection and correction of spelling errors, 
Comm. Of the ACM, 1964, pp. 171-176 

 
[3] Levenshtein V.: Binary codes capable of 

correcting deletions, insertions and reversals, 
Sov. Phys. Dokl, 1966, pp 707-710. 

 
[4] Levenshtein V.: Binary codes capable of 

correcting spurious insertions and deletions of 
ones, Problems of Information Transmission, 
1965, pp. 8-17. 

 
[5] Navarro G.: A Guided tour to approximate 

string matching, ACM Computing Surveys, 
Chile, 2001, pp .31-88. 

 
[6] Navarro G., Baeza-Yates R.: A hybrid 

indexing method for approximate string 
matching, Journal of Discrete Algorithms, 
2002, pp. 205-239 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00540068006500730065002000730065007400740069006e00670073002000610072006500200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200036002e003000200061006e00640020006d0061007400630068002000740068006500200022005200650063006f006d006d0065006e0064006500640022002000730065007400740069006e0067002000660069006c0065007300200066006f00720020005000440046002000730070006500630069006600690063006100740069006f006e002000760065007200730069006f006e00200034002e0030002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


