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Abstract— Online recognition of Arabic handwritten text has
been an ongoing research problem for many years. Generally,
online text recognition field has been gaining more interest
lately due to the increasing popularity of hand-held computers,
digital notebooks and advanced cellular phones. Most of the
online text recognition systems consist of three main phases
which are preprocessing, feature extraction, and recognition
phase. This paper compares between different techniques that
have been used to extract the features of Arabic handwriting
scripts in online recognition systems. Those techniques attempt
to extract the feature vector of Arabic handwritten words,
characters, numbers or strokes. This vector then will be fed
into the recognition engine to recognize the pattern using the
feature vector. The structure and strategy of those reviewed
techniques are explained in this article. The strengths and
weaknesses of using these techniques will also be discussed.

Keywords—Text Recognition; Features Extraction; Online
Arabic Recognition System.

I. INTRODUCTION

Word and characters recognition methods have been
improved since many years. These methods used for printed
or handwritten scripts and used two different approaches of
processing which are online and offline. It has been gaining
more interest lately due to the increasing popularity of hand-
held computers, digital notebooks, and advanced cellular
phones. These devices nowadays are commonly used
worldwide that encouraged companies to improve their
products to support multi languages. However, these devices
can deal with many languages spoken by billions of people
around the world such as Latin, Chinese, Japanese, Indian,
Korean, Arabic, and many others from textual or speech
manner.

Arabic language is the main language of all Arabic
countries with more than 280 million people are speaking
this language as a first language and by 250 million as a
second language. Arabic language comes as the fifth rank of
most commonly used languages in the world. However,
there are some other languages related to Arabic language.
These languages have some similarities with Arabic
language whence from the characters shapes or from the
pronunciation. These languages are Jawi, Persian, Urdu,
Pashto, Bengali, and others. These languages are spoken by
millions of people in many Islamic countries such as Iran,
Afghanistan, Pakistan, parts of India, Bangladesh, Sri Lanka,
Malaysia, Indonesia, and other countries [1].
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In text recognition field, it is noticeable from the
literature that most of the research works were dedicated to
Latin characters and other languages such Chinese. A few
researches and studies have been conducted to develop new
methods and algorithms in this area for Arabic language.
Besides that, online Arabic handwriting recognition
researches are still too few in number compared to those
done in offline Arabic recognition.

The typical structure of online text recognition systems
basically consists of three main phases [2] which are
preprocessing, feature extraction, and recognition phase as
shown in Figure 1. However, some researches provide extra
phases or ignored some phases of the systems [3]. In this
paper, a brief overview of the features extraction techniques
proposed in the past works in the area of online Arabic
handwriting recognition will be described and compared.

=
11

Preprocessing Phase

11

Feature Extraction Phase

5L

Recognition Phase

ag e

Fig. 1. Typical phases of online Text Recognition System

II. ARABIC LANGUAGE ALPHABET CHARACTERISTICS

Several reasons make Arabic language different from
other languages from the shape and the writing style [4].
Here are some of these reasons:

e First, Arabic letters come in different shapes depending
on their position in the word. These positions are
beginning, middle, terminate, and single shape.
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Although, some letters come in two shapes which are
single and terminate shape only as shown in Table I.
Second, several Arabic characters have the same main
body and it can be distinguished from each other by
special extra strokes that may be dots or Hamza as shown
in Table I.

TABLE I. ARABIC CHARACTERS CHAPES

Single Beginning Middle Terminate
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Third, Arabic words must be written in a cursive way and
the letters must be connected unless one of the characters
(3,0 ,9,°,2,) exist in the middle of the word to make
sub-words as shown in Figure 2.
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Fig. 2. The connectivity of the Arabic Characters

Fourth, in such a writing way some Arabic words may
have overlap case especially in Arabic handwritten. Here,
some characters come in vertical position above their
next character. Overlapping may cause an ambiguity to
the system to recognize the proper word as illustrated in

Figure 3. _
AL

Fig. 3. Arabic Words Overlapping

e Fifth, Arabic words can be written using different writing
styles that make the letters and words having different
outlook which make ambiguity to any recognition
system. Figure 4 shows different styles of writing the
word Valley (s2)5).
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Fig. 4. Different writing styles of the word Valley (2)5)

III. FEATURE EXTRACTION METHODS

Text features are measurements applied to the word or a
character and listed together to produce a measurement
vector “feature vector”. Any character, word, digit, or stroke
has its own specific feature vector to identify it from any
other characters, words or strokes [5]. For pattern
recognition in general and text recognition approaches in
particular, extracting an appropriate set of features and an
efficient extraction method have been stated as the most
important factors in achieving high recognition performance

[6].

In online recognition systems, the information about how
the character has been written is available. Although,
complex preprocessing steps cannot be performed in
practical online systems such as tablets and (personal digital
assistant) PDAs since data is collected as the text is being
written. Hence, taking advantage of the dynamic
characteristics of the data is crucial which consists of speed,
angular velocity, and other features of this kind. These
features would be available for processing as the character is
being written on the tablet [7].

Choosing the proper type of features depends on the
nature of the text, the type of the system processing which
may be online or offline, and the scripts types that can be
handwritten or printed. However, feature types of
recognizing any text can be categorized into three main
types which are structural features, statistical features, and
global transformation [7]. The description of each type is
explained as follows.

Structural Features: This type of features illustrates and
describes the geometrical and topological characteristics of a
text which may be word, character, digit, or stroke by
describing its global and local properties. Going deeply, the
structural features depend on the nature of text that wants to
be classified. For Arabic text, for example, these features
include such as zigzags, dots, loops, cross points, branch
points and strokes in different directions.

Also, the dots number and their positions, the length of
contour segment, and the distance between the start and end
points of the contour projection of the x—axis and y—axis can
be considers as structural features. In general, structural
features are difficult to extract from the Arabic text image



and many errors occur because of the similarity of Arabic
characters shapes. However, extracting these features might
be easier and more effective for online system due to the
way of recording the writing data. For that, this type of
features is commonly used in online recognition systems
which have been noticed in the literatures.

Statistical Features: In this type of features, a set of
characteristic measurements used to describe the text. For
Arabic text recognition, the statistical features used for
character representation include such as zoning,
characteristic loci, projections and profiles, and crossing and
distances. An example of these features is zoning of pixels
which used by dividing the text image into zones and using
the density of pixels in those zones as a feature. This type of
features is used in offline systems and used in few online
systems by combining them with structural type.

Global Transformations: This type is used in image
processing in general and hence for offline recognition
systems. Here, the Fourier transform of the contour of the
image is calculated in order to reconstruct the image contour
by calculating n coefficients of the Fourier transform, and
then these n coefficients are considered to be a n-
dimensional feature vector that represents the pattern.

Another classification of features types can be identified
according to [8] , in which text features can be classified into
two main categories which are quantitative and qualitative
features. Quantitative features of any text include the
number of dots, text measurements, text area, and text
weight above and below the baseline. On the other hand,
qualitative features include text loops, branches, topological
descriptions, topological relations, dot position, connection
points, and junction points. The combination of features can
give more general description of the character, word, digit,
or stroke. The resulting features can be either directly
measured on the input character or obtained as a
combination of the local features [9].

IV. PAST WORKS ON ONLINE ARABIC HANDWRITING

Early research on online Arabic handwriting recognition
was done by Almuallim and Yamaguchi [10]. They
proposed a structural recognition method for cursive Arabic
handwritten words. In this method, words were segmented
into strokes and each stroke was defined as a continuous
curve represented by a string of coordinates (X;, Y;), where
the order of these coordinates represents an approximation of
the pen movement during writing. The first and last points of
the stroke are called the start and end points respectively.
The extraction of a stroke is made by finding out its start
point and then following the curve until a point which is
inferred to be the stroke end point is reached. Experimental
results on handwritten texts by two people showed high
recognition accuracy with a rate of 81.25%.

A few years later, an online Arabic handwriting
recognition system [11] based on decision-tree techniques
was proposed to recognize Arabic handwritten words. For
extraction of features phase, each character is specified by a
number of direction codes from 1 to 4 and separation codes
(0). Every character has its own collection of codes named
the code number. A decision tree then used to store the
information on the characters in the learning process, and for
the search to find a character in the recognition process. The
nodes of the tree each have five branches, corresponding to
the above five numbers from 0 to 4 in the code number. The
results were promising based on the early date of this
research.

In [9] a new hybrid approach for recognition of on-line
handwritten Arabic characters was described. The algorithm
was based on features extracted by structural techniques and
modeled by fuzzy sets. With the use of fuzzy linguistic
features, it was shown that vagueness and uncertainties
originated from the various writing styles and variations of
characters can be broadly represented by fuzzy sets. The
combination of certain fuzzy features was a natural way of
describing characters. Simple fuzzy if-then rules were used
to classify characters.

It is noticeable that the number of research works has been
increased starting from the year of 2005. In [12] an efficient
structural approach for recognizing on-line Arabic
handwritten digits was proposed based on the changing signs
of the slope values those represented by grammar string. In
this system, features extraction phase has two steps; the first
step is for extracting primary primitives of the digits using
the primary break points; while the second step is for
secondary primitives when there are no primary break
points. The proposed system has been tested on an on-line
dataset representing the digits 0-9 collected from 100 users.
The average of the recognition accuracy was about 95%.

In the same year [13], an Arabic handwritten recognition
system based on matching template algorithm and genetic
algorithm was developed. In the features extraction phase,
they used a heuristic method by using 13 visual codes to
represent the handwritten trajectory that was divided into
two zones which are median and striking zone and each zone
is composed of its own visual. The system recognized
correctly 92% for testers how have used system before and
70% for new users.

In the next year [14], a system based on Hidden Markov
Models (HMMs) to resolve most of the difficulties in
recognizing Arabic script was developed. Here, three
features from the point sequence were extracted for each
segment which are local-angle, super-segment, and loop-
presence were used as features vectors for this system. The
results were an average of 92% of both independent and
dependent test. In the same year also [15], a trainable system
for recognizing Arabic online handwriting and the system
was called AraPen to recognize Arabic characters was



developed. Four features sets were used which are
coordinates series to represent the x-y coordinates of the
points that constitute the stroke, tangent angles series to
represent the angles of the line segments that constitute the
stroke, the winding value to represent the algebraic sum of
direction changes from 0 for straight or s-shaped strokes to
almost 360 for o-shaped ones and the aspect ratio to
represent the height to the width ratio of the letter. The
system results showed high recognition rate even by using a
small collected corpus. The recognition rate in the non-
cursive mode was about 91% and it increased to 98% after
training the system with the user's handwriting. For cursive
mode, the system gives a low accuracy with less than 50%.

In 2007 [16], a system to recognize online Arabic cursive
handwriting using rule-based method has been proposed. For
features extraction, three freeman chain codes were used.
The first code is for representing eight long strokes and the
second is for representing eight short strokes. The third is
used to represent eight pen-up movements directions
numbered from (1-8) and (0) for pen-up-down. The
experimental results showed 92% success rate for
recognizing the characters, with the same accuracy for the
strokes, and 77% for the words. Another work in this year
has been presented [17], here a structured model for
recognizing online Arabic handwriting written in continuous
formatting based on Hidden Markov Models (HMMs) to
recognize Arabic strokes has been developed. For the feature
extraction, they used a feature vector that was also adopted
by[18] by using a digitizer that captures the successive pen-
tip positions as a time-series of (x,)) coordinates and at each
point, local position, angles, and curvature information are
captured to make the feature vector. Then a technique called
sliding windows with length of 10 samples was used to
cover the whole word’s feature vector sequence. The length
of each window obtained from the shortest simple length of
the strokes average sample length. The system was evaluated
and gave an accuracy average of 75% for both strokes and
letters.

In 2008, [19] a recognition system for recognizing
handwritten Arabic characters was developed based on
support victor machine (SVM) and using new feature called
relative context (RC). RC was obtained from the relative
pairwise distances and the angles of the writing trajectory.
The system gave a high accuracy rate, comparing with
previous systems, with 97.8%.

Due to the increase number of electronic devices which
support online writing process, the research on text
recognition has become a very popular area. Here, in the
year of 2009 many research and studies were done. In [20],
for instant, a new template matching scheme and applied to
the recognition of cursive Arabic script has been presented.
After the segmentation phase, each segment whether from
the template database or the input sample is identified by the
features angle (¢), arc type (7), length ratio (4), connection
angle () and the relative positions R,,R, adding up to a

feature point f. The results showed that the system gave the
rate of 94.8% for isolated character recognition and word
recognition rates of about 92%. In the same year [21], a
handwriting recognition system based on visual coding and
fitness evaluation function for Arabic script -called
(REGIM-CV) was developed. The feature extraction of the
system was based on the Beta—elliptic model. This model
considered a simple movement as the response to the
neuromuscular system, which is described by an elliptic
trajectory and a Beta velocity profile.

Another research done by Saabni and El-Sana [22]. The
researchers presented a multi-level recognizer for online
Arabic handwriting. Features extraction was done using two
types of features from the body part which are global and
local features. The global features include loops, ascenders,
and descenders. The local features characterize local relation
between adjacent or nearby points on the polyline. The
system has been tested and several tests have being
performed on the various datasets in which encouraging
results were received. Later in the same year, an on-line
Arabic handwritten recognition system based on a new
stroke segmentation algorithm has been developed [23]. For
extracting the features of the characters, Hu’s seven
moments [24] was used to extract the features for every
letter which is considered as offline features extraction
method. Hu's seven moment invariants are region-based
image features which take all of the pixels of the image into
account. The proposed system gave a recognition rate of up
to 97% for words and 92% for letters recognition.

In [25] a decision tree and matching algorithm to
recognize online Arabic character handwriting were
presented. The Decision Tree makes the classifier faster to
recognize characters and reduce the feature execution time,
as the author claimed. Every stroke is represented by one
Freeman direction to extract its features. The character
recognition system was based on matching and similarity
directional stroke string. The average accuracy rate of this
system was 97.6%.

Another study was done by Al-Taani and Al-Haj [26]
here, a recognition system based on Decision Trees to
recognize online isolated Arabic characters was introduced.
Furthermore, three main features in their system were used
which are; number of segments, left-right density ratio, and
bottom-up density ratio of each character. The system gave
an accuracy rate in average of 75.3%. Next year, [27] an
online Arabic handwriting system to recognize handwritten
Arabic names was presented. In this system, HHM was used
as a classifier and two main types of feature called local and
vicinity features were used. Each of the main type got three
sub features which are delta x and y, writing direction, and
the range between each two points of the writing trajectory
for local feature type. For the other type, there are the ratio
of height-to-width of the vicinity bounding box, curliness,
and the slop of writing trajectory. The results were an
average about 94%.



In [28], a recognition system for online handwritten
Arabic words based on Hidden Markov Models was
introduced. Five features were used to identify each word
which are chain code, turning angels, curvature, baseline,
and vertical position between y value of every point and y
value of the baseline. The system gave a high accuracy rate
with average of 97%. On the other hand, for [29] a system to
recognize online Arabic handwritten words which obtained
from ADAB dataset was developed. The main contribution
of this system was to avoid the delay strokes and remove it
from the acquired word. Just one feature was used which is
the local writing direction at every point of the trajectory.
The system gave an accuracy rate reached up to 95.2%.

Researches on languages similar to the Arabic language
were also conducted and caught the attention of several
researches in this area like [30]. Here, an on-line system for
recognizing handwritten Farsi (Persian) and Arabic digits
based on statistical techniques was presented. After the
Preprocessing phase and the representation of the writing by
smaller units of windows or frames, a module extracts
features of the data based on essential to the employed shape
classification algorithm. The module uses the coordinates of
the strokes points and order information of the points. The
system was tested by 14 writers who wrote each digit five
times. This produced an average accuracy of 93.14% for
these writers.

Several researches works have been done for the same
language such as [31] . The researchers presented an
approach for recognizing on-line Farsi handwritten text
based on the representation of input tokens with simple
features and comparison of these representations with
patterns of the same form. Four different features were
derived for each segment: its type, direction, curvature
direction, and relative length. The system gave output rate of
77% for all letters without any guidance to reach 95% with
guidance by using pre-specified words and the accuracy rate
up to 98% for letters which can be defined only with 3 or
less pattern parts without any guidance.

In [32] the researchers proposed a hierarchical recognition
system for online Farsi handwritten words based on tree
decision combined with neural networks. A combination of
three features which are Start-to-End Vector, Directional
Vectors, and Sharp Edge Points, and Local Maxima were
used for features extraction phase. The system which was
tested by using 50 and 150 normalization size gave a
recognition rate of 81% and 76% respectively. Also in [33] a
deductive method based on finding the maximum and
minimum local points of Farsi and Arabic script was
implemented. The proposed online handwritten character
recognition was initiated to recognize all Farsi and Arabic
Script without any primary vowel points. Then, a
comparison among different character shapes showed that it
got higher recognition rate, that was 96.8% for isolated
character shape and the lowest rate was 92.6% for final
character shape.

Another study was done [34] to introduce online system
for recognizing Farsi characters based on decision tree. The
main aim was to identify and produce a group of features for
32 Farsi characters. For extracting features, nine groups were
used which contained 24 sub features. 4000 handwritten
Farsi character forms from TMU dataset were used and
written by 117 writers. The system results were about an
accuracy of 94%. Next Year, Khodadad et al [35]
developed an approach to recognize isolated Arabic and
Farsi characters based on Neural Networks. One feature
vector was used in this system which constructed from the
frequency domain coefficients using Discrete Cosine
Transform (DCT). The eight lowest coefficients of each
signal were just used to distinguish between the 32 isolated
Arabic and Farsi characters. In the recognition phase, three
layers feed forward Neural Network was used. The results of
the system came out with an accuracy rate of 95.7%.

Recently [36], a recognition system was proposed to
recognize Farsi and Arabic characters based on multilayer
perceptron and back propagation Neural Networks as the
classifier engine. They used three different features in their
system which are the ratio of token length to its own stroke
length, the direction of tokens of first stroke, and the type of
middle coordinate point of tokens whether is counter-
clockwise or clockwise. the result of this system were 96.8%
for isolated form, 96.1% for beginning form, 95% for middle
form, and the lowest was the final form with about 92.6%.

To sum up, Table II summarizes the features extraction
techniques for Arabic texts in the past online Arabic
handwriting systems and the accuracy rates of these systems.

V.CONCLUSION

Feature extraction is an important phase in text
recognition systems and for many pattern recognition
problems such as face, voice, signatures, and image
processing recognition systems. It is used to distinguish
between numbered patterns by using specific characteristics
which are different from one pattern to another. Feature
extraction for a text may be just one characteristic like
recognizing numbers or isolated characters but for
complicated situation like recognizing words and Arabic
characters, here a combination of features should be used to
distinguish between the pattern. The combination of features
can give more general description of the character, word,
digit, or stroke. Due to the nature of Arabic text, most of the
systems and studies for Arabic online recognition have used
the structure method of features. On the other hand, the
success rate of any recognition system depends not only on
the features extraction but it depends on several reasons such
as the recognizer technique, the preprocessing stage, or the
segmentation step. However, until now there is no specific
method of choosing the feature way. It depends on the text
and the system methodology. More researches are needed to
find the best features techniques for online Arabic
recognition systems.



TABLE II. TECHNIQUES USED FOR FEATURES EXTRACTION FOR ONLINE ARABIC TEXT RECOGNITION SYSTEMS

Features Authors and Year Features Technique Text Type System Rates
Type
Structural Almuallim & Yamaguchi, Pen movement Words 81.25%
(1987) [10]
Structural Al-Emami& Usher. (1990) Writing direction codes Words 86%
[11]
Structural Beigi et al. (1994) [30] Differences between adjacent coordinates, sine and cosine | Digits 93%
of the angle between tangent line and stroke path, and the
absolute Y- coordinate of each point with the baseline
Combination | Bouslama & Amin (1998) [9] 24 local features related to the geometry, position, and Characters Not mentioned
size of a character represented by Fuzzy sets
Structural Halavati et al. (2005) [24] Type, direction, curvature direction and relative length Words and 98%for characters
Characters 95% for words
Statistical Rokbani et al. (2005) [13] Heuristic method by using 13 visual codes Words 92% dependent
70% independent
test
Statistical Al-Taani Extracting primary and secondary primitives Digits 95%
(2005) [12]
Structural Biadsy et al. (20006) [14] Local-angle, super-segment, and loop-presence Words 92%
Structural Alsallakh & Safadi (2006) Coordinates series, tangent angles series, the winding Characters 98% dependent
[15] value, and aspect ratio between height to the width of the 91% independent
letter. test
Structural Al-habian & Assaleh (2007) Pen-tip positions Strokes and 75%
[17] Characters
Structural Elanwar et al. (2007) [16] Freeman chain codes Characters 92% for
and Words characters
77% for words
Structural Faradji et al Start-to-end vector, directional vectors and sharp edge Words 81%
(2007) [25] points, and local maxima
Statistical Izadi & Suen, (2008) [19] Relative Context (RC) feature Arabic 97.8%
Characters
Structural Kherallah et al. (2009) [21] Beta—elliptic model Words 91%
Statistical Daifallah et al. (2009) [23] Hu’s seven moments Words and 97% for words
Characters and 92% for letter
Combination | Saabni &El-Sana (2009) [22] Global and local features Words Average of 89%
Structural Sternby et al. (2009) [20] Angle, arc type, length ratio, connection angle, and the Isolated 94.8% for
relative positions Rx,Ry Characters characters
and Words 92% for words
Structural Omer & Long, (2010) [25] Freeman direction Characters 97.6%
Structural Al-Taani & Al-Haj, (2010) Number of segments, Left-right density ratio, and bottom- | Isolated 75.3%
[26] up density ratio Characters
Combination | Harouni et al (2010) [36] Ratio of token length to its own stroke length. Farsi/ Arabic 96.8% isolated
Direction of tokens of first stroke. Characters 96.1% beginning
Type of middle coordinate point of tokens. 95% middle
92.6% end form
Combination | Ghods & Kabir, (2010) [34] Nine groups were used which contained 24 sub features Farsi 94%
Characters
Global Khodadad et al (2011)[35] Discrete Cosine Transform (DCT) Isolated 95.7%
Transforma- Arabic/ Farsi
tions Characters
Structural Ahmed & Azeem, (2011) [29] | Writing Direction Arabic Words | 95.2%
Structural Hosny et al (2011) [28] Chain code, Turning angels, Curvature, Baseline, and Arabic Words | 97%
Vertical position
Structural Abdelazeem & Eraqi, (2011) Local and Vicinity Features Arabic Words | 94%
[27] (Names)
[3]1 M. A. Abuzaraida, A. M. Zeki and A. M. Zeki, "Recognition
Techniques for Online Arabic Handwriting Recognition Systems," in
REFERENCES International Conference on Advanced Computer Science Applications
[11 K. Versteegh, M. Eid, A. Elgibali, M. Woidich and A. Zaborski, and Technologies (ACSAT2012), Kuala Lumpur, Malaysia, 2012.
Encyclopedia of Arabic Language and Linguistics: Leiden Brill, 2006. [4] M. A. Abuzaraida, A. M. Zeki and A. M. Zeki, "Difficulties and
[2] M. A. Abuzaraida, A. M. Zeki and A. M. Zeki, "Segmentation Challenges of Recognizing Arabic Text," in Computer Applications:
Techniques for Online Arabic Handwriting Recognition; A survey," in Theories and Applications, ed Kuala Lumpur: ITUM Press Malaysia,
3rd International Conference on Information and Communication 2011.

Technology for the Moslem World: ICT Connecting Cultures, ICT4M  [5] S. A. H. Al-Qahtani, M. Al-Sulaiman and M. S. Khorsheed,
2010, Jakarta, Indonesia, 2010, pp. D37-D40.

"Recognizing Cursive Arabic Script Using Hidden Markov Models,"
Master’s Degree, College of Computer and Information Sciences,



Department of Computer Engineering, King Saud University, Riyadh,
Saudi Arabia, 2004.

[6] A.D. Trier, A. K. Jain and T. Taxt, "Feature Extraction Methods for
Character Recognition - A Survey," Pattern Recognition, vol. 29, pp.
641-662, 1996.

[7] L Khodadadzadeh, "Recognition of Handwritten Arabic Characters,"
Master's thesis, Department of Electrical and Computer Engineering,
The University of Windsor, Windsor, Faculty of Graduate Studies,
Ontario, Canada, 2010.

[8] M. Z. Khedher, G. A. Abandah and A. M. Al-Khawaldeh, "Optimizing
Feature Selection for Recognizing Handwritten Arabic Characters,"
World Academy of Science, Engineering and Technology, vol. 4, 2005.

[9] F.Bouslama and A. Amin, "Pen-based Recognition System of Arabic
Character Utilizing Structural and Fuzzy Techniques," International
Conference on Knowledge-Based Intelligent Electronic Systems,
Proceedings, KES, vol. 3, pp. 76-85, 1998.

[10] H. Almuallim and S. Yamaguchi, "A Method of Recognition of Arabic
Cursive Handwriting," Pattern Analysis and Machine Intelligence,
IEEE Transactions on, vol. PAMI-9, pp. 715-722, 1987.

[11] S. Al-Emami and M. Usher, "On-line Recognition of Handwritten
Arabic Characters," Pattern Analysis and Machine Intelligence, IEEE
Transactions on, vol. 12, pp. 704-710, 1990.

[12] A. T. Al-Taani, "An Efficient Feature Extraction Algorithm for the

Recognition of Handwritten Arabic Digits," International Journal of

Computational Intelligence, vol. 2, pp. 107-111, 2005.

[13] N. Rokbani, M. Kherallah and M. Alimi, "On-line Handwriting

Recognition System Based on Graph Matching and Genetic

Algorithm," in International Conference on Machine Intelligence,

Tozeur — Tunisia, 2005, pp. 959-963.

F. Biadsy, J. El-Sana and N. Habash, "Online Arabic Handwriting

Recognition using Hidden Markov Models," in [0th International

Workshop on Frontiers in Handwriting Recognition, La Baule

(France), 2006, pp. 85-90.

B. Alsallakh and H. Safadi, "AraPen: An Arabic Online Handwriting

Recognition System," Information and Communication Technologies,

vol. 1, pp. 1844-1849, 2006.

[16] R. I. Elanwar, M. A. Rashwan and S. A. Mashali, "Simultaneous
Segmentation and Recognition of Arabic Characters in an
Unconstrained on-line Cursive Handwritten Document," International
Journal of Computer and Information Science and Engineering, vol. 4,
pp. 203-206, 2007.

[17] G. Al-Habian and K. Assaleh, "Online Arabic Handwriting
Recognition Using Continuous Gaussian Mixture HMMS," in
International Conference on Intelligent and Advanced Systems, Kuala
Lumpur, Malaysia, 2007, pp. 1183-1186.

[18] A. Biem, "Minimum Classification Error Training for Online

Handwriting Recognition," IEEE transactions on pattern analysis and

machine intelligence, vol. 28, pp. 1041-1051, 2006.

S. Izadi and C. Y. Suen, "Online Writer-Independent Character

Recognition Using a Novel Relational Context Representation," in

Seventh International Conference on Machine Learning and

Applications (ICMLA '08), 2008, pp. 867-870.

[20] J. Sternby, J. Morwing, J. Andersson and C. Friberg, "On-line Arabic
Handwriting Recognition with Templates," Pattern Recognition, vol.
42, pp. 3278-3286, 2009.

[21] M. Kherallah, F. Bouri and A. M. Alimi, "On-line Arabic Handwriting

Recognition System Based on Visual Encoding and Genetic

Algorithm," Engineering Applications of Artificial Intelligence, vol.

22, pp. 153-170, 2009.

R. Saabni and J. El-Sana, "Hierarchical On-line Arabic Handwriting

Recognition," in /0th International Conference on Document Analysis

and Recognition (ICDAR '09) 2009, pp. 867-871.

K. Daifallah, N. Zarka and H. Jamous, "Recognition-Based

Segmentation Algorithm for On-Line Arabic Handwriting," in /0th

International Conference on Document Analysis and Recognition,

Barcelona, Spain 2009, pp. 886-890.

[24] H. Ming-Kuei, "Visual Pattern Recognition by Moment Invariants,"
IRE Transactions on Information Theory, vol. 8, pp. 179-187, 1962.

[25] M. A. H. Omer and M. Shi Long, "Online Arabic Handwriting
Character Recognition using Matching Algorithm," in The 2nd
International Conference on Computer and Automation Engineering,
2010, pp. 259-262.

[14

[}

[15

[t

[19

[}

[22

—

[23

—

[26] A. T. Al-Taani and S. Al-Haj, "Recognition of on-line arabic
handwritten characters using structural features," Journal of Pattern
Recognition Research, vol. 1, pp. 23-37,2010.

[27] S. Abdelazeem and H. M. Eraqi, "On-line Arabic handwritten personal
names recognition system based on HMM," in International
Conference on Document Analysis and Recognition (ICDAR 2011)
2011, pp. 1304-1308.

[28] 1. Hosny, S. Abdou and A. Fahmy, "Using advanced Hidden Markov
Models for online Arabic handwriting recognition," in First Asian
Conference on Pattern Recognition (ACPR), 2011, pp. 565-569.

[29] H. Ahmed and S. A. Azeem, "On-line Arabic Handwriting
Recognition System Based on HMM," in International Conference on
Document Analysis and Recognition (ICDAR,2011), 2011, pp. 1324-
1328.

[30] H. S. M. Beigi, K. Nathan, G. J. Clary and J. Subrahmonia,
"Challenges of Handwriting Recognition in Farsi, Arabic and other
Languages with Similar Writing Styles an on-line Digit Recognizer,"
in Second Annual Conference on Technological Advancements in
Developing Countries, New York, 1994.

[31] R. Halavati, M. Jamzad and M. Soleymani, "A Novel Approach to
Persian Online Hand Writing Recognition," in Fourth World
Enformatika Conference, Istanbul, Turky, 2005, pp. 232-236.

[32] F. Faradji, K. Faez and M. S. Nosrati, "Online Farsi Handwritten
Words Recognition Using a Combination of 3 Cascaded RBF Neural
Networks," in International Conference on Intelligent and Advanced
Systems, Kuala Lumpur, Malaysia, 2007, pp. 134-138.

[33] M. Harouni, D. Mohamad and A. Rasouli, "Deductive Method for
Recognition of On-line Handwritten Persian/Arabic Characters," in
Second International Conference on Computer and Automation
Engineering, Singapore, 2010, pp. 791-795.

[34] V. Ghods and E. Kabir, "Feature Extraction for Online Farsi
Characters," in International Conference on Frontiers in Handwriting
Recognition (ICFHR,2010), 2010, pp. 477-482.

[35] I. Khodadad, M. Sid-Ahmed and E. Abdel-Raheem, "Online
Arabic/Persian character recognition using neural network classifier
and DCT features," in /[EEE 54th International Midwest Symposium on
Circuits and Systems (MWSCAS,2011) 2011, pp. 1-4.

[36] M. Harouni, D. Mohamad and A. Rasouli, "Deductive method for
recognition of on-line handwritten Persian/Arabic characters," in
Computer and Automation Engineering (ICCAE), 2010 The 2nd
International Conference on, 2010, pp. 791-795.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


