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Abstract— The structure, data models and implementation of
the automated video surveillance system are proposed in this
paper. The developed methods and basic information
technologies for contour segmentation based on the Canny’s
method, and the methods of contour inflection points selection
with the adjustable detailing allow us to carry out structural and
statistical identification of hierarchical objects by their contour
inflection points. Using the technologies proposed by the authors,
the automated video surveillance system can identify objects with
different levels of detailing. This allows us to increase its
efficiency under the conditions of limited computing resources.
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L INTRODUCTION

Having analyzed the existing automated video surveillance
systems [1-4], we can see that the number of cameras in them
is constantly increasing and, accordingly, there is the need for
increasing the number of additional operators for their
maintenance and resource intensity. The use of Intelligent
Video Surveillance Systems [5], enables to solve the problem
with additional operators. However, such systems reduce the
efficiency and require significant computing resources [5-6].

In order to increase the efficiency of the automated video
surveillance systems, it is proposed to reduce the amount of
data processed at the stages of object segmentation and
identification, using the methods of wavelet analysis [7-8].
This enables to select video objects and details of objects of
different geometric sizes according to the specified goal of
processing [9-11].

In previous work authors proposed the usage of hierarchical
methods and basic informational technologies of contour
segmentation for inflection points (IP) selection and
identification. This allowed us to increase the efficiency of the
applied intelligent information systems of video surveillance
with sufficiently reliable identification [12-15]. At the same
time, the proposed approach requires further research within
the framework of systematization and implementation, which is
discussed below.
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II.  STRUCTURE OF THE SYSTEM

The proposed Automated Video Surveillance System
(AVSS) consists of the following hardware and software
components (Fig. 1):

e Television sensors (photo-, video cameras) provide an
effective mechanism for creating an electronic version
of the image;

e ADC (analog-to-digital converter) converts and
compresses images into supported formats, and the
encoding and storage unit provides recording and
playback of digital video signals;

¢ Image pre-processing provides conditions for increasing
efficiency and quality of selection and identification of
the objects which are being detected or investigated;

e Seclection of moving objects allows to assess
automatically the change of the object visual
environment that is viewed by television camera. It is
used to alert to the appearance of moving objects in the
protected area and is based on a comparative analysis of
images of the "current" and "previous" frames stored in
the frame memory;

e The selected object is localized, in this case, the object
face is selected in the frame from the video stream;

e Hierarchical contour segmentation provides splitting the
image into nested contours. This image segmentation
results in a set of contours selected from the image. This
allows to reduce significantly the amount of data which
is processed and increase the efficiency of the AVSS;

e [Ps are selected on the contour of each hierarchical level
(the coordinates of IPs are recorded into the array);

e After that, structural and statistical identification of
objects is carried out;

e C(lassification — the procedure for referring the object
under study (face image), given by the set of
observations, automatically to one of the mutually
exclusive classes of people, or conclusion is drawn that
the object does not belong to any of the known classes.
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e On the basis of the classification, the human operator
makes the final decision (to point the camera closer at
the object, to inform the security guard, to ignore).

Television sensors ADC Prellmm_ary Se!ectloq of Object localization
processing moving objects

Control system of Encoding and
television sensors storage unit
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Fig. 1. Structure of the AVSS with the proposed subsystems.
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The software implementation of AVSS with proposed
subsystems is described below.

III. DATABASE

As it is shown in Figure 1, the AVSS processes both current
input data and stored and entered data you want to search. Such
a large amount of data is usually stored in a database to provide
interconnectivity, minimal redundancy, program independence,
integrity, and protection from unauthorized access [16].

The subject domain of the subsystem of the AVSS for
structural hierarchical identification can be presented in a
tabular form. Thus, it is advisable to use a relational database
model, supporting database management systems, in particular
SQLite [17], which can provide the maximum efficiency and
speed of data processing.

For designing the infological model of the subject domain
of the subsystem for hierarchical identification, the graphic
language of ER-modeling [16] is used (Fig. 2).
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Fig. 2. Data scheme of the structural hierarchical

identification.

subsystem for

The "people" table shows information about the objects
included into the system; the "photos" table contains files of
object images to be searched for, length settings and threshold
size of wavelet functions, the size of the thresholds of the
proposed method based on the Canny’s method; the
"feature points" table shows information about IP contours of
the object images to be searched for; the "found objects" table
contains information about the found objects: the types of the
processed files, the time and date of the objects having been
found in the table "people".

This structure is implemented on the basis of the DBMS
SQLite. This provides flexible access and data management
while using the AVSS.

IV. DATA MODELS, COMPONENTS AND METHODS OF THE
DESIGNED SYSTEM

Software is implemented using object-oriented approach,
design patterns, and methods for minimizing complexity of
components. In an object-oriented program, the essence of the
subject domain is presented by classes. The level of abstraction
depends on the specific problem and helps to avoid
insignificant details while solving this problem.

Design patterns are standard solutions to typical
programming tasks. Several design patterns have been used
while developing software, including: singleton, dependency
injection, model-view-presenter [18-19].

The data models of software implementation of the AVSS
database entities are described by the following components:
Person, Photo, FeaturePoint, DetectedPerson. The UML
diagram of their classes is shown in Fig. 3 [20]. The "Person"
model describes the person who will be identified by the
AVSS. This model contains all the properties of the
corresponding database table and additional methods that allow
you to display information about the person in a readable form
and create new objects of this model.

Ve l

DetectedPerson

Person

+id: Int32
+firstName: String

+ middleName: String
+ lastName: String

+ person: Person
+ photo: Photo
+ percentOfSimilarity: Double

+ DetectedPerson()
+ Person() + ToString() : String
+ Person(firstName: String,...

+ ToString() : String

1

Photo

F. rePoin
eaturePoint +id: Int32

+idPerson: Int32

+ date: Int64

+ filePath: String

+ contourEnabled: Boolean
+waveletLen: Int32

+id: Int32

+ idPhoto: Int32

+ pointPosition: Int32
+x: Double

+y: Double + waveletThresh: Double

+ cannyEnabled: Boolean
+ FeaturePoint()

+ cannyThreshold1: Double

+ cannyThreshold2: Double

+ Photo()

Fig. 3. UML — diagram of the AVSS data models.

The "Photo" model contains settings for contour
segmentation methods, the path to the video file of the detected
face and the date of entry to the database. The "FeaturePoint"
model represents the IP table. The "DetectedPerson" model
describes the degree of similarity between a set of IPs of a new
image and a particular person. This model is related to the
"Person” and "Photo" models in such a way that the field
percentOfSimilarity describes the percentage of similarity
between the IPs and a certain photo of a person.

Data access is arranged using Data Access Objects (DAO).
This arrangement allows us to move easily from one DBMS to
another and simplifies the unit software testing. AVSS Data
Access Objects are shown in Fig. 4.
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AbstractDao

- connection: SQLiteConne...

+ filename: String

+ AbstractDao()
+ getConnection() : SQLite...

PhotosDao PeopleDao FeaturePointsDao
+ PhotosDao() + PeopleDao() + FeaturePointsDao()
+ add(photo: Photo) : Photo + add(person: Person) : Pe... + add(point: FeaturePoint)...
+all() : List<Photo> + findByName(pattern: Per... +all() : List<FeaturePoint>
- toPerson(result: SQLiteD...
+all() : List<Person>

Fig. 4. UML — diagram of Data Access Objects classes.

The "AbstractDao" component includes the common
properties of all Data Access Objects, namely: the
getConnection method, which performs a Lazy initialization of
the "connection" field using an encapsulated tape connection to
the database. The value of this tape allows you to change the
type of DBMS. Since, SQLite of DBMS, which is used in this
study, stores data in the file system then, the "filename" field
specifies the path to the database.

The "PeopleDao" component allows to create, search and
retrieve collections of all objects of the "Person" class. The
"add" method is used to create a new object. This method
receives a pattern of an object describing a new person at the
entrance, and returns the same object at the exit, completing it
with a unique identifier (id) of the newly created record in the
database.

The search for a person object with the use of the
"findByName" method is based on his name, second name and
surname. The method implementation results in the person
object with a unique identifier when there is a corresponding
record in the database, otherwise, the method will return the
reference to an empty object.

The result of the "all" method implementation is the
collection of all person objects that were recorded into the
database. Moreover, this collection may be empty.

The private method "toPerson" is intended to transform the
untyped entity of the database into a strictly typed "Person"
object.

The "PhotosDao" and "FeaturePointsDao" components
perform function, which is similar to the function of
"PeopleDao" component, but with the objects of the "Photo"
and "FeaturePoint" classes. That is, their "add" methods create
an object in the database and complement it with a unique
identifier and the "all" methods read out this data.

The model-view-presenter (MVP) paradigm is chosen for
software implementation that allows us to minimize the
complexity of the software and facilitate the writing of the unit
tests. Data processing logic, which is called business logic, is
included into the presenters. Components that implement the
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view abstraction display data in the user interface (UI). The
data, which are exchanged between the presenters and display
components, are called models.

Fig. 5 shows a diagram of the MVP classes for adding new
objects in the AVSS. The "AddFaceView" component provides
indirect access to a set of settings of contour selection methods
that are derived from the user interface, including the one
implemented by the "AddFaceForm" component. Indirect
access allows you to add easily and unmistakably new types of
the wuser interface without any changes to the
"AddFacePresenter" component of video data processing.

AddFacePresenter

- addFaceView: AddFaceVi...
- face: List<Point>
- image: Image

+ AddFacePresenter(addFa...

AddFaceForm ~ addFeaturePoints() : Void
- applyCanny(image: Imag...
- indexedBitmapToRawBit.
+ FirstName { get; } : String 1| *updateImage() : Image

- drawMothContour(g: Gra...
- drawLine(g: Graphics, a:...
- drawBrowes(g: Graphics)...
- drawFaceContour(g: Gra...
- sumPixels(b: Bitmap, y: I...
- applyWavelet(orig: Bitma...

+ MiddleName { get; } : String
+ LastName { get; } : String
+ isContourEnabled { get; } : Bo...
+ waveletLength { get; } : Int32
+ waveletThreshold { get; } : Do...
+isCannyEnabled { get; } : Bool... !
+cannyThresh1 { get; } : Double :
+ cannyThresh2 { get; } : Double :
+ checkBoxFaceChecked { get; }... 1
+ checkBoxCannyChecked { get;... :
+ checkBoxApplyWaveletChecke... |
+ checkBoxFaceContourChecked... :
1
1
1
1
1
1
1
1
1
1

«interface»

AddFaceView

+ checkBoxMouthChecked { get;...
+ checkBoxBrowesChecked { get...
+ AddFaceForm(number: Int32, i...

+ FirstName { get; } : String
+ MiddleName { get; } : Str...
+ LastName { get; } : String
+ isContourEnabled { get; }.
+ waveletLength { get; } :...
+ waveletThreshold { get.... 1
77777 = + isCannyEnabled { get; } ... =<
+ cannyThreshl { get; } :...
+ cannyThresh2 { get; } :...
+ checkBoxFaceChecked {...
+ checkBoxCannyChecked...
+ checkBoxApplyWaveletCh...
+ checkBoxFaceContourcChe...
+ checkBoxMouthChecked...
+ checkBoxBrowesChecked...

Fig. 5. MVP class diagram for adding new objects.

The "AddFacePresenter" component contains methods for
displaying contours of video data at different levels of detailing
using different threshold values, according to the settings of the
"AddFaceView" component.

The "applyCanny" method filters input video data due to
the Canny’s method, using "isCannyEnabled",
"CannyThreshl" and "CannyThresh2" parameters. Before the
processing, it stores a copy of the original video data that
allows you to experiment easily with the parameter values and
cancel previous transformations.

The  "applyWavelet" method performs  wavelet
transformation of video data using
"checkBoxApplyWaveletChecked", "waveletLength" and
"waveletThreshold" parameters. This method uses the auxiliary
function of "sumPixels", which performs addition of values of

the adjacent pixels brightness in a line of video data.

The "updatelmage" method, based on the two above-
mentioned methods, creates a resulting image and allows us to



overlay different characteristic features, detected at various
levels of detailing with the use of the auxiliary functions such
as "drawFaceContour", "drawMounthContour", and
"drawBrowes". These functions, in turn, use the "drawLine"
procedure, which shows graphic primitives in the resulting
pattern of video data.

Fig. 6 shows a diagram of the MVP components for
selecting contours in video files. The
"FeaturePointComparationType" component describes the
possible methods for calculating the distances between the IP
vectors. You can select the appropriate method using the
"Settings" menu item in the main window of the AVSS.

FaceViewerForm MainForm
- components: IContainer
- textBox1: TextBox + ionType { get; } : i ionType
- button1: Button +MainForm()
- listBox1: ListBox + showDetectedPeople(people: List<DetectedPerson>) : Void
- pictureBox1: PictureBox + addFacelno(facelnfo: String) : Void
- button2: Button + showPicture(picture: Image) : Void
- button3: Button + resetFacelnfo() : Void
T
+ FaceViewerForm() !
# Dispose(disposing: Boole.. .
- InitializeComponent(): V... | | tTTTTTTTomTomomoomomoes !
|
! V
I i ContourDetectorPresenter plerfocer
FeaturePointComparationTy... ContourDetectorView
StandardEuclidian = 0 - faces: List<List<Point>> 1| + featurepointComparationType { get;..
ModifiedEuclidian = 1 - face: List<Point> + showDetectedPeople(peaple: List<D.
+ picture: Image + resetFacelnfo() : Void
1 - imageSize: Point + addFacelno(facelnfo: String) : Void
- contourDetectorView: ContourDet. + showPicture(picture: Image) : Void
- facesService: FacesService
- PersonDetectionPercentThreshold...
FacesService - coefY: Single = 0,01
- coefX: Single = 0,01 Program
- featurePoints: List<FeaturePoi...
- people: List<Person> + ContourDetectorPresenter(contou,
~ photos: List<Photo> +setCurrentFace(facelndex: Int32).. - Main() : Void
- featurePointComparationType:. +addContour(selectedFace: Int32)...
+ showDs eople() : Void
+ FacesService(featurePointCom. + detectContour(filepath: String) :.. ImageUtils
+ detectPerson(newFacePoints: - drawFaceRectangles(selectedFace.
- measureSimilarity(newFacePoi - parsePoint(str: String) : Point
- measureDistance(newFacefea... + parseFacePoints(start: Int32, poin.
- sqr(x: Double) : Double - getFaceRect(face: List<Point>) :. +ImageUtils()
- drawFaceRectangle(g: Graphics, f. + toFeaturePoints(points: List<Point...
q\ 1 ‘ ~ filePath(photoUuid: String) : String

Fig. 6. MVP components diagram for selecting contours in video files.

The "FacesService" component performs calculation of the
degree of similarity between the IP vector of a new pattern of
video data and the IPs of known faces in the cluster base.

The "ImageUtils" component performs the normalization of
IP vectors.

The "ContourDetectorPresenter”", "ContourDetectorView"
and "MainForm" components are intended to select a set of
faces in video file and provide an interactive viewing of the
results of their classification using cluster analysis.

The "detectContour" method of the
"ContourDetectorPresenter" component receives at the
entrance the path to the video file and creates a list of IPs of all
faces detected in video using the "parseFacePoints" auxiliary
function. The "parseFacePoints" function is implemented in a
recursive form by processing certain IPs due to the
"parseFacePoint" function.

The "drawFaceRectangles" method with the use of
"drawFaceRectangle" and "getFaceRect" functions visually
selects the faces detected in video, highlighting them with a
rectangular frame with a serial number.

The "showDetectedPeople" method initiates the process of
displaying the results of a cluster analysis for the classification
of face objects detected in video. It is used at each change in
the type of classification methods and their parameters.

The "Program" component launches the main window of
the AVSS and prepares the resources necessary for its work.

The "FaceViewerForm" component is intended for
viewing, responding, and removing the IP vectors of faces
detected in a database.

V. USER INTERFACE OF THE AVSS

The described components were implemented as AVSS of
object identification in the Visual Studio 2015 environment for
the .NET platform in C# programming language using
OpenCV libraries. The main units of AVSS allows to
download and analyze video/images, select contours of the
faces and the contour IPs, build identification vectors on the
basis of which the classification of objects is carried out. It
consists of a window of video data input, a window of new
objects input and a window of view/edit the existing objects.

A window of object identification (Fig. 7) allows to open a
video file, in which the face detection unit highlights the face
objects as rectangles and shows their number.

e =)

a Search Objects

File Settings Help

422 Osolislyy - 85;
3 Unknown cbjeet
#4 - Unknown object
45~ Unknown object

Stamatest 33%
S3(1)- 60.15%

Fig. 7. A window of the AVSS object identification with the information
about detected faces.

The contour segmentation method, based on the Canny’s
method for searching contours in order to obtain a sequence of
image skeletons, is applied to the selected objects; for each
contour the IPs are selected using the wavelet analysis method
of the curvature function, an identification vector is built on the
basis of which the classification is performed at each level of
detailing, and at the following level of classification only the
objects that have been classified at the previous level are
compared. At the last level, the surname and name of the object
with the highest match percentage are displayed. If the level of
matching is low (less than the threshold setting), the object is
marked as "#number - Unknown object".

The window allows you additionally to view the percentage
of similarity between the faces which are in video and those,
which are in the database of objects, arranged according to
descending the percentage of similarity. Object selection
allows you to view its image in the form on the right.

Selection of the option "Settings->View Objects" in the
menu shows the viewing and editing form of video clusters.
Each cluster of video data is described by the name of the
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person that corresponds to it. Selection of a surname causes
downloading of the list of video data associated with it.

Selection of the "Associate" button allows you to refer the
undetected object to an existing cluster in the database.

According to the system settings, after the unknown object
has been selected and the "Add" button has been clicked, the
form for new objects input can be opened (Fig. 8). Surname,
name, patronymic name can be written in this window; the
length of the wavelet, the size of the threshold, the contour
segmentation thresholds can be determined; the selected
contours can be viewed and the corresponding object can be
added to the system.

#Object #3
Sumame Kochan

Name Volodymyr
Middle Name

il Addtional Information

| [¥] Contour detection parameters
| Wavelet length 2

U

| Threshold value 6
U

Il [¥] Contour segmentation
Il Threshold 1 210

|l Threshold 2 208

Face V| i Face Contouri

Eyes Contour

[ Add | [ Caneel | [ Search Mouth Cortour Nose Contour

Fig. 8. A window of new object input into the AVSS database.

VI. EXPERIMENTAL RESULTS

In order to evaluate the time complexity of AVSS, it was
investigated the face processing time of different frames using
procedures of structural and statistical identification of
hierarchical object identification (Table I).

TABLE L. COMPARISON OF FRAME PROCESSING TIME WITH DIFFERENT
NUMBER OF OBJECTS (FACES)
Frame processing time using (Yes) .
Number of and without use (No) of Reduced duration
objects in hierarchical method, sec using the method,
the frame times
Yes No

1 0,05 0,75 15

3 0,08 0,96 12

5 0,1 1 10

10 0,3 2.4 8

The accuracy of classification results is shown in Table II,
where in two columns Yes/No were implemented/not
implemented the procedures of structural and statistical
identification of hierarchical object identification.
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TABLE II. COMPARISON OF THE OBJECT CLASSIFICATION ACCURACY
FOR FRAME WITH DIFFERENT NUMBER OF OBJECTS
Frame processing accuracy using X .
Nur.nber ‘Of (Yes) and without use (No) of D 1fferen?e n
objects in hierarchical method, % processing
the frame accuracy, %
No Yes

1 100 95 5

3 95 88 7

5 93 85 8

10 90 80 10

As we can see from the tables above, after the increasing of
number of people in the frame by 8-10 times, proposed AVSS
make decisions quickly (Table I), but they are not always
reliable (Table II). In case, of not reliable or clear results the
classification task is assigned to TV operator with makes the
final decision.

VII. CONCLUSIONS

The existing video surveillance systems have been analyzed
and it has been found that their efficiency can be increased. It is
proposed to apply a hierarchical approach to the segmentation
and identification procedures of geometric objects in order to
increase the efficiency of the automated video surveillance
systems. To implement the hierarchical approach, the methods
of wavelet analysis was selected, also the structure of
automated video surveillance system was proposed.

According to proposed structure, the database, data models,
components and methods for structural and statistical
identification of hierarchical objects by the contour inflection
points was implemented.

The software implementation of automated video
surveillance system was presented. The studies showed that the
use of proposed system allowed us to reduce the time of frame
processing in 8-15 times (according to the content of the frame
and the number of objects in it) with a slight decrease in
reliability (5-10%).

REFERENCES

[1] C. Norris, M. McCahill, D. Wood, “The growth of CCTV: a global
perspective on the international diffusion of video surveillance in
publicly accessible space,” Surveillance and Society, vol. 2, no. 2/3,
2004, pp. 110-135.

[2] S. Fleck, W. Strasser, “Smart camera based monitoring system and its
application to assisted living,” Proceedings of the IEEE, vol. 96, no. 10,
2008, pp. 1698-1714.

[3] M. Brezovan, C. Badica, “A review on vision surveillance techniques in
smart home environments,” Proceedings of the 19th International
Conference on Control Systems and Computer Science, 2013, pp. 471-
478.

[4] P.V. Kale, S.D. Sharma, “Review of securing home using video
surveillance,” in International journal of science and research (IJSR),
vol. 3. issue 5, May 2014, pp. 1150-1154.

[5] K. Alok, K. Singh, S. Rajeev, “Performance evaluation of various
moving object segmentation techniques for intelligent video surveillance
system,” Int. Conf. on Signal Processing and Integrated Networks
(SPIN), 2014, pp. 196-201.



[10]

[11]

[12]

[13]

Dramatically Reduce the Cost and Complexity of Video Surveillance
Storage. Oracle white paper. February 2015. — 10 p. [Online]. Available:
http://www.oracle.com/us/  solutions/oos/tiered-storage-infrastructure/
wp-video-surveillance-storage-2288409.pdf.

M. Polyakova, V. Krylov, “Classification of methods of the signal
semantic wavelet transform for image contour segmentation,” in Int.
Journal of Computing, 2008, vol. 7, issue 1, pp. 51-57.

A. Koval, B. Rusyn, “Method for construction of biorthogonal wavelets
based on the theory of poles,” in Journal of Automation and Information
Sciences, vol. 33, no. (9-12), pp. 29-39, 2001.

V. Mashtalir, D. Kinoshenko, E. Yegorova, “Clustering method for fast
content-based image retrieval,” in Computational imaging and vision /
M.A. Viergever, ed. — Dordrecht: Springer, 2006, vol. 32, pp. 946-952.

Jun Liang, Yanning Zhang, Steve Maybank, Xiuwei Zhang, “Salient
feature point detection for image matching,” IEEE China Summit &
International Conference on Signal and Information Processing
(ChinaSIP), 2014, pp. 485-489.

R. C. Gonzalez, R.E. Woods, Digital Image Processing, 3rd Ed. Pearson,
p. 976, 2007.

I. Paliy, A. Sachenko, Y. Kurylyak, O. Boumbarov, S. Sokolov,
“Combined approach to face detection for biometric identification
systems,” Proceedings of the S5th IEEE International Workshop on
Intelligent Data Acquisition and Advanced Computing Systems:
Technology and Applications (IDAACS'2009), September 21-23, 2009,
Rende (Italy), pp. 434-439.

I. Paliy, V. Dovgan, O. Boumbarov, S. Panev, A. Sachenko,
Y. Kurylyak, D. Zagorodnya, “Fast and robust face detection and

[14]

[15]

[16]

[17]
(18]

[19]

[20]

tracking framework,” Proceedings of the IEEE 6th International
Conference on Intelligent Data Acquisition and Advanced Computing
Systems: Technology and Applications (IDAACS’2011), Prague (Czech
Republic), September 15-17, 2011, vol.1, pp. 430-433.

D. Zahorodnia, Y. Pigovsky, P. Bykovyy, V. Krylov, 1. Paliy,
1. Dobrotvor, “Structural statistic method identifying facial images by
countour characteristic points,” Proceedings of the 8th IEEE
International Conference on Intelligent Data Acquisition and Advanced
Computing Systems: Technology and Applications (IDAACS’2015),
Warsaw (Poland), September 24-26, 2015, pp. 293-297.

D. Zahorodnia, Y.Pigovsky, P. Bykovyy, “Canny-based method of
image contour segmentation,” in International Journal of Computing.
Ternopil: TNEU, 2016, vol. 15, issue 3, pp. 200-205.

T.M. Connolly, C.E. Begg, Database Systems: A Practical Approach to
Design, Implementation and Management. S5th Ed. Pearson, p. 1400,
2009.

J.A. Kreibich, Using SQLite. 1st Ed. O'Reilly, p. 530, 2010.

E. Gamma, R. Helm, R. Johnson, J. Vlissides, G. Booch, Design
Patterns: Elements of Reusable Object-Oriented Software. Addison-
Wesley Professional; 1st ed., p. 395, 1994.

S. McConnell, Code Complete: A Practical Handbook of Software
Construction: A Practical Handbook of Software Costruction Microsoft
Press; 2 ed edition, p. 960 , 2004.

C. Larman, Applying UML and Patterns: An Introduction to Object-
Oriented Analysis and Design and Iterative Development. Prentice Hall;
3 ed.. p. 736, 2004.

199




<<
  /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 true
  /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
    /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
    /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
    /DoulosSIL
    /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
    /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
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-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
    /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
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /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
    /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
    /SILDoulosIPA
    /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
    /SymbolTiger
    /SymbolTigerExpert
    /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
    /Tiger
    /TigerExpert
    /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 150
  /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 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 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 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 1.00167
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




