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Easy Mobile Device Programming for
Educational Purposes

M. Pasamontes, J.L. Guzman, F. Rodriguez, M. Berenguel, and S. Dormido

Abstract— This paper presents the architecture and several
applications of a system aimed at developing mobile device-
based courses in an easy and graphical way, without requiring
knowledge and programming skills. The proposed system is
used to create a remote course about greenhouse climatic
control, as well as the necessary steps to build the mobile-
based application.

I. INTRODUCTION

In the last decades our society has been itself coiled by the
vertiginous advances undergone in the information and
communication technologies (ICT), giving rise to
innumerable changes in enterprise, cultural, social and
educational fields. These advances have produced a
creation of new techniques and methods opening a wide
range of possibilities not only in the industrial area (remote
control, remote management, flexible timetable, etc.), but
also in the educational field (distance education, interactive
tools, remote and virtual laboratories, etc.). The rapid
development of the computers, Internet and the distributed
computing facilitates the development of feasible and cost-
effective solutions. The main advantages of the ICT are
related with teleaccess, teleoperation and telecontrol [1],
[2]. Thanks to the advances in Internet technologies, a new
method for accessing the information has appeared, the
teleaccess, providing a way to safely access to the
information from any part of the world without temporal
constraints. Both in the industrial and research/educational
fields high costs are often related to the restricted use of
systems with usage-time constraints or to the displacements
required to control them. With teleoperation (extension of
sensorial capabilities and human skill to the remote place)
and telecontrol (specific part of teleoperation whose goal is
to send commands to the actuators) technologies it is
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possible to control systems remotely through Internet, thus
helping to diminish displacement costs and allowing to
extend the use of time-limited resources or equipment [1].

In the educational field, new teaching methods have
appeared allowing the teachers to find innovative
techniques to enhance the students motivation and improve
their education. All these methods are involved and/or
described by new terms such as: online learning, e-learning
and distance learning [3]. The development of a great
number of projects and research works for improving the
education in the Automatic Control field has been carried
out during the last years [1], [4]. There are many works
about interactivity [4], [5], [6] [7], web-based simulation,
virtual and remote labs [8], [9], [10], [11], [12], [13], [14]
and virtual and remote courses [15] that open a wide range
of possibilities as support to the students’ education.

All these works have been developed using a computer
as device or link to the virtual and remote labs/courses.
However, the vertiginous advance in the mobile device
technology (phone mobile, PDAs, etc...) and its wide use
by the people (most people have a mobile phone) can be
used in order to open additional degrees of freedom within
the virtual or remote teaching fields [16], [17], [18], [19].
Most students have a mobile phone, and then, if virtual and
remote courses are available for these mobile devices, they
can work from anywhere and without temporal constraints.
Nowadays, the mobile device programming, and overall,
the mobile phone programming, consists of developing ad
hoc applications performed mainly in J2ME (Java 2 Micro
Edition) [20]. In order to facilitate this work, this paper
presents a full system to allow the development of mobile-
based applications in an easy—graphical way and without
writing any code line. Some works, such as remote labs
[14] and virtual courses [15], are being used for teaching
greenhouse climatic control in undergraduate and doctorate
courses in the University of Almeria. In order to
complement the previous works and advance in this field,
the proposed system has been used to create a remote
course about greenhouse climatic control where the
theoretical contents are presented in several mobile screens,
and practical exercises using a remote lab [14].

This paper is organised as follows. Section 2 briefly
describes the system architecture, while the main
applications of the system (dpplication descriptor and
Application builder) are explained in Section 3. Section 4



overviews a greenhouse climatic control course developed
using the proposed system, as well as the necessary steps to
build the mobile-based course. Some concluding remarks
are drawn in Section 5.

II. SYSTEM ARQUITECTURE

The system is described as a well-known client-server
architecture (Fig. 1). Hence, the system functionality is
divided in two different parts, the server side and the client
side, which are connected through internet. A description
of each one is shown in the following.
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Fig 1. General system architecture
A. Server side

The elements of this system have as objective to allow
mobile devices access the virtual courses, and control
remote laboratory plants. As shown Fig. 1, in order to reach
this purpose, several elements are necessary: web server,
database manager, web site able to accept www request and
connection with databases (e.g., “php”, “asp”, “jsp”, etc.),
and communication interface with the available remote
plants. In this way, when a mobile device requests
information about a certain course, the web server, through
the dynamic web site, takes information about this course
from the database, returning it to the client. When
connecting to a remote laboratory, the request is analyzed
in the web server in order to read sensor information and
write control parameters.

As commented above, the information of the courses is
stored in the database. The creation of each course, its
structure, and contents are performed in an easy way using
the developed tool called Application Descriptor. This tool
allows to create mobile-based courses without having any
knowledge about mobile programming and without writing
any code line. Thus, it is only necessary to define the
course in terms of visual elements to appear in the mobile
application: buttons, windows, text to be displayed, images,
actions, etc., being possible to save the course descriptions
as templates for future courses. This application will be
described in detail in the next section.
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B. Client Side

Once the server side is operative, the mobile devices can
be used in order to request access to the courses, being
possible to use typical mobile devices such as mobile
phones or Palm PCs. Nowadays, if one desires to dispose
of an application in the mobile device, the application must
be usually downloaded and then executed. The typical Java
applications (calculator, games, etc.) need high memory
size, and the download process can take long time and high
economic cost. These problems are avoided in the proposed
system.

The only requirement of the mobile device is to have a
small application installed. This application, called
Application Builder, will allow the connection with the
server side in order to request information about the
available courses. Once the connection is established, the
server sends the list of available courses to the client. Then,
the client selects the desired course and request its
description to the server, which as seen above is composed
of text, containing the information about the application
elements. The information received in the mobile device is
interpreted and the course application is dynamically
generated, being then available for its use. When the user
finishes the course, the application is closed and the course
information disappears. However, the course description
can be stored in the mobile device in order to load it at
anytime without connecting with the server. With this
philosophy, the problems about storage size and time
connection are considerably reduced.

Some courses need to exchange information with the
server side, mainly when it is necessary to connect with a
remote laboratory. In order to perform this information
exchange the mobile device will make www request to the
web server in the server side. The www technology has
been used for the information exchange, because it easiness
and widespread use.

III. APPLICATION DESCRIPTOR AND APPLICATION
BUILDER

A. Application descriptor

The selected philosophy is based on EJS (Easy Java
Simulations) [21], which is a tool to develop graphical Java
applications based on computer without writing almost any
code line. Hence, before creating an application using the
Application descriptor, it will be necessary to know the
required graphic elements and the actions to perform with
the mobile device. The Application descriptor is a Java tool
which has the aspect shown in Fig. 2, where as it can be
seen, the elements of the course are set in a graphical way.
The different elements which can be used are the
following:

1) Screens. The different windows which can be used in
the mobile device. There are three kinds:
e Text boxes. In order to show long text information.



e List. It contains text option items or image based
option items.
e  Forms. The mobile device windows which contain
text fields, images, buttons, etc.
These are the main elements in one application and
contain the other element groups.
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Fig 2 . Screenshot of the Application descriptor tool.

2) lItem lists. The different elements that the Screen

components contain:

o Text field. 1t shows or allows writing short text
information.

e Buttons. It can be added in order to give
functionality to the application.

e mage. It can be loaded from a web site or from
the mobile device.

e Option item. It is an element of the Screen List.

3) Actions. Some components such as button and option
items can launch actions: open a screen, come back to
the previous screen, show an image from internet, play
video from internet, show alerts, exit the application,
and also to perform queries to a certain web server,
launching other actions depending on the server replies.

All these elements have several configurable parameters
to offer a flexible behaviour depending on the application
objective. Mixing these features, it is possible to create
different kind of mobile applications and of course, to
allow having several degrees of freedom to develop
educational courses. So, in order to create an application,
first the different Screens are defined. After that and for
each Screen element, the Item list components are added,
and finally, the desired actions for each button or option
item are described. Once the application is created, it is
stored in the database, being available to a request from a
mobile device.

Fig. 2 shows an example where a small application is
developed. The application contains two Screen elements:
one initial form composed by a button (Next) and a
welcome image, where the action for the button is to open
the next screen element; and a Text Box which shows a
small text and also contains a button (Exit) in order to exit
the application. The resulting application in the mobile
device will be shown in the next subsection.
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B. The Application builder.

The information about the courses or mobile-based
applications is stored in the server side. Hence, a tool is
necessary for the mobile device allowing to perform this
connection. This tool is the Application builder, which
must be installed in the mobile device from Internet (as a
typical mobile-based application), using Bluetooth, USB,
or other mechanism. As has been pointed out, the
Application builder is a tool developed with J2ME [20],
which allows to connect with the server side, to obtain the
list of the available courses or applications, to download
the description of the desired application, and after that, to
create the application dynamically.
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(a) Server connection (b) Application list (c) Application load
Fig. 3. Server connection, list of applications, and loading application

So, in order to connect with a server, the server address
must be added to the Application Builder configuration,
and then the next steps have to be performed (the example
used in previous subsection is explained):

1) Show the list of servers and connect to the desired
server (Fig. 3(a)).

2) The list of the available applications is received in the
mobile device. Then, select the desired one and press
the Download button, as shown Fig. 3(b).

3) Once the application is downloaded, the message “The
description has been saved” is shown, as it can be seen
in Fig. 3(c). In order to create the application
dynamically, press Done.
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(a) Initial form
Fig. 4. Example in the mobile device

4) The application is created as shown in Fig. 4, where
the initial form contains a welcome image. If the Next
button is pressed, the application changes to the Text
box shown in Fig. 4(b). The application can be
finished pressing the Exit button.

(b) Text box example



IV. MOBILE-BASED COURSE ABOUT CLIMATE
CONTROL IN GREENHOUSES

Agriculture is one of the main economic sectors in
Almeria (Southeast Spain), and thus, the University of
Almeria has several degrees related with this field.
Professional associations and engineers of many companies
have also shown a great interest in having a continuous
training in the field of greenhouse automation, as this has
been recently included in the academic degrees in
Universities. So, it is quite important to allow engineers
and technicians both from the academic and industrial
fields to have the opportunity to achieve greenhouse
control practice and to have the possibility to perform
quasi-real tests without temporal and spatial restrictions.
With this idea in mind and in order to show the
functionality of the proposed system, a mobile-based
course about climate control in greenhouses has been
developed. The course consists of several theoretical
lessons and some practical exercises. The theoretical part
will be tackled through several Screens in the mobile
device, and in order to perform the practical part, the
mobile will be connected to a Remote laboratory of a
Greenhouse Scale model [14].

A. Web server and database

As shown in the second section, the server side is
composed of several applications which must be installed
in order the system to be available. The Apache Server has
been selected as web server [22], PHP as dynamic
programming language [23], and Mysql as database server
[24]. All these tools can be installed and configured in an
easy way using the freeware package EasyPhp [25].

Once these tools are available, the dynamic web pages
are programmed in order to access the database. So, PHP
pages will receive the mobile device request and will
perform the necessary transactions with the database to
return the information required. The web pages developed
support the next functionalities: listing the course or
application descriptions available to be downloaded, send
data to the database, read data from the database, check the
login information, read images, and read the video images.
This configuration for the server side can be changed easily
with any other kind of technology, using always http
requests as interface.

B. Remote Laboratory of a Greenhouse scale model

A Greenhouse scale model is installed at the Automatic
Control, Robotics and Artificial Vision Laboratory of the
University of Almeria (see Fig. 5). It was developed under
the framework of the DAMOCIA project (ESPRIT-Special
Action P7510 PACE) [26], and it has several sensors
installed to measure the main variables to be controlled:
inside air temperature and humidity and inside PAR
radiation. An external meteorological station has been also
placed to allow measuring outside temperature, global and
PAR radiation, humidity, wind speed and wind direction.
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The solar radiation variations are simulated by using a
focus of 500 W placed onto the greenhouse scale model.
Wind speed is also simulated using a DC ventilator
controlled by the serial port. There exists also the
possibility of reading data from files obtained from the
experiences in real greenhouses. From the control point of
view, the scale model is provided with a natural ventilation
system (with two DC motors for zenital and lateral vents
aperture), a forced ventilation system (with a DC
ventilator), a simulated irrigation and fertilization system
(with leds), a simulated distributed pipes heating system
(with leds), a heating system using heaters and a shade
screen (with one DC motor). The actuators are activated
using a set of relays by the serial port. Two RS232 control
modules have also been used for acquiring the data.

(a) Greenhouse scale model (b) Metereological stz!tion
Fig. 5. Greenhouse scale model and meteorological station

An important aspect in a remote laboratory is to allow
the students feeling that they are controlling a real system.
One way to do this is to use visual feedback. For this
reason, a video server (AXIS 2400) and two CCD cameras
have been used, allowing to view the scale model remotely.
In [14] an application was developed using LabVIEW in
order to perform the climatic control of the Greenhouse
Scale Model [27]. From this application the sensors values
and the control parameters are accessible trough the
database, so that this way will be used in the mobile-based
course in order to access to the Greenhouse Scale model.

C. Mobile-Based Climate Control Course

As commented before, the course consists of two parts, a
theoretical part and a practical part. The theoretical part
will be composed of five lessons with the following
information:

1) Introduction. The importance of the agricultural field
in the Southeast of Spain (specially the greenhouse) is
described, as well as the necessity of academic degrees
in the University and formation courses.

2) Climatic control problem. The different variables
which influence in the plant growth under greenhouse
are treated. Then, the different control problems such
as temperature control problem, humidity control
problem, radiation control problem, and irrigation
control problem, are described.

3) Temperature control problem. Instead of creating a
course with all control problems, a course based only
in the temperature control problem has been developed
for simplicity reasons.



4) Modelling  greenhouse  temperature. A  brief

introduction about modelling concepts is performed.
5) Control algorithms. The different temperature control
algorithms are studied.
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Fig. 6. Greenhouse Climatic Control Course

On the other hand, the practical part of the course
consists in controlling the temperature of the greenhouse
scale model using the theoretical concepts seen in the first
part. Once the information about the course is defined, the
next step consists of developing the mobile-based course
using the Application descriptor. So, it is necessary to
select the graphical elements for the application (Fig. 6).

First, five Text boxes are created in order to store the
information about the theoretical part of the course. In each
Text box a button with the action come back to the
previous screen is added. Fig. 7(a) shows an example for
the first lesson. Once all lessons have been created, the
forms to connect with the greenhouse scale model are
developed. In order to read values from the sensors one
form with so much text fields as sensors is created. This
form (Fig. 7(b)) has two buttons, one of them to update the
sensor values form the server (Fig. 7(b) shows the inner
temperature, XTINV _sim, and the wind speed, V'V _ext), and
the other to come back to the previous window. The form
to send the control parameters to the server is performed in
the same way. Now, the form contains text fields with the
set-points and controller parameters, and two buttons, one
for sending the values and other to come back to the
previous windows. This form is shown in Fig. 7(c) where
the temperature set-points for the day (Setp_tday) and night
(Setp night) can be observed.
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Fig. 7. Lesson form, read and write forms

(c) Write form

(a) Lesson form
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In order to give access to the reading and writing forms,
one Item list is created with the remote control options.
This window is shown in Fig. 8(a), where three options can
be seen, the first two corresponding with the sending and
writing forms, and the last one, Play video, is created in
order to open a remote image of the greenhouse scale
model (Fig. 8(b)). Also, a button to come back to the
previous screen is added.
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Fig. 8. Remote control forms, and main menu form

The next step consists of creating the main menu form,
which allows accessing to the different lessons. This form
is shown in Fig. 8(c) and its options are the names of the
lessons:  Introduction,  Climatic  control  problem,
Temperature control problem, modelling greenhouse
temperature, Control algorithms, and remote control. This
last option gives access to the Control menu form (Fig. 8
(a)). Now, a form for user access control is developed (Fig.
9(a)). This form contains two text fields, the Name field
(login) and the password field. Also, it contains two
buttons, one of them for sending the information to the
server in order to check the data, and other to come back to
the previous screen. Once the mobile device receives the
server response, if the access data are correct the Main
menu form will appear, and in other case a Login Error
message will be shown (see Fig. 9(b)).
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(a) Access form

(b) Login error form
Fig. 9. Access forms and welcome form.

Finally the welcome screen is created. This form
contains an image of presentation, and two buttons as Fig.
9(c) shows. One button is to exit of the course, and the
other one to open the Access form.

(c) Welcome form

V.CONCLUSIONS AND FUTURE WORKS
A. Conclusions

A system allowing the development of mobile-based
applications in an easy way has been developed and
explained in this paper. Applications for mobile devices



can be developed without having knowledge about mobile
device programming, and without writing any code line.
The applications are defined in graphical way using the
Application descriptor, and after that the application is
created transparently in the mobile device through the
Application builder. Using this system it is possible to
develop a remote course for educational purposes
providing the students access from anywhere and without
time constraints. As an illustrative example, a greenhouse
climatic control course has been presented.

Some tests have been done in order to test the courses,
where mobile simulators and real mobile phones have been
used. During this year a pilot-experience has been
performed with the students of the Control and Robotics in
Agriculture subject in the University Campus of Almeria
obtaining satisfactory response from them. However, in
order to develop a course with the proposed system, some
considerations must be taken into account: the course
contents must be condensed since the mobile phone
memory is limited, and the equation must be written as text
or images. Instead of these characteristics, the system has
also several advantages: the programming is performed in a
graphical way, the course is available from any place
(beach, mountain, etc...), and the size and transmission
time of the course are smaller than the typical applications
with a reduction of 90 % as shown in Table 1.

In the future, other courses related with multivariable
control and manipulation robotics will be developed, where
a four-tanks scale model and a robotics cell (both of them
available in the the Automatic Control Laboratory of the
University of Almeria) will be used.

TABLE I
Used tool Size application (kB) Transmission time (s)
Typical application 45,7 16,3
Proposed system 5.8 2,1

Comparison for the development of a greenhouse climatic control
course with a transfer speed of 2,8 Kb/s [19]

B. Future works

As future works the following items are proposed:

1) The Application builder tool can be improved in order
to decrease the time spent during the construction of
the applications.

2) Improve the transmission of the images, and to study
the possibility of introducing real sounds.

REFERENCES

[1] Dormido, S. Control Learning: Present and Future. Annual Reviews
in Control, Willey, 28(1), 2004, pp. 115-136.

[2] J. Sénchez, “A new methodological focus for distance learning of
experimental subjects: analysis, design, and development of a virtual
and remote lab for Automatic Control Study through Internet (in
Spanish)”. PhD Thesis, 2001, UNED. Spain.

[3] T. D. Urdan and C. C. Weggen. Corporate e-learning: exploring a
new frontier. 2000. Available: http://www.*e-
learning*.nl/publicaties/marktonderzoek/New_Frontier.pdf

3425

[4]
(3]

(el

(71

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]
[26]

[27]

S. Dormido, The role of interactivity in control learning. 6™ IFAC
Symp. on Advances in Control Education, 2003, pp. 11-22.

J.L. Guzman, M. Berenguel, and S. Dormido. Interactive teaching of
constrained generalized predictive control. IEEE Control Systems
Magazine, 25(2), 2005, pp. 52-66.

S. Dormido, F. Gordillo, S. Dormido-Canto, and J. Aracil. An
interactive tool for introductory nonlinear control systems education.
15th IFAC World Congress b’02, 2002, Barcelona, Spain.

J. L. Guzman, O. Lopez, M. Berenguel, F. Rodriguez, S.Dormido,
and 1. Piguet. MRIT: Mobile Robotics Interactive Tool. [FAC
Workshop on Internet Based on Control Education, Grenoble,
France, 2004

J. Sanchez, F. Morilla, S. Dormido, and P. Ruipérez. Virtual and
Remote Control Labs Using Java. [EEE Control Systems Magazine.
22(2), 2002, pp. 8-20.

S. Dormido and F. Esquembre. The quadruple-tank process: An
interactive tool for control education, Proc. European Control
Conference, Cambridge, 2003, 6 pp.

C. Martin, A. Urquia, J. Sanchez, S. Dormido, F. Esquembre, J.L.
Guzméan, and M. Berenguel. Interactive Simulation of Object-
Oriented Hybrid Models, by Combined Use of Ejs, Matlab/Simulink
and Modelica/Dymola. /8th European Simulation Multiconference.
Magdeburg, Germany, 2003, pp. 210-215

J.L. Guzman, F. Rodriguez, M. Berenguel, and S. Dormido. Virtual
Lab for Teaching Greenhouse climate Control. /6" IFAC World
Congress. July 2005. Prague. Czech Republic.

M. Casini, D. Prattichizzo, and A. Vicino. The Automatic Control
Telelab: a Remote Control Engineering Laboratory. 40" IEEE
Conference and Decision on Control, Florida, 2001, pp. 3242-4247.
T.H. Soon, L.K. Hong, and K.K. Kuen. Vr. Telerobot system. 5™ Int.
Conf. On Manufacturing Technology, 1999.

J.L. Guzman, M. Berenguel, F. Rodriguez, and S. Dormido. Remote
Control Laboratory using a Greenhouse Scale Model. Computer
applications in engineering education, Wiley, 13(2), 2005, pp. 111-
124.

F. Rodriguez, M. Berenguel, J.L. Guzman, and S. Dormido. A virtual
course on automation of agricultural systems, The International
Journal  of  Engineering  Education:  Special  issue on
agricultural/biosystem/biological engineering education, 2005.

N. Pires, J. Remote Monitoring and Inspection of Robotic
Manufacturing Cells. IEEE/ASME International Conference on
Advanced Intelligent Mechatronics, Como, Italy, 2001, pp. 8-12

P. d’Angelo. Using a WAP Phone as Robot Interface. Proceedings of
the 2002 IEEE International Conference on Robotics & Automation,
Washington, DC, 2002.

Nikitas M. Sgouros and Stelios Gerogiannakis. Integrating WAP-
based Wireless Devices in Robot Teleoperation Environments.
Proceedings of the 2002 IEEE International Conference on Robotics
& Automation. Washington, DC, 2002.

M. Nambu, K. Nakajima, and T. Tamura. WWW Based ECG
Transfer for Home Care using JAVA Script. Second Joint
EMBS/BMES Conference. Houston. TX. USA, 2002, pp. 23-26.
Available for free at http://www.java.sun.com. Environment for
development Sun ONE Studio 4. Available:
http://www.sun.com/software/sundev/previous/studio_me/index.xml
F. Esquembre. Easy Java  Simulations  3.1.,  2002.
http://fem.um.es/Ejs/.

Available for free at http://www.apache.org

Available for free at http://www.php.net

Available for free at http://www.mysql.com.

Available for free at http://www.easyphp.org.

F. Rodriguez, A. Corral, M. Berenguel and F. Bienvenido.
Application scale model for teaching automatic control of the
greenhouse climate and irrigation tasks. 2" European Conference for
Information Technology in Agriculture EFITA99, Bonn, Germany,
1999., pp. 795-805.
LabVIEW  User
http://www.ni.com

manual. National Instruments. Available:



	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts 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
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000500044004600200064006f00630075006d0065006e007400730020007300750069007400610062006c006500200066006f007200200049004500450045002000580070006c006f00720065002e0020004300720065006100740065006400200031003500200044006500630065006d00620065007200200032003000300033002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




