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Abstract— The use of mobile and handheld devices is a desirable 
option for implementation of user interaction with remote 
services from a distance. Another prominent option to operate a 
remote application is the use of gestures performed in the air. 
This paper describes the design and realization of a system to 
enable mobile devices and gesture recognition tools to have 
control on a remote movie-player application. A small 
qualitative user study verified the use of mobile phones, 
switching between three input modalities, and the opportunity of 
another three methods of performing gestures in the air. 

I. INTRODUCTION 
The design and implementation of interaction in pervasive 

computing environments cannot rely on traditional input 
devices like mouse and keyboard. For remote interaction from 
a distance, Lorenz et al. [1] revealed a dramatic increase of the 
error rate using wireless mouse and keyboard compared to a 
handheld device. Whether a control device is suitable for an 
intended interaction depends on the capabilities, personal 
preferences, situation and task of the user. If the physical 
shape of the equipment causes complaints or errors in 
operation, then the interaction could be improved either by 
revised design of the input hardware or by switching to 
another input device more aligned to the task and the personal 
attributes of the user. 

The information flow for controlling remote services is 
directed from the user towards the system. In the scope of this 
research, the user requires the opportunity to provide input to 
control the behavior of the system. In recent research, two 
approaches have approved high potential for interacting with 
services in the environment of the user: The use of a mobile or 
handheld device, or performing gestures in the air, with the 
head, finger or other part of the body, or simply by moving 
around. 

The opportunity to use mobile devices is a desirable option 
to enhance interaction with remote services, in particular if the 
user is experienced in its operation.  

The system realized in this work addresses the use of 
mobile and gesture based input methods to wirelessly control 
multimedia applications in the current environment of the 
user. It demonstrates the use of different input devices 
crossing modalities.  

II. RELATED WORK 
Already in 1999, Eustice et al. [2] concluded that any 

wearable device with a minimum functionality could act as 
remote control for all appliances. Using for instance the 
Personal Universal Controller [3] a user can speak the name of 
a command through which this is executed by the system. 
Myers [4] illustrated how users are able to select from 
different interaction styles and devices. Rukzio [5] identified 
four main remote interaction styles to interact with objects in 
the real world: Touching, Pointing, Scanning, and User-
mediated Object Selection. 

A. Mobile and Handheld Interaction Devices 
Many studies in smart environments have affirmed that 

users can easily interact with their context using handheld 
devices. Nichols and Myers [6], [7] presented positive results 
after performing an exhaustive study of the efficiency of users 
using handheld devices to remotely control a stereo and a 
telephone/digital answering machine. Some authors introduce 
the mobile phone as the user's favorite device for remote 
controlling (like [4],[8]). Others have already presented 
software solutions for Personal Digital Assistants (PDAs) that 
simulate a remote control, certifying that from the user's point 
of view the handheld interfaces are easier and clearer to use 
than remote controls or complex buttons panels [9]. 
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Lumsden and Brewster [11] criticized that “the interfaces 
and associated interaction techniques of most mobile and 
wearable computers are based on those of desktop GUIs”. 
They request a paradigm shift in interaction techniques 
beyond mouse and keyboard as mechanisms of interaction. 
Ballagas et al. [10] structured an analysis of mobile input 
techniques with five dimensions: graphical subtask (position, 
orient and select), dimensionality, relative vs. absolute 
movement, interaction style (direct vs. indirect) and feedback 
(continuous vs. discrete). The review of the relationships 
between input techniques gives insight to the key design 
factors of each technique. The design space helps designers of 
ubiquitous computing applications to select the most 
appropriate input mechanism to use in a given application. 

B. Gesture-Based Interaction 
Head-tracker solutions (like [12]) are designed to work 

with gestures for replacing traditional pointing devices. Using 
a Web-cam, it allows users to point and click by simply 
aiming their face. A combination of pointer position and 
keystroke input device is described in [13], using miniature 
video cameras that track finger position where the user can 
type or point in the air. 

Sweep [14] lets users move a camera-phone along the 
desired direction of the cursor motion. By comparing 
consecutive frames of the camera, it offers indirect control of 
the cursor position. Direct Pointer [15] allows direct 
manipulation of the cursor with continuous visual feedback, 
closely resembling the laser pointer. It enables to use cameras 
equipped on handheld devices, such as mobile phones and 
PDAs. The primary advantage of this technique is that it only 
requires equipment that is readily available: an electronic 
display, a handheld digital camera, and a connection between 
the two. Comparable systems use a pre-calibrated, fixed 
camera to visually track the bright dot on the display (like 
[16],[17]). All these systems have the advantages of natural 
interaction and immediate feedback. Depending on the depth 
of objects in the camera images, short-distance motions may 
generate different distances for the cursor to move, making 
control difficult. Additional effort is required for the 
implementation of key strokes and text input. 

III. SYSTEM DESIGN 

A.  Infrastructure 
Figure 1 illustrates the technical components and their 

places in the overall image. The components of the 
architecture are distributed on two different hardware devices: 

The controlled device is a computing device available in 
the current environment of the user. It is the host of the 
service, which is remotely controlled by the user. The 
controlled device usually is a Windows-PC, Mac, or Linux 
machine connected with a display for graphical output. 

The other device denotes the input device employed by 
the user to control the remote service. It hosts an interactive 
application receiving the input from the user. The intended 
input device is a mobile phone or personal digital assistant 
(PDA), which is compared with the use of a gesture 
recognition tool. 

The input device and the controlled device are connected 
with each other using a TCP/IP socket connection, preferably 
using wireless LAN (WLAN). 

 
Figure 1 The technical infrastructure 

 
The architecture is based on a client/server pattern. A 

component residing on the input device realizes the user 
interface to express input to the service, including the 
modality used with the input device. The physical device 
hosting the user interface components acts as the client device 
for the remote service.  

The server component is the counterpart for the 
communication with the input device residing on the 
controlled device. This component receives the stream of 
input sent by the client, and distributes the information to the 
local interactive services. Examples for the server realization 
are networked applications, application-server, and web-
server. 

B. Software Architecture 
The software architecture instantiates the framework 

introduced by Lorenz [18]. Figure 2 illustrates the architecture 
integrating the software modules. It supports three modes for 
the realization of the user interface on the mobile device, and 
three modes for using gestures observed by an infrared 
tracking camera. 

1) Movie Control UI I Implementation: The user controls 
on the mobile device are separated from the controlled 
service. The user interface sends control commands to the 
service. It communicates using XML-RPC with a server 
listening on a specific port.  

2) GPAC Client Player: In order to display a graphical 
user interface for the control of the remote service, the GPAC 
player is used on the mobile device. It detects, using UPnP, 
the presence of controllable services. These services are 
advertised by the GPAC Server Player. A widget is then 
downloaded and displayed on the mobile phone. 

3) Widget: The widget is the visual part of the service. It 
is deported to the mobile phone using UPnP and HTTP. The 
widget is implemented using the Scalable Vector Graphics 
(SVG) rich media language and with JavaScript and the 
XMLHttpRequest API for communication with the 
XMLRPC_Adapter_Server. 

4) XMLRPC-Adapter_Client: The XML-RPC adapter for 
delivery of input events. The adapter is responsible for 
connection establishment, data encoding, and implementation 
of the network protocol on behalf of the controls UI module. 
The event delivery is translated into a single method 
invocation of the adapter’s responsible method. 
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5) XMLRPC-Adapter_Server: The XML-RPC adapter for 
receiving and decoding the transmitted data. The adapter is 
responsible for connection management, data decoding and 
mapping of input events to shortcuts posted to the local event 
queue. The adapter acts like a web-server waiting at a specific 
network port for incoming events. The server component 
integrates the incoming events as mouse- and keyboard 
events into the event queue of the local operating system. It 
can therefore work together with any application on the 
server; if the GPAC player gained focus on the server, this 
application receives the shortcuts from the event queue. 

6) GPAC Server and Player: The server part of this 
module is in charge of advertising the service and providing 
the widget to control the service. The player part of this 
module displays multimedia content and is interfaced with 
the system event queue. It can be controlled by XMLRPC 
messages translated by the XMLRPC_Adapter_Server. 

 

Figure 2  The software architecture 

C. Control Flow 
The user instantiates the process of event delivery by 

interacting with the system. The user interface on the input 
device recognizes the interaction, and triggers to create an 
input event. For triggering event consumption, the user 
interface on the input device remotely invokes a 
corresponding method of an instance of the XML-RPC 
adapter of the client. The adapter internally creates an input 
event, which is transformed into a corresponding 
representation for network transmission. The network adapters 
transmit the data on a network, potentially using handshake 
implementation for improving quality of service. 

When using the widget approach, the user arrives with the 
mobile phone in the vicinity of the server. Since the GPAC 
Server advertises the controllable service, the mobile phone, 
running the GPAC Client Player, automatically receives the 
widget. The user selects the widget and the GPAC Client 
Player presents the control buttons to the user. When the user 
activates one of the buttons, messages are created and 
transmitted to the server. 

For both cases, on the controlled device, the message is 
unpacked from the network representation, and handed out to 

consumers. The process ends, when the GPAC Server Player 
module received a copy of the input event. 

IV. REALISATION 
The software has been realized using Java Mobile Edition 

(mobile device), C# (gestures in the air), Java Standard 
Edition (server), and C (GPAC tools). 

This work implements the use of a remote graphical user 
interface on the mobile phone, the use of gestures performed 
on the touch sensitive display of the phone, and the transfer of 
a copy of the user interface from the service to the mobile 
device (widget-approach). The user can select from the three 
options to control the media player application: 

1) Hardware Buttons: Use the hardware buttons of the 
mobile phone (see Figure 3, left). 

2) Software Buttons (Widget): Activate software buttons. 
The software buttons mirror the controls of the application. 
The controls are downloaded from the remote application as a 
widget. For the user tests, the widgets were not downloaded 
on the fly but represented by software buttons on the mobile 
device (see Figure 3, central image). 

3) Touchscreen/Gestures: Touching on the display, and 
perform gestures dragged on the screen of the mobile phone 
(see Figure 3, right). 

   
Figure 3 The three interaction methods on the mobile phone: Hardware 
buttons, software buttons, and gestures on the touch-sensitive display 
 

The user additionally has the opportunity of aiming 
gestures in the air. The movement of a pen in the air was 
tracked by an infrared camera. The changes of the position 
were bound to the movement of the mouse pointer on the 
screen to have visual feedback. Three techniques were 
implemented: 

1) Perform-Return: Performing an effectuating gesture 
starting at the central area of the screen combined with a 
return movement to this central area (see Figure 4, left) 

2) Single-Move: Performing an effectuating gesture from 
any place on the screen with the opportunity of slowly 
moving to any point on the screen (Figure 4, central image). 

3) Static-Areas: Moving the pen to a direction lets the 
mouse cursor move to the same direction on the screen. If the 
pen is hold still for a short time, an event associated to the 
area the cursor is currently pointing to, is executed (see 
Figure 4, right). 
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Figure 4 The three interaction methods using gestures in the air: Perform-Returen,Single-Move, and Static-Areas 

 
For all three techniques it is taken into consideration how 

far the actions are performed. For example a smaller gesture to 
the right initiates a small forward event of the video while a 
larger gesture to the right initiates a larger forward event of the 
video. For the up movement, this difference indicates if a 
volume up or a play/pause event is triggered. 

The implementation of the user interface maps the user 
input to control commands for the server, which are 
transmitted using XML-RPC. The server maps remote 
procedure calls to the creation of local shortcuts. The 
application that gained focus on the server receives the 
shortcuts from the local event queue as if typed by the user on 
the local keyboard. 

When the widget approach is used to interact with the 
service, the widget is represented using the SVG language 
with additional JavaScript code which uses the 
XMLHttpRequest and MPEG-U API. The MPEG-U standard 
is currently being developed within the Moving Pictures 
Expert Group. This new standard enables to bridge 
networking technologies, such as UPnP, and presentation 
technologies, such as HTML or SVG, to enable widget 
mobility and widget communications. 

According to the action item, the server implementation 
integrates the key strokes into the local event queue. It uses 
procedures that can be called remotely using any appropriate 
library of XML-RPC. The last column of the table defines the 
shortcut that is posted to the GPAC player by remotely 
invoking the method at the server. 

V. QUALITATIVE USER STUDY 
A qualitative evaluation was started to compare the three 

interaction techniques for interaction on the mobile device and 
the three interaction techniques of performing gestures in the 
air. The aim of the study was to find major anomalies in 
interaction design and implementation. A larger study will be 
conducted to evaluate the usefulness of a sub-set of the six 
interaction methods tested here. 

A. Task 
The users of the system had to remotely control a video on 

a large display from a distance of about 2 meters. The order of 
the interaction techniques to be used was randomized for each 
user. The users had the opportunity to try and learn each 
interaction technique in a 5 minutes training phase. The users 
were asked to perform a task of five steps of starting the video, 
increasing the volume to a certain level, scrolling forward to a 
given position, mute, and scrolling forward to another 

position. Each sequence was executed two times with each of 
the six interaction techniques. 

B. Participants 
A small group of four persons worked with the six 

interaction methods to operate the movie-player application. 
Three persons were male, one female. The persons were 
between 25 and 35 years old. All had experience in using 
mobile devices; one had previous experience in using gestures 
in the air to operate a computer system. All are right-handed. 

C. Task Completion Time 
The time needed to complete the task was measured for 

each of the six interaction methods. The average of the task 
completion time of both task executions was calculated. 
Figure 5 illustrates the average time needed by four test 
persons. The overall fastest time, and also the slowest 
performance, were both set using the software buttons on the 
mobile device. The best average was reached by the users 
using the hardware buttons of the mobile device. Noticeably, 
the fastest way of performing gesture in the air using static 
areas was faster than the averages of both the other techniques 
using the mobile device. 

 
Figure 5 Time needed to perform a tasks of 5 single steps 

D. Results 
After the user finished the task, the user was asked to fill in 

the 19 items of the Post-Study System Usability Questionnaire 
(PSSUQ [19]). Figure 6 illustrates the average ratings for all 
19 items (OVERALL, left bar), and the average regarding 
system usefulness (SYSUSE, right bar). Lower numbers 
indicate a higher satisfaction of the user. The hardware buttons 
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of the mobile phone reached a remarkable high level of 
satisfaction, for OVERALL and in particular for SYSUSE. 
The software buttons were on a similar high level of 
satisfaction, though the SYSUSE-average was higher 
(indicating lower satisfaction). Though the technique of 
having static areas for the gesture was fast, the user’s 
satisfaction dropped down in comparison to the hardware- or 
software buttons of the mobile device. 

 
Figure 6 Average ratings to the questionnaire 

For time and satisfaction, the technique of performing 
gestures on the touch screen of the mobile device was on 
similar level with performing gestures in the air. 

E. Observations and Comments 
The observations revealed that the hardware buttons were 

in favor because all persons were familiar with this approach. 
The users did not change foci between the control device and 
the application to control: The users operated the hardware 
buttons blind without looking at the mobile device. Therefore, 
the task was done faster than with all other techniques. The 
users did not have problems to distinguish between pressing a 
button and holding a button to trigger different commands.   

The software buttons had the disadvantage that users had 
to change the focus between the large display and the display 
of the mobile device to activate the command: The users 
looked at the application on the display and, if asked to 
activate a specific command, the users moved the focus to the 
mobile phone to precisely activate the right software button. 
Some users increased the speed for a series of the same 
commands by first moving the hand to the right position on 
the screen of the mobile phone, fixing the position of the hand, 
and then looking at the large display and activating the same 
software button several times, e.g. to adjust the volume 
stepwise. 

Performing the gestures on the display of the mobile 
device needed more training than the other approaches using 
the mobile phone. People who tried the hardware buttons 
before the gestures on the screen were faster in learning 
because of the similar directions. People who started with 
gestures in the air also quickly adopted to use the gestures on 
the mobile device, but had serious problems in activating the 
play-action. They got confused of the different 

implementation of the gesture in the air (large move to the top) 
and on the screen of the mobile phone (tab on the screen). 

The use of different distances in horizontal movements on 
the screen of the mobile phone was problematic because of the 
limited space in portrait mode. Six commands for different 
speed of scrolling the video were placed on only 45mm of 
horizontal space of the display. In addition, the tab on the 
screen to activate the play-action was often not recognized 
well by the recognition engine on the mobile phone. Users had 
problems in finding the right time-span of pressing on the 
screen without moving the hand. 

For all gestures, no matter if performed on the screen of 
the mobile phone or in the air, users invested time in training 
the operation. All users went through the video performing 
each command several times. The users did not invest time for 
training the hardware buttons and software buttons of the 
mobile phone. In particular, users who tried another method 
beforehand used the hardware buttons straightaway. 

Performing the gestures in the air, all users tended to 
unintentionally perform returning gestures to the starting point 
of the movement; nevertheless, the Perform-Return gesture 
was slow and had low satisfaction. The resting area for 
Perform-Return and Static-Areas should be perceivable by the 
users. For Static-Areas, the areas, their exact borders, and 
assigned commands should be visible to the user. Opposed to 
this, users accepted that this would disturb the quality of the 
application, which is very much dependent on the visual 
appearance. 

For all gestures performed in the air, users asked for an 
inactive mode, in which the tracking of the pen is disabled in 
order to rest the hand. In particular, the approach of Static-
Areas would benefit if the user can activate a command and 
then rest the hand anywhere else. Some users proposed to 
apply the method of a laser pointer to have a small button on 
the pen to active the light explicitly. The technical setting used 
in this work did not support this approach, because the pen is 
always inactive only reflecting the light from the camera. The 
user would need to turn the camera on or of which is only 
possible at the computer the camera is connected with. 

The users required more feedback for all gestures 
performed in the air. For the Perform-Return gesture and the 
Static-Areas gesture they required visibility of the central area. 
They also wanted to know the last command recognized from 
the gesture engine. This would support error prevention, 
recovering from errors, and learning to perform the intended 
gesture. The users also would like to know the predicted 
which command before it is consumed by the system. One 
user asked for a kind of eraser, to delete a misinterpretation by 
the recognition engine before the wrong action is activated. In 
particular for Perform-Return, it would be possible to illustrate 
the recognized command after the Perform-move, and to erase 
it by simply postponing the Return-move for a second.  

One user got extremely frustrated of the gestures in the air 
because the engine did not understand the intention of the 
user, who in turn tried harder and less precise. 
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VI. CONCLUSIONS AND FUTURE WORK 
This work compared six interaction methods to control a 

multimedia application from a distance: 

1) Hardware Buttons of the mobile phone: Because 
people were familiar with the use of the buttons, they quickly 
adopted its usage to the task. The use of the hardware buttons 
is narrowed to simple controls, low number of commands, 
which have a comprehensible mapping to the four directions. 

2) Software buttons / Widgets: The users quickly 
anticipated the behavior of the application, enabling intuitive 
use of this approach. In general, the software buttons can 
mirror all interaction components of the application to 
control, leading to the same functionality of the user 
interface. The speed of using it is limited because of the 
changes in foci of the user if operating a remote application.  

3) Gestures on the touch screen: Because the use of 
rather simple gestures, it was intuitively used; but limited in 
the provided functionality. If it is possible to map the controls 
to hardware or software buttons, then the use of the other 
approaches is faster and seems to be more convincing. 

4) Perform-Return in the air: Users agreed that they 
return to the starting point of the move for resting the hand. 
The method can be used for any closed gesture, i.e. if the 
gesture logically ends close to the starting point. If divided 
into two phases, discarding a movement before activating a 
command is possible. 

5) Single-Move in the air: Generally, this approach 
allows recognizing any gesture performed in the air. For the 
small set of simple commands used in this application, it was 
the slowest of all approaches and assigned with lowest level 
of satisfaction. The threshold speed to move the hand 
unobserved by the recognition engine needs precise 
adjustments. 

6) Static-Areas: This approach was the fastest of all 
gestures performed in the air. Because it only depends on the 
size of the movement and not of the speed and acceleration, it 
can be applied quickly. The set of possible commands is 
narrowed by the available space on the display. It requires 
visual feedback of the current position, in this case 
implemented by the mouse pointer controlled by the pen 
movements. 

The future work will fine-tune the interaction methods and 
perform a qualitative user study to select two or three 
interaction methods from the current six methods. A larger 
user study will compare the selected interaction methods with 
the current available approach to use a wireless mouse and 
keyboard in a home environment. 

ACKNOWLEDGMENTS 
We thank all partners of the InterMedia project for 

intensively discussing the demonstrator “Controlling Remote 
Displays” that has been a primary source of feedback. We 
thank all participants in the user studies for their attendance 
and valuable feedback. 

REFERENCES 
[1] Lorenz, A., Fernandez de Castro, C., and Rukzio, E. (2009). Using 

handheld devices for mobile interaction with displays in home 
environments. In Proceedings of MobileHCI 2009, pages 133-142. 

[2] Eustice, K., Lehman, T., Morales, A., Munson, M., Edlund, S., and 
Guillen, M. (1999). A universal information appliance. IBM Systems 
Journal, 38(4):575-601. 

[3] Nichols, J., Myers, B. A., Higgins, M., Hughes, J., Harris, T. K., 
Rosenfeld, R., and Pignol, M. (2002). Generating remote control 
interfaces for complex appliances. In 15th annual ACM symposium on 
User interface software and technology, Paris, France. ACM Press. 

[4] Myers, B. A. (2002). Mobile devices for control. In Mobile HCI '02: 
Proceedings of the 4th International Symposium on Mobile Human-
Computer Interaction, pages 1-8, London, UK. Springer-Verlag. 

[5] Rukzio, E. (2006). Physical Mobile Interactions: Mobile Devices as 
Pervasive Mediators for Interactions with the Real World. PhD thesis,  
University of Munich. 

[6] Nichols, J. (2001). Using handhelds as controls for everyday 
appliances: A paper prototype study. In ACM CHI'2001 Extended 
Abstracts, pages 443-444. 

[7] Nichols, J. and Myers, B. A. (2003). Studying the use of handhelds to 
control smart appliances. In ICDCSW '03: Proceedings of the 23rd 
International Conference on Distributed Computing Systems, page 274, 
Washington, DC, USA. IEEE Computer Society. 

[8] Koskela, T. and Vänänen-Vainio-Mattila, K. (2004). Evolution towards 
smart home environments: empirical evaluation of three user interfaces. 
Personal Ubiquitous Computing, 8(3-4):234-240. 

[9] Roduner, C., Langheinrich, M., Floerkemeier, C., and Schwarzentrub, 
B. (2007). Operating appliances with mobile phones - strengths and 
limits of a universal interaction device. In 5th International Conference 
on Pervasive Computing, pages 198-215, Toronto, Canada. LNCS, 
Springer, Berlin-Heidelberg. 

[10] Ballagas, R., Rohs, M., Sheridan, J., and Borchers, J. (2008). The 
design space of ubiquitous mobile input. In Lumsden, J., editor, 
Handbook of Research on User Interface Design and Evaluation for 
Mobile Technologies. IGI Global, Hershey, PA, USA. 

[11] Lumsden, J. and Brewster, S. (2003). A paradigm shift: alternative 
interaction techniques for use with mobile & wearable devices. In 
CASCON '03: Proceedings of the 2003 conference of the Centre for 
Advanced Studies on Collaborative research, pages 197-210. IBM 
Press. 

[12] Kjeldsen, R. (2006). Improvements in vision-based pointer control. In 
Assets '06: Proceedings of the 8th international ACM SIGACCESS 
conference on Computers and accessibility, pages 189-196, New York, 
NY, USA. ACM. 

[13] Ahmad, F. and Musilek, P. (2006). A keystroke and pointer control 
input interface for wearable computers. In Fourth Annual IEEE 
International Conference on Pervasive Computing and 
Communications (PerCom 2006), pages 2-11. 

[14] Ballagas, R., Rohs, M., and Sheridan, J. (2005). Sweep and point & 
shoot: Phonecam-based interactions for large public displays. In 
Proceedings of CHI05. 

[15] Jiang, H., Ofek, E., Moraveji, N., and Shi, Y. (2006). Direct pointer: 
direct manipulation for large-display interaction using handheld 
cameras. In Proceedings CHI'06, pages 1107-1110. ACM Press. 

[16] Olsen, D. R. and Nielsen, T. (2001). Laser pointer interaction. In 
Proceedings CHI'01. 

[17] Oh, J.-Y. and Stuerzlinger, W. (2002). Laser pointers as collaborative 
pointing devices. In Proceedings of Graphics Interface'02. 

[18] Lorenz, A. (2009). Separation of user interfaces from services of 
ambient computing environments: A conceptual framework. In 
Proceedings of the 4th workshop on Mobile Interaction with the Real 
World, pages 113-125. 

[19] Lewis, J. R. (1995): IBM Computer Usability Satisfaction 
Questionnaires: Psychometric Evaluation and Instructions for Use. In: 
International Journal of Human-Computer Interaction, 7(1):57-7 

801

Authorized licensed use limited to: Telecom ParisTech. Downloaded on August 09,2010 at 09:38:14 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


