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Abstract—Radar systems suitable for stand-off mapping of
building structures and through-wall surveillance allow covert
reconnaissance of buildings and surveillance of people inside in
support of e.g. police raids or search and rescue operations. In
this paper the operational concept will be outlined for a
multifunction radar system capable of stand-off building imaging
and mapping, through-wall tracking of moving people, and blue-
force tracking. These capabilities are illustrated with the aid of
representative measurements.

Through-Wall Radar, FMCW Radar, Through-Wall Radar
Tracking, Building Mapping

L INTRODUCTION

Radar systems suitable for stand-off mapping of building
structures and through-wall surveillance allow intelligence,
reconnaissance, and clearance tasks to be performed by driving
by or around a building with a small truck. This will greatly
improve the security, response time, and covertness of the
aforementioned tasks.

In this paper the operational concept for a multifunction
radar system capable of imaging and mapping the inside of a
building, through-wall tracking of people, and blue-force
tracking inside buildings will be discussed. The capabilities are
demonstrated with the aid of the SAPPHIRE demonstrator.
Some key parameters of SAPPHIRE are listed in TableI; a
detailed system description can be found in [1].

Note that an extensive overview of through-wall radar
imaging and sensing technologies can be found in [2] and [3]
respectively.

TABLE I
SUMMARY OF SAPPHIRE SYSTEM CHARACTERISTICS.

. frequency modulated continuous wave
radar principle

(FMCW)
carrier frequency 2.3 GHz
sweep repetition frequency 250 Hz

polarizations VV, VH, HV, and HH

number or receive channels 32 in a linear array

resolution 50 cm in 3D at 10 m range
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II.  OPERATIONAL CONCEPT

The first part of the operational concept is based on a drive-
by scenario. For stand-off imaging and mapping a linear array
is vertically installed on a moving platform. By moving past a
building, a 3D measurement grid can be built-up, as is
illustrated in Fig. 1. The data obtained with the moving
platform can be used to obtain 3D synthetic aperture radar
(SAR) images of the (inside of the) building. SAR images
provide a first indication of the building layout, but are difficult
to interpret visually. Therefore automated extraction of
building features is crucial in support of an analyst. Important
features are walls, corners, doors and stairwells inside the
building. When such features are detected, classified, and
located, a building map can be synthesized. The synthesized
building map can be projected onto the SAR images aiding
visual interpretation.

As part of the mapping task, objects of interest inside the
building may be detected and classified. In a disaster situation
for example, eclectrical installations and storerooms with
chemicals are of special interest for the rescue workers. In a
hostage situation, weapon stashes and explosives must be
located. Within the present study, detection and classification
of (complex) objects in a building could not be demonstrated.
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Fig. 1 The drive-by scenario.

In order to further improve situational awareness it is
essential to detect humans inside the building and identify them
as own personnel, neutrals, or hostiles. This might be achieved
by tracking moving people over a relatively long period of
time, providing or confirming information about e.g. stairwells



and doors. Such long-term detection and tracking of moving
people constitutes the second part of the operational concept.

For long-term stand-off detecting and tracking of moving
people, the radar remains in a stationary position. Now the
linear array is rotated by 90°. Rotating the array can be easily
and rapidly done in an operational situation. In this horizontal
setup the array allows moving people to be tracked with high
azimuth resolution, but elevation information can no longer be
obtained.

In addition to detection of moving people, localization of
motionless people is also of great operational value. In case of
a disaster victims may be unconscious and in hostage situations
the hostages may be tied. Immobilized people can be located
using life-sign detection (heartbeat or breath). In principle, life-
sign detection can be performed with the same radar system,
when the Doppler sensitivity is sufficient. Within the current
study, however, life-sign detection has not been demonstrated.

The third part of the operational concept aims at supporting
a rescue team or police squad when they have entered the
building. When inside the building it is difficult to maintain
one’s own position and the whereabouts of other team
members. There may be smoke and reception of the Global
Positioning System (GPS) may be poor or hostiles may even
actively jam GPS. Through-wall blue-force tracking is an
important aid in maintaining the overview of the positions of
own personnel. For blue-force tracking, the same radar system
can be used again if own personnel is equipped with
identification (ID) transceivers.

The discussed capabilities, i.e. building imaging, mapping,
and (blue-force) tracking, have been demonstrated with the
SAPPHIRE radar. The results will be presented in Sections IV
through VII. In the following section some considerations on
radar propagation through walls will first be given.

III. THROUGH-WALL RADAR PROPAGATION

Radar propagation through buildings depends on the
building structure and the dielectric properties of the walls. In
[4] an extended set of measurements of the dielectric properties
of a wide range of materials is presented for a frequency range
varying from 2 to 11 GHz. Radar waves will not generally pass
through the major structural elements of a multi-story building,
either because these elements are made of steel or because they
are very thick, e.g. reinforced concrete beams.

Concrete used in structural elements is usually reinforced
with either a grid of steel reinforcement bars (rebar) or a wire
mesh. Mesh or grid spacing may vary from 20 cm to 50 cm. If
the mesh is very closely spaced, this could impede radar
propagation substantially. Literature on wire grids indicates
that there is no significant attenuation if the radar wavelength is
smaller than the mesh spacing [5].

Radar waves will not pass through metal, this includes
metal blinds and possibly window coatings containing metal.

IV. BUILDING IMAGING

In order to demonstrate the first part of the operational
concept, 3D measurements were performed on a three-story

building. Measurements were made of a row of rooms with
different characteristics; a room with closed metal blinds, an
empty room divided in two by a glass wall, and a room in use
as furniture storage. During the first stage of data analysis the
focus was on the empty room on the ground floor. In the room
a reference reflector (trihedral corner) was placed on a tripod
at 1.5 m height.

A back-projection algorithm was used to produce a SAR
image on a 3D grid with a grid step size (i.e. pixel size) of
25 cm in all directions. Fig. 2 shows a cross-section at a height
of 1.5 m. The range and azimuth resolution are 50 cm. The
reflector at a range of 5 m and azimuth position of 12 m, is
clearly visible. Due to the pixel size of 25 cm the corner
reflector yields four pixels. The large reflections between 6 m
and 10 m in azimuth are due to the closed metal blinds.

In open literature some methods have been reported directly
interpreting radar images [6]-[9]. However, from the results
shown here, it is clear that reliable (visual) interpretation of
SAR images of buildings is difficult, in particular without any
knowledge of the actual building layout. Automatic extraction
of building features is therefore desired in support of an
analyst. Extraction of building features, i.e. building mapping,
will be discussed in the following section.
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Fig. 2 Radar image of the azimuth/range plane at 1.5 m height.

V. BUILDING MAPPING

Building features may be extracted from the processed SAR
images e.g. [10]. However, these methods may be sensitive to
multipath reflections and may require two perpendicular radar
tracks to image all walls within a building. In literature there is
consensus on the fact that building features can be better
extracted from the (raw) radar data using model-based
techniques, i.e. by classifying and locating canonical
scatterers inside a building [11]. Important canonical
scatterers inside a building are walls and corners.

A. Building Feature Extraction

The mapping processing developed for the SAPPHIRE system
is indeed based on the detection and location of canonical
scatterers. It exploits specific phase relations in the 3D radar



data induced by different types of scatterers. The phase
relations are resolved and the building features are obtained by
using sparse reconstruction with an over-complete dictionary.
An over-complete dictionary is set of dictionaries (i.e. a set of
reference functions). The dictionaries describe the phase
references for the different types of canonical scatterers for
each point in the reconstruction grid. Three dictionaries are
defined to describe the major types of scatterers.

One dictionary defines the phase relation induced by planar
walls parallel to the radar (synthetic) aperture. Such walls
induce a linear phase relation relative to the aperture. The
other two dictionaries describe the phase relation caused by
corners. Corners give rise to a quadratic phase relation relative
to the aperture. Here distinction is made between forward
looking and backward looking phase relations, as is illustrated
in Fig. 3. In a building corners may be partly obscured by
walls perpendicular to the aperture. In that case, only one half
of the parabola may be observable by the radar. It is assumed
that a trihedral or T-shaped corner is present when the sparse
reconstruction yields a value for both the forward looking and
backward looking model at a single point of the reconstruction
grid. The definition of the dictionaries and the process of
sparse reconstruction are explained in detail in [12].

full parabola
phase model
forward-looking backward-locking
phase model phase model
radar
line-of-sight

radar (synthetic) aperture
Fig. 3 Phase models (black) for single and double dihedral corners.

For classifying complex objects, such as weapons, phase
relations may not be conclusive. Other object characteristics
should be incorporated in the model dictionaries. Assuming
cylinder-like objects, such as rifles and bazookas, dictionaries
tuned to polarimetric behavior may aid classification [13].

It is expected that in future, 2D and 3D radar imaging will
be based more and more on the use of models to identify and
locate canonical scatterers. The conventional point scatterer
will be replaced by models for flat surfaces, cylinders, corners,
wires and maybe even by models incorporating an entire
object of interest, such as models for different types of arms.

B.  Building Mapping Results

The results of the building mapping processing are
presented in Fig. 4. The background image is the cross-section
already shown in Fig. 2. In this first stage of data analysis,
sparse reconstruction has been applied to 2D data (i.e. after
beam forming in elevation and range compression). The

reconstruction grid was confined to 8 m to 15 m azimuth to
exclude the high reflections of the metal blinds. The black lines
(—) indicate planar walls and the hooks (q or 1) indicate
dihedral corners.
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Fig. 4 Result of the building mapping.

The trihedral reflector is correctly classified as a T-shaped
corner. Regarding the alcoves and cupboards in the inner
building, however, there is confusion about the type of
scatterer. The open alcove is correctly classified, but the room
door is depicted as a T-shaped corner. Also considering the
cupboard in the corner of the room, at 10 m azimuth, there is
confusion. The confusion is probably due to the fact that the
depth of the alcoves and cupboards is comparable to the radar
resolution. The fagade of the building is again reconstructed
correctly. The positions of all detected canonical scatterers
agree with the ground truth. Note that walls perpendicular to
the aperture are not imaged. The location of such walls must be
deduced from the presence of the room corners.

VI. THROUGH-WALL TRACKING OF MOVING PEOPLE

The second part of the operational concept has been tested
in a bungalow. The fagade of the bungalow is formed by large
windows on one side and brick walls on the other sides. During
the measurements described here, the radar was positioned in
front of the windows, see Fig. 5. A camera was placed next to
the radar to provide ground truth (as far as allowed by the inner
building structure).

A. Tracker Implementation

Through-wall tracking of people is an important topic and
different approaches have been described in literature, e.g.
[14], [15]. The tracker implementation used in the present
study is briefly discussed in this section.

The first step in the tracker is the generation of 2D radar
images by applying a back-projection algorithm to the data (no
sparse reconstruction). These 2D images are used as input for
Doppler processing; to each pixel a Fourier transform is
applied over time resulting in a 3D data set with dimensions {x,
¥, vq}. The integration time is 0.2 s such that the response of a



moving person remains in a single cell. In order to make the
motion of the persons well behaved there is a 50 % overlap
between successive Doppler integration times.

Fig. 5 The SAPPHIRE radar system in front of the bungalow.

At the beginning of each measurement a few seconds
without any person present was used to get a background
estimate in {x, y, v,}. This background estimate was used to set
the detection threshold. Due to the large influence of a person
on its surroundings the detection threshold needs to be
relatively high.

The detections are clustered in 3D with allowed gaps of two
cells in all three directions. Only clusters with at least five
detections are considered. Smaller clusters are removed. The
center of gravity for each dimension {x, y, v,}is obtained based
on a weighted sum of the pixel values in the cluster. The
weight is given by the power of the pixel. The remaining
clusters are fed to the tracker.

Tracking of a moving person is difficult due to possible
erratic behavior, i.e. sudden changes in direction or speed. Due
to the relatively high update rate and expected low velocities,
the assumption has been made that the moving objects have
zero velocity. The predicted position is thus taken as the last
position and the association rule is based on the distance
between the current cluster of detections and the existing track
and the difference between the associated Doppler velocities:
the 2D spatial distance should be less than 1 m, and the
Doppler velocity difference should be less than 0.5 m/s. The
new position is obtained with an alpha-filter, more explicitly
the mid-point of the predicted position and the actual cluster
position.

B.  Results of Radar Tracking of Moving People

An example of the output of the tracker algorithm is shown
in Fig. 6. The left image shows the response of stationary
objects, defined as clusters within five Doppler bins around
zero Doppler. The middle image shows the response of moving
objects, defined as clusters in all other Doppler bins. The right
image shows two active tracks associated with two people
walking around. In all results shown the radar system is located
at the origin.

From the radar tracking results the following was noted.
Tracking a person moving radially is well behaved. Due to the

rapid motion the response competes with less clutter (i.e.
sidelobes from stationary objects such as walls). However,
when the person is stationary the response disappears in the
stationary clutter. Techniques were applied to remove this
assumed stationary clutter, but due to the interaction between
persons and the environment the clutter response changes
(multipath from person to walls and ceilings for instance). It
was therefore not possible to maintain the track while a person
remained stationary although in one example a sitting person
making a telephone call moved sufficiently to maintain the
track.
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Fig. 6 The output of the tracking algorithm; response of stationary objects
(left), response of moving objects (middle), and radar tracks associated with
two moving people (right).

Monitoring of the tracks over longer periods of time allows
refinement of the building layout. In Fig. 7 all tracks with at
least ten associated clusters are plotted on top of the building
layout. The combination of the track history and the floor plan
indicates that the door located at x=0m and y=7m is in
regular use. The door at x =-2.5 m and y = 7 m is also in use.
The track history can thus indicate possible position of doors
that are in use (and stairs when 3D processing is used). In
particular for hostage scenarios it is important to know not only
the position but also the routes of all persons present. Doors
may be blocked, thus indication of doors in use is of vital
importance for planning ingression routes for a rescue squad.

Tracks : HH
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Fig. 7 The results of through-wall tracking of moving people.

In Fig. 7, multipath effects are visible, e.g. the cluster in the
corner of the room at x =3 m and y = 7 m in the right image.



By way of illustration, the cluster selection criterion was
lowered to a minimum of four detections. In Fig. 8 the clusters
associated with persistent tracks, i.e. tracks with more than 60
successive clusters associated, are shown. Four regions have
been indicated that clearly yield tracks that could not be
associated with a person at that position. Region2 can be
associated with the large reflection from the window and the
radar operator seems to be detected at the origin. The clusters
in Region 4 seem to indicate a direct reflection. The distance at
which these reflections are shown is the distance of the (in this
case) wall. The clusters in Regions 1 and 3 are almost always
present when a person is walking in the area in between these
regions toward the radar. These are multipath effects that can
be identified when studying the track history.

Clusters : HH : 118.8s

Fig. 8 Clusters associated with persistent tracks. The clusters inside the
designated regions could not be associated with the tracks of moving people.

VII. THROUGH-WALL BLUE-FORCE TRACKING

When own personnel are inside the building, it is desired to
track and identify them as such. This is possible by equipping
friendly forces with ID transceivers. If the transceiver
waveform is matched to the radar waveform, the same radar
system can be used for blue-force tracking as for mapping and
tracking. Own personnel can be located and identified by
interrogation of the ID transceivers. The transceivers reply with
a unique identity tag and if possible their GPS position. When
GPS is not available, locating friendly forces is still possible by
ranging and direction finding of the transceiver replies.

Experiments have been performed to demonstrate the
feasibility of transceiver detection and direction finding. These
experiments were carried out using the same measurement
geometry as for the moving people tracking measurements.
However, a different radar antenna system setup had to be
used, as is explained hereafter.

A. Transponder Operation

Within the current project a (simple) radar transponder was
used to demonstrate through-wall blue-force tracking. This

transponder is trigger-locked to the radar system and transmits
the same waveform. During the experiments, the transponder
was triggered by the radar using a long cable between the
transponder and the radar, such that the transponder hardware
could be kept simple.

The use of a trigger cable had one major disadvantage. The
SAPPHIRE linear array is synthesized by using the multiple
input multiple output (MIMO) technique. The antenna
comprises four transmitters and eight receivers, see Fig. 9 top,
resulting in a fully-filled linear MIMO array of 32 receive
channels. However, using the trigger cable, the different
transmitter-receiver paths are no longer distinguishable. The
trigger signal triggers one of the four transmitters and at the
same time it triggers the transponder, but with constant delay
corresponding to the cable length and not to the actual range of
the transponder. Consequently, the receivers get a phase shift
due to the different paths from the transponder to each receiver.
The distance and angular measurements are thus based on the
one-way phase shift: the coherent monostatic MIMO concept is
no longer applicable. The blue-force tracking measurements
were therefore carried out using the 2D array setup shown in
Fig. 9 (bottom). The receive elements are spaced half a
wavelength and one-way near-field focusing techniques can be
applied. The angular accuracy is however reduced by a factor
of four due to the shorter array length.

R1 R2 R3 R4 RE R8 R7 RS

MM M M
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Fig. 9 SAPPHIRE MIMO array layout; T1 to T4 indicate the four transmitters,
R1 to R8 indicate the eight receivers. The top figure shows the linear array
layout as used for imaging, mapping and people tracking; the bottom figure

shows the 2D array layout as used for blue-force tracking.

The discussed hardware solution is adequate to demonstrate
transponder detection and location in through-wall scenarios.
For operational use it is mandatory to develop more complex,
wireless transceivers that preserve the two-way phase shift.

B.  Results of Blue-Force Tracking

In Fig. 10, two near-field focused images of transponder
responses are presented in the two left images. By averaging
these responses, the right image is obtained. Here the black dot
designates the average position. This averaged position can be
used as input for the transponder tracker, which can be
combined with the radar tracker described in the last section.

In Fig. 11, a result is shown of tracking a person carrying
the transponder around the building. The left image shows the
averaged response of the transponder, the middle image shows
the radar response of moving objects, and the right image



shows the transponder track (indicated by the black dot) and
the radar track of the person carrying the transponder
(designated by the red dots superimposed on the transponder
track). Since in this case, the transponder and radar tracks can
be associated, i.e. the plots overlap, the radar track can be
identified as a blue-force track.

20 x 20 20
= | .
! <

E 1o En
) -
et = P
sb . 5 5
1 -~
" ™ H. 'wl z P i
.l'h . ‘1 f_ L
o L L 0 L 0
5 0 5 5 0 5 5
¥ (m) % (m)

Fig. 10 Two responses of the transponder (two left images) and the associated
averaged response (right image). The averaged plot (the black dot in the right
image) can be fed to a tracker.

In the measurement shown in Fig. 11 the person carried the
transponder from the top right room through the hall to the
living room at near range. It is noticeable that the radar
response of the person was not detected when the person was
in the top right room. The transponder response, however,
could be detected and located.

The results obtained with this simple transponder show the
potential to track own personnel through several walls and
identify radar tracks as blue-force tracks.
Maoving : WH : 22.9s
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20

X (m) X (m)

Fig. 11 The left image shows the averaged response of the transponder, the
middle image shows the radar response of moving objects, and the right image
shows the associated transponder (black dot) and radar tracks (red dots).

VIIIL

In this paper the operational concept for a multifunction
radar for through-wall surveillance has been described. The
operational concept focuses on a single radar system capable of
(covert and stand-off) building imaging and mapping, detection
of stationary objects and immobilized persons in a building,
detection and tracking of moving people, and blue-force
tracking. The imaging, mapping, and tracking capabilities have
been demonstrated with representative measurements.

CONCLUSION

Future work will be on continues improving the mapping
capabilities and investigation of novel waveforms for multipath
and clutter suppression.

IX. ACKNOWLEDGMENT

This work was supported by the European Defence Agency
under contract number EDA Contract 11.R&T.OP.131 “Radar
Technology for Inside Building Awareness (RIBA).” The
findings of this contract are EDA property. IPR reserved.

REFERENCES

[11 F. M. A Smits, J. J. M. de Wit, W. L. van Rossum, A. P. M. Maas,
R.J.Bolt, and C. M. Lievers, "3D Mapping of Buildings with
SAPPHIRE," in Proc. EMRS-DTC Technical Conf., Edinburgh, UK.,
July 7-8, 2009.

[2] M. G. Amin, Through-the-Wall Radar Imaging, Boca Raton: CRC
Press, 2010.

[3] “Sensing-Through-The-Wall Technologies”, Task Group SET-100,
NATO RTO, Tech. Rep. AC/323(SET-100)TP/360, October 2011.

[4] A. Muqaibel, A. Safaai-Jazi, A. Bayram, A. M. Attiya, and S. M. Riad,
“Ultrawideband through-the-wall propagation”, [EE Proc. Microw.
Antennas Propag., vol. 152, no. 6, pp. 581-588, December 2005.

[5]1 J. R. Wait, “Reflection at arbitrary incidence from a parallel wire grid,”
Applied Scientific Research, Section B, vol. 4, pp. 393-400, 1955.

[6] “Building / Wall Penetration Radar O PEN,” SRC, Product Brochure.
Available online: http://www.srcinc.com/

[71 C. Le, T. Dogaru, L. Nguyen, and M. A. Ressler, "Ultrawideband
(UWB) Radar Imaging of Building Interior: Measurements and
Predictions," IEEE Trans. Geosci Remote Sensing, vol. 47, no. 5, pp.
1409-1420, May 2009.

[8] P. Sévigny, D. J. DiFilippo, T. Laneve, B. Chan, J. Fournier, S. Roy, B.
Ricard, and J. Maheux, “Concept or Operation and Preliminary
Experimental Results of the DRDC Through-Wall SAR System,” Proc.
SPIE, vol. 7669, April 2010.

[91 W. Zhang, A. Hoorfar, and C. Thajudeen, “Building Layout and Interior
Target Imaging with SAR Using an Efficient Beamformer,” in Proc.
IEEE Int. Symp. Antennas Propagation, Spokane, U.S.A., July 3-8,
2011, pp. 2087-2090.

[10] M. Aftanas and M. Drutarovsky, “Imaging of the Building Contours
with Through the Wall UWB Radar System,” J. Radioengineering,
no. 3, vol. 18, pp. 258-264, September 2009.

[11] E. J. Baranoski, "Through Wall Imaging: Historical Perspective and
Future Directions," J. Franklin Institute, vol. 345 pp. 556-569, Jan.
2008.

[12] J. J. M. de Wit, L. Anitori, W. L. van Rossum, and R. G. Tan. "Radar
Mapping of Buildings using Sparse Reconstruction with an
Overcomplete Dictionary," in Proc. EuRAD, Manchester, UK.,
Oct. 13-14, 2011, pp. 9-12.

[13] T.Dogaru and L. Calvi, “Through-the-Wall Small Weapon Detection
Based on Polarimetric Radar Techniques,” Army Research Laboratory,
Tech. Rep. ARL-TR-5041, December 2009. Available online:
http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA510201

[14] X.P. Masbernat, M. G. Amin, F. Ahmad, and . Ioana, “An MIMO-MTI
Approach for Through-the-Wall Radar imaging Applications,” in Proc.
WDD, Niagara Falls, Canada, Aug. 8-13, 2010.

[15] A.Buonanno, M.D’Urso, M. Felaco, G. Prisco, L. Angrisani, and
R. Schiano Lo Moreillo, “Through-the-Wall Tracking of Moving
Targets: Tests on Experimental Data,” in Proc. IEEE Radar Conf.,
Kansas City, U.S.A., May 23-27, 2011.




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

  /CreateJDFFile false
  /Description <<

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

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


