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Abstract— A sea surface following buoy equipped with a wave
sensor and acoustic Doppler current profiler (ADCP) may be a
useful system design option for many different coastal ocean
measurement applications. However, previous work has shown
that surface buoy-mounted ADCP current profile data can be
negatively impacted by buoy motion in dynamic -coastal
environments. Between 2014 and 2018, a series of three field
experiments were conducted at a site in the south Chesapeake
Bay to evaluate the performance of acoustic Doppler current
profilers installed on small, dynamic surface buoy platforms (< 2
m). The focus of this paper is on results from the third, most
recent field experiment conducted during December 2017 -
January 2018. This third experiment evaluates potential
improvements offered by a new Acoustic Doppler Current
Profiler (ADCP) with an integrated Attitude and Heading
Reference Sensor (AHRS) and a real-time motion compensation
capability. The improved ADCP with ARHS was installed on a
small surface buoy in a downward looking configuration. The
test buoy system was deployed at the Chesapeake Bay field site
alongside a second, nearby ADCP system in a bottom mount
serving as a stable reference. Results comparing current profile
measurements from buoy and bottom mount sensors indicate
significant improvement in the buoy mounted ADCPs
performance as compared to the previous two field tests. A
summary of the new ADCP instrument employed, measurement
methods, field observations, and initial performance evaluation
will be presented, along with plans for continuing system
development and testing.
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I. INTRODUCTION

For nearshore ocean observing applications that require
real-time current and wave measurements, a surface buoy
platform with a wave sensor and acoustic Doppler current
profiler (ADCP) may be the ideal system design option.
However, previous work has shown that surface buoy-mounted

ADCEP current profile data can be negatively impacted by buoy
motion in some dynamic, coastal environments. Between 2014
and 2018, a series of three field experiments were conducted to
evaluate the performance of acoustic Doppler current profilers
installed on small, dynamic surface buoy platforms (< 2 m
diameter) at nearshore sites [1-5]. Results and conclusions
from each experiment have led to successive modifications to
the sensors employed, in an attempt to improve data quality for
the system. All three experiments were conducted in the south
Chesapeake Bay, eastern USA, in approximately 15 m water
depth. Buoy-based current profiles were compared to reference
current profiles from one or more bottom-mounted ADCPs.
Results from the first two experiments (November — December
2014 and December 2015 — February 2016) have been reported
previously (select references 1-3 are provided here). The focus
of this paper is on the most recent field experiment results
collected during December 2017 — January 2018.

In the first two experiments, the system tested consisted of
a Nortek Aquadopp Profiler mounted on an AXYS
Technologies TriAXYS wave buoy. Current profiles from
multiple bottom mounted platforms with both Nortek and
Teledyne RDI ADCPs were used as reference systems for
comparison. NOAA applications of interest require reporting
current profiles accurately representing 6 minute sampling
periods. Previously reported results from these first two tests
suggest that the of lack adequate buoy motion measurement
and its compensation in real-time current profile measurements
lead to inaccuracies in the current profiles from the buoy-
mounted ADCP. This is in agreement with previous
comparisons by other authors [6-11]. Additionally, it has been
shown that these inaccuracies are accentuated during times of
strong vertical shear and large buoy angular velocity due to
inadequate sensor motion compensation and lack of real-time
depth bin mapping of the ADCP data applied at the individual
ping level.



The most recent field experiment reported here builds upon
previous results. For this test, the buoy-mounted system
includes a Nortek Signature Series profiler which is based on
the AD2CP technology (US Patent 7.911.880). The system is
capable of 16 Hz maximum ping rate with integrated internal
Attitude and Heading Reference Sensor (AHRS), expanded
memory capacity for single ping data storage, and full real-
time vertical bin mapping based on the AHRS data.

Preliminary results from this most recent field experiment
have been presented at recent conferences [4, 5]. This paper
includes following analysis and further detail of results which
indicate use of the ADCP with integrated AHRS and real-time
bin mapping significantly improves the accuracy of current
profile data measured from a small surface buoy platform.

II. METHODS

An ADCEP uses its transducer geometry, the water’s speed
of sound, and the time between the transmit and received echo
to time-gate each depth bin’s distance along each beam. The
vertical distance to each bin is then the projection of all beams
onto the instrument’s vertical axis.

For ADCPs mounted in a moving surface platform one
cannot assume the flow to be homogenous across each depth
bin over each measurement interval due to orientations changes
within the measurement interval. This causes inaccurate
velocity data when the along-beam depth bin moves up and
down, referred to as the “smearing effect” (depicted in fig. 1).
In addition, vertical shear can bias the resulting velocity
because the depth bins move in and out of regions with
variable velocity.

Two methods can be used, either together or independently,
to address this breakdown in flow homogeneity across beams:
1) increase the averaging in space and/or time, either at the
ADCEP level or via low-pass filters in post-processing, and 2)
mapping each bin to its proper vertical location by
compensating for the instrument’s orientation.

As demand increases for finer spatial and temporal
resolution, particularly in the upper ocean, it is less desirable to
use averaging routines to compensate for the impact of motion.
While bin mapping of ADCP data has been available in most
systems for over 20 years, it has usually been applied at the
ensemble level because they lacked gyro-compensated
embedded orientation sensors required for real-time bin
mapping on a ping-by-ping basis. And, although bottom
tracking can be used as a proxy for general orientation, it is
also performed at the ensemble level and lacks the spatial
resolution to determine accurate orientation.

The objective of the field test presented here is to
demonstrate performance of an ADCP that employs a full bin
mapping routine with orientation change compensation from
an AHRS applied to each individual ping within the
measurement interval.

III. FIELD TEST

A field test was conducted in the South Chesapeake Bay,
from December 2017 - February 2018, to assess improvements

resulting from use of an ADCP with a fully integrated, high
accuracy AHRS sensor and a real-time bin mapping routine.
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Fig. 1. Illustration showing of the impacts the “smearing effect” (top) and how
bin mapping can mitigate the effect.

The sensor tested was a Nortek Signature1000 ADCP (1
MHz) with firmware modified to sample the AHRS output at
the same rate as the acoustic ping rate, with precise
synchronization. Based on previous test results [1-3], it was
decided that initial testing of the new ADCP with AHRS would
be with a basic, foam hull buoy. Test results are used to assess
value of pursuing a following effort to integrate the enhanced
ADCP with an actual wave measurement buoy (resulting in the
same type of system used in previously reported tests).

The Signaturel000 and external battery canister were
installed in a 1.2 m ionomer foam buoy surface buoy. The
sensor was mounted in a downward looking orientation, using
the buoys built-in well and a PVC extension (figure 2). The
same compliant mooring design as used for an AXYS
TriAXYS wave buoy was used to allow freedom of motion so
the test buoy would undergo surface following motions similar
to the type of wave buoy used in previous tests.

The field test site location was at 37° 14.6745' N, 76°
05.0683"' W, approximately 3.14 nmi (5.82 km) west of Cape
Charles, VA (fig. 3). The site is very close to the same site of
previous field tests and representative of a range of different
nearshore observing sites of interest. The site has 15 m water
depth and offers strong tidal currents, significant vertical
current shear, and periods of energetic wind and waves during
storm events.



Fig. 2. Signature1000 mounted on small, surface buoy for initial test.
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Fig. 3. Field test site.

A Nortek 1 MHz Acoustic Wave and Current Sensor
(AWAC) was installed in a Mooring Systems, Inc Trawl
Resistant Bottom Mount (TRBM) and deployed approximately
190 m north of the buoy as a source of reference
measurements. The AWAC was configured to measure
currents for 120 s every 180 s and had a wave burst

interweaved with currents for 2048 points at 1 Hz every hour.
The Signature1000 had two concurrently operating
configurations: 1) 1200 pings at 8 Hz for 150 s every 360 s,
with real-time bin mapping done on every ping, and 2) 150
pings at 1 Hz for 150 s every 360 s, with no bin mapping done
(i.e. traditional ADCP configuration).

IV. RESULTS

A range of environmental conditions were experienced at
the test site during the short test period. Figure 4 shows wind
speed and air temperature from the two closest available
NOAA stations: Kiptopeke, Virginia National Water Level
Observation Network (NWLON) station (winds) and the York
Spit Chesapeake Bay Interpretive Buoy System (CBIBS)
station (air temperatures) along with significant and maximum
wave heights measured by the reference AWAC sensor.
During the test, the site experienced several storm events with
winds exceeding 15 m/s and significant wave heights
exceeding 2 meters; and one major winter storm event
occurred, starting on January 3, when winds exceeded 20 m/s
and significant wave height reached 4 m. Winds remained over
15 m/s for several days and temperatures also remained well
below freezing during the event, ranging from -5 to - 10
degrees Celsius.

Time series of the Signature1000 tilt, pressure and heading
shown in figure 5 indicate the buoy experienced a relatively
high range of motion in response to varying wind and wave
conditions, resulting in an excellent data set for initial
assessment of the Signaturel000 real-time bin mapping
capability. During the major storm event starting on January 3,
the Signaturel000 data indicates the buoy fully tilted over at
least once, undoubtedly due to the strong waves, winds and ice
weight on the superstructure. The buoy was able to right itself
back to the proper orientation within about 10 minutes
however, as confirmed by acoustic signal strength data shown
in figure 6. Each panel in fig. 6 corresponds to a 1200 sample
bursts collected at 8 Hz. The left panel shows a normal SNR
data pattern, the two middle panels shows the time when the
instrument flipped, and then the rightmost panel again shows a
normal SNR pattern, indicating the sensor returned to its
proper, downward looking orientation.

Pressure readings from the bottom mounted AWAC
indicate the water column depth above the sensor averaged
approximately 15 m with depths varying over a 1.5 m range
throughout the test. Profile measurements from the buoy
mounted Signature1000 were depth interpolated to the vertical
bins of the AWAC sensor, which remained fixed relative to the
sea floor. Each Signaturel000 six minute vertical current
profile was interpolated individually. For each, the known
Signature1000 transducer depth below the sea surface and the
most recent AWAC water depth reading were used to estimate
the vertical separation between the two sensors’ range bins.
Next, the Signature1000 profile measurements were
interpolated to the AWAC bin depths using a basic linear
interpolation function in Matlab.
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Fig. 4. Winds and air temperatures during the field test, measured at nearby
NOAA systems.
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Fig. 5. Six minute average motion data from the buoy mounted Signature1000
sensor.
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Initial comparisons of Signature1000 vs AWAC current
magnitude indicate significant improvement in the buoy
mounted sensor’s performance as compared to previous tests.
Figure 7 (a) shows Signature1000 vs AWAC depth averaged (2
- 14 m above the seafloor) current magnitude. Data points
during the onset of the January 3 winter storm, when it is
known the buoy underwent extreme motions, are marked in
red. Figure 7 (b) shows a similar plot, but from the 2014 field
test: the Aquadopp (buoy mounted) versus AWAC (bottom
mounted) depth averaged currents. Figure 8 shows the
distribution of differences between the two sensors current
magnitudes (Signature1000 - AWAC magnitudes, shown in
blue), along with similar results from the 2014 field test
(Aquadopp — AWAC, shown in red). Comparison of 2014 and
2018 buoy versus bottom ADCP differences in fig. 7 and 8
indicate significantly improved performance of the buoy
mounted sensor during the 2018 field test. The difference in
buoy Signature1000 versus bottom AWAC measured current
magnitude root mean squared difference is 3.1 cm/s and

differences remained less than 5 cm/s for more than 95% of the
test period.

Figure 9 shows the Signature1000 - AWAC difference in
depth average current direction. Results compare reasonably
well, however there is a mean directional offset between the
two sensors of approximately 8.1 degrees. This offset is also
reflected in tidal current harmonic analysis results shown
below. Continuing analysis will involve closer investigation
into this direction difference.
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Fig. 7 Buoy mounted ADCP — bottom ADCP difference in depth average
current magnitude, (a) 2018 field test results and (b) 2014 field test results.
Red points in (a) are data taken during the January winter storm.
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200

Depth Avg Current Direction, Sig1000 - AWAC

1501

100 |

AdegN

00 bt

50 F .

-200 - : - - :
0 025 05 075 1 125 15

AWAC magnitude (m/s)

Fig. 9. Signature1000 — AWAC difference in current direction versus current
magnitude.

As reported in previous, 2014-2016 test results,
measurement error from the buoy mounted ADCP without
real-time bin mapping is most pronounced during times of high
vertical shear, as a result of the “smearing effect” illustrated in
figure 1. During the 2018 test, once again, periods of shear
were experienced at the test site, when northward velocity
increases with depth. There were no large increases in the buoy
mounted versus bottom mounted ADCP measurement
deviations during periods of higher shear, as was seen in 2014
and 2015 field tests [2, 3].

Figure 10 shows vertical shear during the 2018 field test
estimated as the difference between AWAC measured currents
speeds at 13 m and 3 m above the sea floor. Figure 11 shows
examples of the north component current profile plots from
both the bottom AWAC (top) and buoy Signature1000 during
one period of high shear (marked red arrow in fig. 10). The
profiles compare very well and show improvements over
results from the 2014 field test as a result of the AHRS and bin
mapping capability (similar buoy versus bottom ADCP results
during period of high shear shown in fig 12).
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Fig. 10. Vertical current shear estimated by subtracting AWAC measured
currents at 13 m and 3 m above the sea floor.

Sig1000 2018 High Shear

Depth [m]

Depth [m]
2 o » o

| ! ‘ )
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
14Jan2018

I
-1500 -1000 -500 0
northward speed [mm/s]

Fig. 11. North component current profile from bottom AWAC (top) and buoy
mounted Signature1000 during corresponding to time of high shear marked by
red arrow in figure 10.
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Fig. 12. Similar result as fig. 10, but from the 2014 field test. North component
current profile from bottom AWAC and buoy mounted Aquadopp
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TABLE L TIDAL HARMONIC ANALYS RESULTS OBTAINED WITH T_TIDES
Signature 1000 AWAC

Constituent | Major axis Minor Ellipse Constituent Major axis Minor axis Ellipse Constituent

(m/s) axis (m/s) orientation phase (m/s) (m/s) orientation phase

(degN) (degN)

M2 0.429 -0.023 355.14 63.82 0.441 -0.020 4.688 63.09
N2 0.112 -0.003 354.69 31.72 0.110 -0.001 5.670 29.37
S2 0.066 -0.004 355.21 88.79 0.074 -0.002 4.033 90.76
K1 0.066 -0.003 350.54 223.21 0.066 0.000 2.515 222.51
01 0.055 -0.006 352.90 219.63 0.057 -0.003 1.211 217.78

% of 82.1% % of Variance 84.10%

Variance from Tidal

from Tidal Constituents

Constituents

One common NOAA application for nearshore current
profiles measurements is tidal current analysis and predictions
derived from harmonic analysis. The publically available
Matlab implementation of the T TIDES software tool [12] was
used to conduct harmonic analysis on data collected from both
buoy and bottom ADCPs to generate example tidal analysis
products for comparison.

Scatter plots of North (V) and East (U) current components
for bottom, mid, and surface water column from both sensors
(fig. 13) provide a first indication of the tidal flow pattern.
Scatter plots for both sensors were generated using the depth
interpolated version of the Signaturel000 data (described

above) so all data are aligned with the bottom AWAC sensor
depth bins. Table 1 shows harmonic analysis results from both
sensors for the first 5 tidal constituents, including magnitude
of major and minor ellipse axes, axes orientation, phase and
total percentage of the measured variance that is associated
with the tidal constituents. Most tidal analysis results between
the two sensors compare very well: total tidal variance is
within 2 %, constituent magnitudes are all within 1.5 cm/s,
constituent phases are within 4 degrees However, direction of
major ellipsoid axes range from approximately 8-11 degrees,
which is not surprising considering the mean difference
between the two sensors current directions noted above.



Ongoing data analysis includes closely evaluating the
impact of full AHRS bin mapping on measured current
profiles. Raw recorded data from the AHRS were used to
reprocess velocities three ways. This reprocess was possible
because the AHRS is comprised of not only accelerometers and
magnetometers (used in standard compass and tilt sensors in
most ADCPs), but also a gyro sensor, which thus allows the
AHRS to differentiate between the acceleration due to gravity
from the acceleration due to normal motion. With all three
sensor’s 3D data available for every ping, reprocessing can
simulate how the 2018 field test data would result if a standard
ADCP configuration were used (non-gyro compensated
compass and tilt sensor). The three different reprocessing
methods applied to raw data:

1. Bin mapped, using the full AHRS Heading/Pitch/Roll
values (equivalent method of all processed 2018 data
shown above).

2. Bin mapped, using simulated “standard”
Heading/Pitch/Roll values (equivalent to having a
“standard” compass and tilt sensor in the
Signature1000, instead of an AHRS).

3. Not bin mapped, using only known bin range from
sensor transducer (equivalent to method used with
Aquadopp on TriAXYS buoy in previous tests).

Full evaluation of reprocessed raw data remains a work in
progress at the time this paper was submitted. More details will
be presented at the associated October 2018 conference. Here,
we show one particular example of north component currents
reprocessed from a single ensemble burst (Fig. 14). The period
selected is from 12/25/2017 when significant wave heights
exceeded 1.5 m. An initial look at results indicates a
significant difference in velocities resulting from full AHRS
bin mapping. Continuing analysis will further summarize and
quantify the impact of improved full AHRS processing over a
range of different test site conditions.

—AHRS HPR, Bin Mapped
—Std HPR, Bin Mapped

North Velocity Reprocessed - 12/25/2017
T T Std HPR, Not Mapped

o

o
o

I
\.‘
i
it

o
T

Vel North [m/s]
S}
[9)]

o

250

-25 L I
14:00:00 14:00:30 14:01:00

Time

Fig. 14. Example of 90 s sample of data for period with high sea station
reprocessed using the 3 difference ways described above

V. SUMMARY AND FUTURE WORK

Many different nearshore ocean observing applications
require real-time measurements of waves and near surface
current profiles. The system consisting of a small surface
following wave buoy and integrated downward looking ADCP
sensor offers a convenient and practical field observing
option. However, previous test results indicate that inadequate
motion compensation of the ADCP sensor will result in
significant error in current profile measurements, in particular
when a relatively short sampling interval is used (6 minutes)
and the buoy undergoes significant orientation changes.

Latest field test results collected with a new and improved
ADCP with AHRS and real-time bin mapping capability
indicate significant improvement of the buoy mounted ADCPs
performance as compared to previously reported test. Many of
the measurement issues associated with the buoy mounted
ADCPs reported in 2014 and 2015 field tests have been
addressed by the improved, high frequency orientation
compensation.

Continuing work will include further analysis of
reprocessed raw data to better quantify the impact of
additional motion compensation employed by the buoy
mounted sensor in the most recent, 2018 field test. Also,
improved results presented here will likely lead to integration
of the Signarure1000 with an actual wave measuring buoy.
The latest status of this system integration and testing will be
reported at the associated October 2018 conference.

ACKNOWLEDGMENT

The authors would like to acknowledge support provided
by Warren Krug and Eric Breuer of NOAA Center for
Operational Products and services for providing much support
preparing and conducting the field test reported here. Sven
Nylund of Nortek Group also provided valuable input on the
data processing.



REFERENCES

R. Heitsenrether, et al. 2015. “NOAA’s recent field testing of current
and wave measurement systems — part I”, IEEE\OES Eleventh Working
Conference on Currents, Waves and Turbulence Measurement. St.
Petersburg, FL, USA, 2015.

W.D. Wilson, et al. 2015. “NOAA’s Recent Field Testing of Current
and Wave Measurement Systems - Part II”, IEEE\OES Eleventh
Working Conference on Currents, Waves and Turbulence Measurement.
St. Petersburg, FL, USA, 2015.

W. D. Wilson, et al. 2016. “A comparison of current profiles collected
from bottom- and buoy-mounted instruments,” in MTS/IEEE
Oceans’16, Monterey, CA, USA, 2016.

W. D. Wilson, D. Valesco, R. Heitsenrether, E. Breur, “Improving the
Quality of Current Profiles Collected from Dynamic Surface Buoys:
Results from a Series of Field Experiments,” MTS 12th Buoy
Workshop, Ann Arbor, Michigan, Apr 2018.

D.W. Velasco, W. D. Wilson, R. Heitsenrether 2018. “Enhancing the
accuracy of current profiles from surface buoy-mounted systems,”
MTS/IEEE Oceans’18, Kobe, Japan. May 2018.

(el

(71

(8]

(9]

[10]

[11]

[12]

A. Lohrmann, “Comparison of buoy mounted NDP current velocity data
with upward looking ADCP data,” Nortek AS, Oslo, Norway, Tech.
Note 001, 1998.

D. Mayer, J. Virmani, R. Weisberg, “Velocity comparisons from upward
and downward acoustic Doppler current profilers on the West Florida
shelf,” J. Atmos. Oceanic Tech., vol. 24, pp. 1950-1960, 2007.

H. Seim, C. Edwards, “Comparison of buoy-mounted and bottom-
moored ADCP performance at Gray’s Reef,” J. Atmos. Oceanic Tech.,
vol. 24, pp. 270-284, 2007.

K. Bosley, C. McGrath, J. Dussault, M. Bushnell, M. Evans, G. French,
K. Earwaker, “Test, evaluation, and implementation of current
measurement systems on aids-to-navigation,” Center Oper. Oceanogr.
Products and Services, Natl. Ocean. Atmos. Admin., Silver Spring, MD,
USA, Tech. Rep. NOS CO-OPS 043, 2005.

R. Kashino, T. Ethier, R. Phillips, “TRIAXYS acoustic Doppler current
profiler comparison study,” Axys Technologies, Sidney, BC, Canada,
pp. 21.

L. K. Locke, R. Crout, “A study on the validity of buoy mounted
acoustic Doppler profilers: a comparison of upward and downward
looking systems in Onslow Bay, NC,” in Oceans 2009. Biloxi, MS,
USA, 2009.

R. Pawlowicz, B. Beardsley, and S. Lentz, "Classical tidal harmonic
analysis including error estimates in MATLAB using T TIDE",
Computers and Geosciences 28 (2002), 929-937



	Evaluating performance of acoustic current profilers sensor on small, dynamic surface buoy
	Abstract
	I. INTRODUCTION  
	II. METHODS 
	III. FIELD TEST 
	IV. RESULTS 
	V. SUMMARY AND FUTURE WORK 
	ACKNOWLEDGMENT 
	REFERENCES 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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




