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Abstract— The Mid-Atlantic Regional Association Coastal 
Ocean Observing System (MARACOOS) has undertaken a 
reprocessing effort for their 6-kilometer gridded surface current 
product which utilizes data from the network of long-range High 
Frequency (HF) radar systems.  Radar data from January 2017 to 
December 2017 have been re-examined and reprocessed.  It is 
worthwhile to consider how errors in the real-time processing may 
be corrected by reprocessing and what improvements may be 
realized in the total vector map product by such an effort. 

Keywords—high frequency radar; surface currents; Mid-
Atlantic; quality control 

I. INTRODUCTION 

A network of 17 long-range High Frequency (HF) radar 
stations contribute radial data to a MARACOOS 6-kilometer 
gridded surface current data product (Fig. 1). The 5 MHz 
network covers the 1,000 km of Mid Atlantic Bight Shelf from 
Cape Hatteras to Cape Cod.  The near real-time version of the 
data product is computed from radial data that is subject to 
several quality assurance (QA) and quality control (QC) 
procedures [1,2].   

 These procedures include quality assurance methods that are 
conducted on the radar hardware and site visits at least once 
every six months.  Operators periodically check the settings that 
extract first order sea echoes (or Bragg echoes) from the rest of 
the radar Doppler spectra.  This extracted data is processed to 
radial data. The goal is to include all first order echo, but to 
exclude any noise or interference as much as possible.  Antenna 
calibrations are performed typically once a year or when site 
diagnostics indicate that the calibration file needs to be updated.  
These calibrations are important for accuracy in “direction 
finding”, the process which places radial vectors into bearing 
bins within a range ring on the radial grid.   

Quality control of radial data involves routine remote 
inspection of the radial data and system diagnostics.  For QC 
purposes, radial vectors are plotted with the blue/red colormap 

where blue indicates vectors that are travelling towards the radar 
and red vectors indicating currents that are travelling away from 
the radar, consistent with redshift and blueshift from 
electromagnetic Doppler phenomenon.  We utilize the 25-hour 
mean radial map and a weekly plot of average radial velocity 
and radial vector count as quick diagnostics for station health.  
These diagnostics are similar to those of previous researchers.  
If a station or data type (ideal or measured) is not in agreement 
with surrounding stations, the operator begins an inspection of 
the system to look for problems.  We have also found that a 
consistent average radial bearing [2] is an  indication of a 
properly operating station and if this measurement has a step 
change or becomes erratic then that is an indication of a failure 
somewhere within the system. 

Fig. 1. Locations of the 5 MHz High Frequency radar stations that contribute 
to the MARACOOS surface current product. 

Despite the routine use of QA and QC procedures, the real-
time product carries the potential for errors that might be 
corrected in post-processing.  For example, events may occur 
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that invalidate a calibration pattern or damage a radar and there 
is typically some delay between the time of the event and when 
the data is pulled from the real-time processing.  This delay is 
often a reason to reprocess a portion of the radial maps from 
spectra or to choose a different pattern than the one that was used 
in real-time total processing. 

II. METHODS 

A. Data Review & Radial Reprocessing 

The first step in the reprocessing effort was to check for data 
gaps in the real-time product and collect the missing hourly 
radial files into the appropriate directories at the data assembly 
center (DAC) if those files could be found.  If the radial files 
were not found, it was sometimes possible to generate the files 
from Doppler spectra.  A more common problem was that a site 
communication problem and/or delay in file transfer excluded a 
radial file from real-time processing, but the file later became 
available. The real-time software is able to handle up to a 7 day 
delay in data transfer latency.   

The next step involved a review of the logs, diagnostics, 
radial distributions and averages from each station to check for 
any events that might signal a change in radial quality.  Radial 
maps surrounding those events were reviewed to check for 
velocities that did not appear to be realistic or were inconsistent 
with nearby data or data from neighboring stations.  In some 
cases, data from a station needed to be excluded from total 
vector processing for a period of time.  In other cases, applying 
configuration changes and reprocessing from spectra 
significantly improved the radial maps.  Radial maps processed 
using a measured pattern were preferred over maps processed 
using the assumption of an ideal pattern if a suitable pattern 
measurement was available [3]. 

Diagnostics we found particularly useful included sea echo 
amplitudes and phases, signal to noise, noise floor, and average 
radial bearing.  For example, a step change in the sea echo 
amplitude of the receive antenna often signals a change in the 
antenna pattern.  In this case, spectra might be reprocessed to 
radials using a pattern that was measured after the step change.  
A step change in average radial bearing with no coinciding 
change in antenna bearing can also signal an error in the 
configuration that might be corrected in reprocessing.  Data 
from stations reporting low signal to noise and/or high 
background noise diagnostics for long periods of time were 
often indicative of equipment failures and were excluded from 
processing. 

Weekly average and distribution plots were reviewed by the 
QC team (a group including operators, technicians and 
scientists).  Plots for ideal pattern and measured pattern radial 
maps were reviewed side-by-side.  Angular gaps in the weekly 
radial distribution plots or anomalously placed radials in the 
average maps were indications that a pattern type might not 
suitable or that maps might need to be reprocessed from spectra.   

B. Radial Quality Control 

A major component of the reprocessing effort focused on the 
implementation of QARTOD quality control (QC) tests [4,5].  
Version 1.0 of the QARTOD Manual for Real-Time Quality 

Control of High Frequency Radar Surface Current Data 
describes several QC tests that may be performed at different 
levels of radar data processing including tests for the spectra, 
radial component and total vector processing stages.  The 
present study has focused on the tests for radial data.  The North 
Carolina station radials had an additional radial metric QC test 
applied [6].  The QARTOD radial tests that have been applied 
are listed in Table 1 along with threshold values that were 
chosen to implement the tests.  The QC06 and QC09 test flags 
apply to the entire file and are reported in the header metadata.  
In this case, a failure flag means that none of the radials in file 
are included in total vector computations.  The QC07, QC08 and 
QC10 apply to individual radial vectors within the file and are 
reported in extra columns for each row of radial data contained 
in the file. 

The syntax test requires that the following metadata be present 
in the file: file type LLUV, site code, timestamp, site 
coordinates, antenna pattern type and time zone.  Other 
requirements include 1) the file name timestamp must match the 
timestamp reported within the file, 2) radial data tables (Lon, 
Lat, U, V, ...) must not be empty 3) radial data table columns 
stated must match the number of columns reported for each row 
4) site location must be within range:  − 180 ≤ Longitude ≤ 180 
 − 90 ≤ Latitude ≤ 90 and 5) time zone must be Greenwich Mean 
Time. 

TABLE I.  QARTOD RADIAL QC TESTS APPLIED 

Test 
Code 

Radial QC Test List 

Test Name Suspect Flag Fail Flag 

QC06 Syntax N/A see text 

QC07 
Max 
Threshold 

N/A 
velocity > RSPDMAX 

 
RSPDMAX = 300 cm/s  

QC08 
Valid 
Location 

N/A VFLG = 128 

QC09 
Radial 
Count 

RCMINa >= 
count <= 
RCLOWa 

count < RCMINa 

QC10 
Spatial 
Median 

N/A 

velocity > CURLIM 
 

RCLIM=2.1 cells, ANGLIM 
= 10 degrees, CURLIMb = 

30 or 50 cm/s 

a. RCMIN and RCLOW are site dependent thresholds. 

b. Stations LISL, DUCK, HATY, CORE use 50 cm/s.  All others use 30 cm/s. 

 

The radial count test will flag a radial file if it contains less 
than a minimum number of radial vectors (RCMIN).  The 
RCMIN threshold is site specific and dependent on the number 
of radial grid cells that are available given 40 range cells, five 
degrees of bearing resolution and omitting any cells that are 
invalid (e.g. over or behind land).  RCMIN is defined as 10% of 
the available radial grid cells “rounded” to the nearest 25. 
RCLOW is defined as 30% of the available radial grid cells 
“rounded” to the nearest 25.  

Each of the QARTOD tests were converted into Python code 
and are assembled in a GitHub repository 
(https://github.com/rucool/codar_processing ).  The assembled 



radial data is then run through the QC code and new radial files 
with QC metadata and QC flags are generated.   

C. Total Vector Generation 

Measured pattern radials were chosen as the preferred radial 
type for most radar stations for the 2017 reprocessing.  DUCK, 
HATY, and CORE contributed ideal pattern radials.  Ideal 
pattern radials were also used for BRIG (July-Sept) and NANT 
(Aug-Sep) stations. 

Radial vectors that received failure flags for one or more of 
the QC tests were excluded from total vector processing.  After 
radial reprocessing and radial filtering based on QARTOD test 
flags, an updated “best” set of radials were used to recompute 
total vectors maps.  Two sets of totals were computed: one set 
using an unweighted least squares (UWLS) method and the 
other set using an optimal interpolation (OI) method [7,8].  In 
this paper, we focus on the UWLS product.  At least three radial 
vectors and a minimum of two contributing radar stations were 
required to compute a total vector.  The search radius for total 
vector processing was set to 10 kilometers.  Vectors with GDOP 
total error values greater than 1.25 were removed from the 
vector maps.  Computations were performed using the HFR-
Progs MATLAB toolbox.  An online summary of the 
reprocessing effort is available at this url: 
 https://marine.rutgers.edu/~michaesm/reprocessed/index.html  

D. Evaluation 

An analysis of the QARTOD radial QC flag data has 
indicated which tests flag the most radials and where failure 
flags occur most often within radar coverage areas. 

Fig. 2. Top panel: Weekly radial distribution index for real-time (blue) and 
reprocessed (orange) radials at the CEDR radar station.  Bottom panels: Weekly 
radial distributions at CEDR station using (a) real-time and (b) reprocessed 
radial maps for April 24 – Apr 30 2017.    

 

Fig. 3. On average, the percent of radials in a file that fail the spatial median 
QC test.  Only failures for radials at valid locations were considered for this 
chart.    

Finally, the real-time and reprocessed total vector map 
products were compared to assess the overall impact of the 
effort.  Complex correlations [9] and root mean square 
differences were calculated between the real-time velocity time 
series and the reprocessed velocity time series.  The impact of 
reprocessing on monthly averages was also investigated. 

III. RESULTS 

A. Real-time Radials vs Reprocessed Radials 

In 2017, radials were reprocessed from spectra for several 
radial sites to apply updated patterns and this improved data 
coverage.  For example, CEDR station radials from January 26, 
2017 through September 25, 2017 were reprocessed with a 
pattern that was measured on September 25, 2017.  Fig. 2 
compares a weekly radial distribution index for the real-time 
measured pattern maps and the reprocessed measured pattern 
maps.  The weekly index is the number of radial grid cells 
containing data at least 80% of the time divided by the total 
number of radial grid cells expressed as a percentage.  The total 
number of grid cells was the count of all cells that contained at 
least one radial vector during the week.  No cells over land were 
included.  The weekly distributions of reprocessed radials often 
showed improved radial coverage according to this metric.  
Week 17 of 2017 (Apr 24 to Apr 30) is one example of a 
dramatic improvement.  The bottom panels of Fig. 2 compare 
the distributions for that week.  The reprocessed radials also 
produced average velocity maps containing less outliers. 

 

Fig. 4. Percent of radials in each hourly file that were flagged by the spatial 
median QC test at the AMAG station.    
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Fig. 5. Percent of available radial files that failed the radial count QC test.   

The North Carolina stations (DUCK, HATY and CORE) had 
been producing radial maps in near-real-time on site using radial 
metric QC [5] since August 2017 but those versions, called the 
QCD versions, of the radial maps were not used for total 
generation in the real-time totals data product until late in 2017.  
In the reprocessing effort, QCD versions were used for the entire 
year. 

Filling in data gaps due to missing or delayed files resulted 
in the inclusion of 7,270 more files in the reprocessed data set 
for 2017. 

B. Radial Quality Control Flag Statistics 

The real-time product did not make use of radial QC flags.  
It did however, exclude radials in invalid locations which were 
identified by codes produced by the manufacturer software. 

The syntax test failed for a small set of files at six sites 
coinciding (surprisingly) with the 2017 switch from Eastern 
Daylight Time to Eastern Standard Time.  Timestamps in the file 
headers of four hourly files were offset by one hour from the 
times given in the filenames.  Data at all stations were collected 
in UTC time. 

The maximum velocity QC test was put into practice for this 
reprocessing effort.  However, in 2017, radar stations had a limit 
set on the maximum velocity that was allowed to pass from the 
spectra to radial stage of processing and this maximum was less 
than the maximum of 300 cm/s chosen for the QC test.  
Therefore, this test failed no radials.  In future processing, the 
velocity limits will no longer be set at the radar station or they 
will be set at a much higher level in this earlier processing stage 
so that the QC max threshold test flags will become effective 
and will provide flag statistics that may be analyzed. 

On average, the spatial median test failed between 0 and 4% 
of the radials (at valid overwater locations) in hourly files (Fig. 
3).  NAUS had the highest average of 3.7%.  At most stations, 
the hourly time series show that the percent of radials with fail 
flags usually varies within the 0-7% range and includes some 
spikes up to 12% or 25%.  Fig. 4 is an example for a single 
station.  Sudden shifts in amounts of failures often coincide with 
changes to site configuration settings. 

For the spatial median test, maps were created to highlight 
the most frequently flagged locations at each station.  
Highlighted bearing spokes near coast or edges of coverage are 
common in these maps.  Most radials in the reprocessed data set 

were measured pattern radials and the measured radial type is 
more likely to show a pattern that lines up along a bearing or set 
of bearings since errors may concentrate along bearing lines.  
The arcs as well as partial spokes in mid to far ranges are signs 
of the test removing ionospheric interference.  Close ranges at 
all bearings were more frequently flagged at NANT and MVCO.  
Maps for stations near the Gulf Stream showed that the test was 
often flagging the Gulf Stream gradient.  In order to minimize 
this erroneous flagging, the current difference threshold at those 
sites (DUCK, HATY, CORE and LISL) was increased from 30 
cm/s to 50 cm/s.  The problem was not completely eliminated 
but flag counts decreased as a result. 

Fig. 6. Biases between the real-time and reprocessed surface currents for the 
U and V components of velocity are shown in (a) and (c) respectively.  
Unbiased root mean square differences between the real-time and reprocessed 
surface currents for the U and V components are shown in (b) and (d) 
respectively.   

Fig. 5 shows radial count file failures given as a percent of 
files that failed out of a total number of available radial files for 
2017.  1794 radial files were excluded based on the radial count 
test.  

C. Real-time versus Reprocessed Total Vector Products 

A comparison of surface current maps for the month of 
January shows that the bias, or difference between means, for U 
and V components is below 10 cm/s for most of the coverage 
area (Fig. 6).  The unbiased root mean square differences are 
typically less than 15 cm/s.  In the south, in locations where 
radial data was added, where radial metric QC was applied, and 
where currents are stronger due to the presence of the Gulf 
Stream, there are greater biases as well as greater unbiased root 
mean square differences.  Fig. 7 shows the monthly average 
vectors at grid locations with 60% data availability after 
removing data with GDOP > 1.25 for a southern section of the 
Mid-Atlantic.  Data coverage is greater in the reprocessed 
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product and reveals the Gulf Stream currents.  Also, a number 
of suspect vectors near the coast with strong average currents 
directed offshore have been eliminated in the reprocessed 
product. 

 

Fig. 7. January 2017 average current vectors for the (a) real-time and (b) 
reprocessed surface current products.  

IV. DISCUSSION 

Observing system networks should weigh the potential 
benefits that may result from reprocessing HF radar data with 
the time commitment.  The initial radial review relied heavily on 
the expertise of the QC team to make judgment calls and 
reprocess radials from spectra when deemed appropriate.  This 
is a time-consuming step, but the impact on the radials and totals 
can be quite significant.  The application of radial QC flags is 
comparatively more objective and efficient. Once QC test 
thresholds are assigned, this process is completely automated. 
However, QC flags may not catch some errors that would be 
easily noticed by an operator looking at a radial map.  

 Many types of problems can be addressed by reprocessing 
from spectra.  Cable swaps are a good example of a mistake that 
is easy to correct in reprocessing and one that is extremely 
important to correct because it can affect a large area in a 
significant way.  Cable swaps can even generate maps with 
radials going the opposite direction of the true ocean current. 

First order determination and direction finding are crucial 
steps in the creating the radial map and yet they are also parts of 
the process that can be dramatically altered for reprocessing.  
For example, if new algorithms are developed that improve 
removal of ionospheric interference from spectra, software 
running those algorithms could be utilized for reprocessing.  
This has the potential to make substantial improvements to data 
collected years ago and provide better quality data sets for 
researchers.     

Differences between real-time and reprocessed data will be 
greatest in hourly plots and daily average plots. Weekly or 
monthly averages of total vector data and averages over large 
spatial areas will not differ as much.  A researcher who would 
like to use surface current data to inform a study involving 
shorter time scales and/or a smaller geographic area may see 
significant benefit to using a reprocessed data product. 

V. CONCLUSIONS 

This paper has presented initial findings on the impact of 
reprocessing HFR data and has shown that significant 
differences occur between real-time and reprocessed products.  
However, much more may be done to show the impact on data 
quality.  Future analysis will compare the real-time and 
reprocessed products to other data sources. 

ACKNOWLEDGMENT 

We thank the University of North Carolina and the Coastal 
Studies Institute for the use of HF radar data from the North 
Carolina radar stations.  Sara Haines applied radial metric QC to 
radial data from UNC stations and kindly provided us with those 
reprocessed radial files for this effort. Thanks to the radar 
operators who helped maintain the long-range radar systems in 
2017: Ethan Handel, Rich Arena, Mike Muglia, Patterson 
Taylor, Nicolas DeSimone and Anthony Whipple.  Josh Kohut 
provided guidance on how to approach this reprocessing effort 
and helped determine our initial steps in the effort.  Josh Kohut 
and Travis Miles also helped review and annotate hourly maps 
of reprocessed totals.  

REFERENCES 

 
[1] H. Roarty, M. Smith, J. Kerfoot, J. Kohut, and S. Glenn, "Automated 

quality control of High Frequency radar data," in Oceans, 2012, 2012, pp. 
1-7. 

[2] H. Roarty, L. Palamara, J. Kohut, and S. Glenn, "Automated quality 
control of high frequency radar data II," in OCEANS 2016 MTS/IEEE 
Monterey, 2016, pp. 1-3. 

[3] J. Kohut and S. Glenn. “Improving HF radar surface current 
measurements with measured antenna beam patterns.” Journal of 
Atmospheric and Oceanic Technology., vol. 20(9), pp. 1303-1316. 2003. 

[4] Manual for Real-Time Quality Control of High Frequency Radar Surface 
Current Data: a Guide to Quality Control and Quality Assurance for High 
Frequency Radar Surface Current Observations. Version 1.0. Integrated 
Ocean Observing System (U.S.), U.S. Department of Commerce, 
National Oceanic and Atmospheric Administration, National Ocean 
Service, Integrated Ocean Observing System, Silver Spring, MD, 2016. 

[5] Manual for the Use of Real-Time Oceanographic Data Quality Control 
Flags. Version 1.1. Integrated Ocean Observing System (U.S.), U.S. 
Department of Commerce, National Oceanic and Atmospheric 
Administration, National Ocean Service, Integrated Ocean Observing 
System, Silver Spring, MD, 2017. 

[6] Haines, S., H. Seim and M. Muglia. “Implementing Quality Control of 
High-Frequency Radar Estimates and Application to Gulf Stream Surface 
Currents,” Journal of Atmospheric and Oceanic Technology, vol. 34(6), 
pp. 1207-1224. 2017, 

[7] Kim, S. Y., E. J. Terrill, and B. D. Cornuelle, “Mapping surface currents 
from HF radar radial velocity measurements using optimal interpolation,” 
J. Geophys. Res., vol. 113(C10), 2008. 

[8] Kohut, J., Roarty H.J, Randall-Goodwin, E., Glenn, S. and C. S. 
Lichtenwalner, “Evaluation of two algorithms for a network of coastal HF 
radars in the Mid-Atlantic Bight,” Ocean Dynamics, vol. 62, pp. 953–968. 
2012. 

[9] Kundu, P. “An analysis of inertial oscillations observed near Oregon 
coast,” Journal of Physical Oceanography, vol. 6(6), pp 879-893, 1976. 

 

 

(a) (b) 



<<
  /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


