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Abstract— Trees and woodlands are nowadays threatened by 

variety of aggressive diseases and fungal infections. As a result, 
internal decays in trees, can lead to the creation of cavities and 
large holes inside the trunks, which in turn can seriously 
undermine the stability and the integrity of the tree. In this regard, 
ground-penetrating radar (GPR) has recently proven to be an 
effective non-destructive testing (NDT) method, with the potential 
of providing information about the internal structure of trees. 
However, the particular shape of tree trunks prevents the use of 
traditional data processing techniques, and only limited 
information can be collected for tree health assessment purposes. 
This study shows the potential of GPR enhanced by a microwave 
tomography inversion approach in detecting tree cavities and 
hollows. A hollow tree was investigated by performing a set of 
circular GPR scans, and the internal structure of the trunk was 
reconstructed via tomographic imaging. The achieved results were 
validated by way of comparison with real sections cut from the tree 
and prove the validity of the proposed methodology in identifying 
the dimension and shape of cavities and hollows in tree trunks. 

Keywords—ground-penetrating radar (GPR); hollow trees; 
microwave tomography; NDT; tree health monitoring 

I. INTRODUCTION 

Health monitoring and conservation of woodlands and 
forests are vital to ensure the survival of ecosystems and the 
maintenance of climate conditions. At present, the protection of 
natural heritage is of crucial importance since the incidence of 
emerging infectious diseases (EIDs) is continuously increasing 
[1], often leading to the death of entire forests over a short period 
of time. Specifically, some particular bacteria and fungi attack 
the trees by entering wounds or damage created by the action of 
external agents, such as excavation procured by birds, insects, or 
fire [2]. These infections, such as the heart rot disease [3], can 
escalate into the decomposition of heartwood, and subsequently 

forming cavities and hollows into the trunks [4, 5]. To this effect, 
it is important to note that a tree hollow does not necessarily 
compromise the survival of the plant [2], as heartwood is 
composed of dead tissues, and consequently it does not 
contribute to the bio-physiological processes of the tree [6]. In 
fact, the tree can continue to increase in size [7], as the 
distribution and storage of nutrients takes place in the sapwood 
[6]. However, the decomposition of the heartwood, whose 
primary function is to provide structural support [6], and 
potential formation of hollows can affect heavily the stability of 
the tree. Strength of the stem is reduced by the presence of 
cavities and hollows, resulting in trees being structurally weaker 
and more likely to break under the action of external forces, such 
as wind load [8]. This can create dangerous scenarios, especially 
in case of hollow trees located in public parks or alongside roads, 
where breakage can be harmful to people and properties [8, 9]. 

Within this framework, the identification of the early stage 
symptoms of the above-mentioned infections is essential to 
identify affected trees and implement control measures. This is 
however a challenging task, as first symptoms of fungal 
infections are mostly located in the innermost core of the trunk, 
and cannot be recognised by visual inspection [10]. In addition 
to this, it is important to monitor key features in hollow trees, 
such as the thickness of the bark, to ensure that critical 
conditions for the structural stability of trees have not been 
reached. 

Core drilling is still one of the most used methods for decay 
detection, despite of its major intrusiveness. Drilling damages 
the tree trunk, and leads potentially to new infections. To this 
extent, the use of non-destructive testing (NDT) methods, such 
as ultrasound tomography [11], electrical resistivity tomography 
(ERT) [12], X-ray tomography [13] and infrared thermography 
[14] has been investigated in this area of endeavour. Microwave 
tomography is classified as an electromagnetic (EM) method 
and has provided good results in tree assessment applications 
[15-17]. Furthermore, ground-penetrating radar (GPR) has 
proven to be a suitable and powerful method in forestry 
engineering applications [18]. Recent research has shown GPR 
potential in tree trunks monitoring [18, 19] and tree root system 
investigations [20-23]. 

It is important to consider that, given the cylindrical-like 
shape of tree trunks and the random location and size of internal 
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anomalies, traditional GPR signal processing techniques do not 
represent a viable solution to the problem of decay detection. On 
the other hand, tomographic approaches have proven to be 
effective for investigation of trees [15-17] and other cylindrical-
shaped objects [24, 25]. In addition to this, numerical simulation 
of GPR signal has been used for interpreting the shape and 
position of tree trunks’ internal decays [26, 27]. 

II. AIM AND OBJECTIVE 

The aim of this study is to implement a viable and robust 
GPR data processing methodology for the assessment of the 
main structural features of hollow trees (i.e., thickness of the 
structural solid layer and potential cracks).  

To achieve this aim, the feasibility of a microwave 
tomography inversion approach is analysed in the present 
research. 

Specifically, GPR data from a hollow tree were collected, 
and pre-processing was applied to create the input dataset for 
application of the microwave tomographic approach. The tree 
was eventually felled and a few sections were cut for validation 
purposes. 

III. METHODOLOGY 

A. The Survey Technique 

The survey was carried out in Gunnersbury Park, Ealing, 
London (United Kingdom). A matured tree containing a cavity 
was examined. The presence of a tree hollow was known based 
on previous investigations. 

Circular measurements were collected parallel to the ground, 
spaced 0.1 m from one another. The investigated area was 1.5 m 
height, and it was covered by 15 scans (Fig. 1). The first scan 
was taken at the bottom of the tree (h = 0 m), whereas the last 
one was collected at the top section (h = 1.5 m).  

The radius of the circle approximating the contour of the tree 
sections was derived indirectly from the measured 
circumference and the average radius of the trunk was equal to 
0.63m. 

A 2 GHz Aladdin hand-held antenna system, manufactured 
by IDS GeoRadar (Part of Hexagon), was used for testing 
purposes. The time-step was equal to ∆t = 6.25·10-11 s and the 
spatial step of the measuring wheel was ∆s = 1 cm. 

Subsequently, the tree was felled and the investigated part of 
the trunk was cut into 0.2 m thick slices, which were used for 
validation purposes. 

B. Data Processing Framework: the Microwave Tomography 
Inversion Approach 

The microwave tomography inversion approach adopted in 
this study exploits a linearised model of the EM scattering based 
on the Born Approximation (BA) [28, 29]. In this regard, it is 
well-known that BA allows for a quantitative reconstruction 
only if the targets in the scenario are weak scatterers.  

However, if the weak scattering assumption is no longer 
valid, it is still possible to obtain reliable information regarding 
the presence, position and approximate shape of targets [30]. 

 
Fig. 1. The investigated tree. 

In this study, a linear inverse scattering approach based on 
the BA is adopted under a multi-monostatic/multi-frequency 
configuration. A 2D scenario is considered, consisting of the 
cross-section of a tree trunk where the measurement points ࢘௠	are located at a fixed height. The investigated region D, 
which corresponds to the trunk section, is assumed 
homogeneous with a constant relative dielectric permittivity ߝ௕. 
The presence of targets in D is described by the contrast function ߯, which accounts for the difference between the targets’ 
permittivity and the permittivity of the background medium. For 
each measurement point ࢘௠ and angular frequency ω, the 
measured scattered field ܧ௦	 is related to the unknown contrast 
function ߯ by the following linear integral equation: 

,௦ሺ࢘௠ܧ       ߱ሻ = ݇௕	ଶ ∬ ݃௘ሺ࢘௠, ࢘,߱ሻܧ௜௡௖ሺ࢘, ߱ሻ߯ሺ࢘ሻ݀࢘஽  (1) 

where ݇௕ is the wave-number of the medium, ܧ௜௡௖  is the 
incident field in D and ݃௘ is the Green’s function accounting for 
the radiation at ࢘௠ by the elementary source located at ࢘. The 
inverse problem defined by (1) is solved by resorting to the 
adjoint inversion scheme [29]: 

     ߯ሺ࢘ሻ = ∬൫݃௘ሺ࢘௠, ࢘,߱ሻܧ௜௡௖ሺ࢘, ߱ሻ൯∗ܧ௦ሺ࢘௠, ߱ሻ	݀߱݀࢘௠ (2) 

which is essentially equivalent to a frequency-domain back 
projection [29]. 

The spatial map defined by the amplitude of the contrast 
function retrieved via (2) is referred to as a tomographic image. 
The presence of high contrast areas provides indications on the 
position and geometry of targets, e.g. decayed areas or tree 
hollows.  

In regard to the present study, the raw radargrams are 
presented in time domain, subsequently processed and then 
focused with the adjoint inversion scheme in the frequency 
domain. The overall data processing framework consists in the 
following steps: 

• zero-time setting; 

• background removal to filter the direct coupling and 
the reflection from the air/trunk interface. To this end, the 



subspace projection method [31] is adopted. Specifically, the 
singular value decomposition (SVD) of each B-scan matrix is 
performed and the first Nt terms of the singular spectrum, 
representative of the clutter, are filtered; 

• Fourier transform of the filtered raw data in order to 
achieve the data in the frequency domain; 

• adjoint inversion. 

IV. RESULTS AND SHORT DISCUSSION 

Data pre-processing was applied to the raw radargrams by 
setting the zero-time at 2.2 ns. Moreover, the SVD-based 
background removal procedure was implemented by filtering 
the first Nt =10 terms in the singular spectrum of each B-scan. 
Figure 2 shows a comparison between raw (Fig. 2a) and pre-
processed (Fig. 2b) radargrams collected along the first profile 
(h=0).  

The presence of the tree hollow is identified in the processed 
data output by the signal reflections at a two-way travel time in 
a range until to about 5-6 ns. 

After the pre-processing stage, the adjoint inversion 
approach was then applied by considering the frequency band 
500-2000 MHz sampled with 31 frequencies uniformly spaced 
by 50 MHz. The trunk section was discretised into image pixels 
with size 1 cm and the relative dielectric permittivity was set at 
ε = 40. Permittivity measurements were conducted using a 1 
GHz horn antenna system from IDS GeoRadar (Part of 
Hexagon), in line with the methodology reported in [32]. 

The tomographic image in Fig. 3 refers to the tree section h 
= 0 m. Several anomalies can be observed in the wood area, 
whereas no targets are detected in the tree hollow. This result is 
consistent with the radargram in Fig. 2b, which shows a notable 
attenuation of the signal reflections after 6 ns. Regardless of 
these attenuation effects, it is important to note how the 
tomographic approach allows to focus those reflections at the 
location points where they originate.  

Therefore, this method contributes to ease the interpretation 
of the internal configuration of the tree. Indeed, the microwave 
tomography approach is able to locate the tree hollow with a 
good accuracy and in a robust way. 

V. CONCLUSION 

This paper presents a demonstration of the ground-
penetrating radar (GPR) capability in detecting hollows and 
cavities in tree trunks.  

The data collection methodology as well as the hand-held 
GPR antenna system and central frequency (2 GHz) used for the 
investigation have proven viable for use on hollow trees.  

The application of a tomographic inversion approach was 
proven effective in detecting the main structural features of a 
hollow tree. 

In particular, it is clear how the proposed approach can assess 
this particular tree types as well as other information such as the 
thickness of the solid structural layer.  

 
(a) (b) 

Fig. 2. Radargrams of the investigated tree at h = 0 m. Raw radargam (a) 
and processed radargram after the application of the pre-processing stage 

(b). 

Future research could task itself on the application of the 
tomographic approach to multi-frequency GPR data collected on 
hollow tree trunks, in order to explore whether a more 
comprehensive amount of information, in terms of decay types 
and their location, can be provided. 

 

 

Fig. 3. Tomographic image of the tree section at h = 0 m. (a) Planar view of 
the cut tree section, and (b) superimposition with the spatial map, representing 

the contrast function of the trunk section. 

(a) 

(b) 



Realistic numerical simulations could be developed based on 
the real-life information (i.e., the internal structure of the tree as 
well as the location and size of the internal decay) collected on 
the tree as well as the electromagnetic data gathered from the 
inspections. These developments could contribute to expand the 
existing knowledge in terms of the tomography applications in 
this area of endeavour. 

REFERENCES 
[1] P. K. Anderson, A. A. Cunningham, N. G. Patel, F. J. Morales, P. R. 

Epstein and P. Daszak, “Emerging infectious diseases of plants: pathogen 
pollution, climate change and agrotechnology drivers,” Trends in ecology 
& evolution, vol. 19, no. 10, pp. 535-544, 2004.  

[2] Z. Zheng, S. Zhang, C. Baskin, J. Baskin, D. Schaefer, X. Yang and L. 
Yang, “Hollows in living trees develop slowly but considerably influence 
the estimate of forest biomass,” Functional Ecology, vol. 30, no. 5, pp. 
830-838, 2016.  

[3] H. M. Good, J. T. Basham and S. D. Kadzielawa, “Respiratory activity of 
fungal associations in zones of heart rot and stain in sugar maple,” 
Canadian Journal of Botany, vol. 46, no. 1, pp. 27-36, 1968.  

[4] K. L. Cockle, K. Martin and G. Robledo, “Linking fungi, trees, and hole-
using birds in a Neotropical tree-cavity network: Pathways of cavity 
production and implications for conservation,” Forest Ecology and 
Management, vol. 264, pp. 210-219, 2012.  

[5] D. B. Clark and D. A. Clark, “ Landscape-scale variation in forest 
structure and biomass in a tropical rain forest,” Forest ecology and 
management, vol. 137, no. 1-3, pp. 185-198, 2000.  

[6] S. G. Pallardy, Physiology of woody plants, Academic Press, 2010.  

[7] A. B. Edworthy and K. Martin, “Long-term dynamics of the 
characteristics of tree cavities used for nesting by vertebrates,” Forest 
ecology and management, vol. 334, pp. 122-128, 2014.  

[8] C. Mattheck, K. Bethge and P. W. West, “Breakage of hollow tree stems,” 
Trees, vol. 9, no. 1, pp. 47-50, 1994.  

[9] M. J. Ellison, “Quantified tree risk assessment used in the management of 
amenity trees,” Journal of Arboriculture, vol. 31, no. 2, pp. 57-65, 2005.  

[10] S. Denman, N. Brown, S. Kirk, M. Jeger and J. Webber, “A description 
of the symptoms of Acute Oak Decline in Britain and a comparative 
review on causes of similar disorders on oak in Europe,” Forestry: An 
International Journal of Forest Research, vol. 87, no. 4, pp. 535-551, 2014.  

[11] G. Deflorio, S. Fink and F. W. Schwarze, “Detection of incipient decay in 
tree stems with sonic tomography after wounding and fungal inoculation,” 
Wood Science and Technology, vol. 42, no. 2, pp. 117-132, 2008.  

[12] S. A. Al Hagrey, “Electrical resistivity imaging of tree trunks,” Near 
Surface Geophysics, vol. 4, no. 3, pp. 179-187, 2006.  

[13] Q. Wei, B. Leblon and A. La Rocque, “On the use of X-ray computed 
tomography for determining wood properties: a review,” Canadian 
journal of forest research, vol. 41, no. 11, pp. 2120-2140, 2011.  

[14] A. Catena, “Thermography shows damaged tissue and cavities present in 
trees,” Nondestructive Characterization of Materials, pp. 515-524, 2003.  

[15] F. Boero, A. Fedeli, M. Lanini, M. Maffongelli, R. Monleone, M. 
Pastorino, A. Randazzo, A. Salvadè and A. Sansalone, “ Microwave 
tomography for the inspection of wood materials: Imaging system and 
experimental results,” IEEE Transactions on Microwave Theory and 
Techniques, vol. 66, no. 7, pp. 3497-3510, 2018. 

[16] A. M. Alani, F. Soldovieri, G. Gennarelli, I. Giannakis, I. Catapano, L. 
Lantini, G. Ludeno and F. Tosti, “A tomographic inversion approach for 
the detection of decay and cavities in tree trunks using ground penetrating 
radar,” in 10th International Workshop on Advanced Ground Penetrating 
Radar, The Hague, The Netherlands, 2019.  

[17] A. M. Alani, F. Soldovieri, I. Catapano, I. Giannakis, G. Gennarelli, L. 
Lantini, G. Ludeno and F. Tosti, “The Use of Ground Penetrating Radar 
and Microwave Tomography for the Detection of Decay and Cavities in 
Tree Trunks,” Remote Sensing, vol. 11, no. 18, 2019.  

[18] H. Lorenzo, V. Pérez-Gracia, A. Novo and J. Armesto, “Forestry 
applications of ground-penetrating radar,” Forest Systems, vol. 19, no. 1, 
pp. 5-17, 2010.  

[19] J. Ježová, L. Mertens and S. Lambot, “Ground-penetrating radar for 
observing tree trunks and other cylindrical objects,” Construction and 
Building Materials, vol. 123, pp. 214-225, 2016.  

[20] A. M. Alani, L. B. Ciampoli, L. Lantini, F. Tosti and A. Benedetto, 
“Mapping the root system of matured trees using ground penetrating 
radar,” in 2018 17th International Conference on Ground Penetrating 
Radar (GPR), Rapperswil, Switzerland, 2018.  

[21] L. Lantini, R. Holleworth, D. Egyir, I. Giannakis, F. Tosti and A. Alani, 
“Use of ground penetrating radar for assessing interconnections between 
root systems of different matured tree species,” in 2018 IEEE 
International Conference on Metrology for Archaeology and Cultural 
Heritage, Cassino, Italy, 2018.  

[22] A. M. Alani and L. Lantini, “Recent advances in tree root mapping and 
assessment using non-destructive testing methods: a focus on ground 
penetrating radar,” Surveys in Geophysics, pp. 1-42, 2019.  

[23] L. Lantini, F. Tosti, I. Giannakis, D. Egyir, A. Benedetto and A. M. Alani, 
“A Novel Processing Framework for Tree Root Mapping and Density 
Estimation using Ground Penetrating Radar,” in 10th International 
Workshop on Advanced Ground Penetrating Radar, The Hague, The 
Netherlands, 2019.  

[24] G. Leucci, N. Masini, R. Persico and F. Soldovieri, “GPR and sonic 
tomography for structural restoration: the case of the cathedral of 
Tricarico,” Journal of Geophysics and Engineering, vol. 8, no. 3, pp. S76-
S92, 2011.  

[25] L. L. Monte, D. Erricolo, F. Soldovieri and M. C. Wicks, “Radio 
frequency tomography for tunnel detection,” IEEE Transactions on 
Geoscience and Remote Sensing, vol. 48, no. 3, pp. 1128-1137, 2009.  

[26] I. Giannakis, F. Tosti, L. Lantini and A. M. Alani, “Health Monitoring of 
Tree Trunks Using Ground Penetrating Radar,” IEEE Transactions on 
Geoscience and Remote Sensing, vol. 57, no. 10, pp. 8317-8326, 2019.  

[27] I. Giannakis, F. Tosti, L. Lantini and A. M. Alani, “Diagnosing emerging 
infectious diseases of trees using ground penetrating radar,” IEEE 
Transactions on Geoscience and Remote Sensing, vol. 58, no. 2, pp. 1146-
1155, 2019.  

[28] F. Soldovieri and R. Solimene, “Ground Penetrating Radar Subsurface 
Imaging of Buried Objects,” in Radar Technology, In-Tech, 2010, pp. 
105-126. 

[29] R. Solimene, I. Catapano, G. Gennarelli, A. Cuccaro, A. Dell'Aversano 
and F. Soldovieri, “SAR Imaging Algorithms and Some Unconventional 
Applications: A unified mathematical overview,” IEEE Signal Processing 
Magazine, vol. 31, no. 4, pp. 90-98, 2014.  

[30] I. Catapano, G. Gennarelli, G. Ludeno, F. Soldovieri and R. Persico, 
“Ground Penetrating Radar: Operation Principle and Data Processing,” 
Wiley Encyclopedia of Electrical and Electronics Engineering, pp. 1-23, 
1999. 

[31] R. Solimene, A. Cuccaro, A. Dell’Aversano, I. Catapano, and F. 
Soldovieri, “Ground clutter removal in GPR surveys,” IEEE Journal of 
Selected Topics in Applied Earth Observations and Remote Sensing, vol. 
7, no. 3, pp. 792-798, 2013. 

[32] A. M. Alani, I. Giannakis, L. Zou, L. Lantini and F. Tosti, “Reverse-time 
migration for evaluating the internal structure of tree-trunks using ground-
penetrating radar,” NDT&E International, accepted (in press). 

 

 



<<
  /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


