
Abstract 

A single panoramic annular lens optical system and 
high-sensitivity, high-resolution CCD sensors form the 
basis of a 360° panoramic night vision image processing 
hardware platform. The unwrapped and correcting 
algorithm based on Coordinate Rotation Digital Computer 
(CORDIC) and bilinear interpolation algorithm was 
presented in this paper, with the purpose of processing 
dynamic panoramic annular image. The night vision image 
enhancement algorithm, based on adaptive piecewise 
linear gray transformation (APLGT) and Laplacian of 
Gaussian (LOG) edge detection, were given. An original 
annular panoramic image captured by panoramic annular 
lens (PAL) can be unwrapped and corrected to 
conventional rectangular image without distortion, which 
is much more coincident with people’s vision. APLGT 
algorithm can be adaptively truncate the image histogram 
on both ends to obtain a smaller dynamic range so as to 
enhance the contrast of the night vision image. LOG 
algorithm can be propitious to find and detect dim small 
targets in night vision circumstance. The algorithm for 
panoramic image processing is modeled by VHDL and 
implemented in FPGA. The experimental results show that 
the proposed panoramic image algorithm for unwrapped 
and distortion correction has the lower computation 
complexity and the architecture for dynamic panoramic 
image processing has lower hardware cost and power 
consumption.  

1. Introduction
Panoramic imaging techniques can image a full

hemispherical, or even greater, field of view by means of 
special imaging devices. A panorama is an image having a 
wide horizontal field of view, up to a full 360°. 
Conventional video cameras have a limited field of view, 
usually smaller than the human field of view. The 
panoramic image plays more and more important roles; it is 

extensively applied in fields such as robot navigation, 
virtual reality, surveillance, computer vision, and 
visualization. Processing speed and precision are the 
critical features of a dynamic panoramic image algorithm, 
especially for real-time and high-quality image 
applications. Hence, a great deal of significant research has 
been done on panoramic image algorithms in recent years.  

There are many different panoramic image processing 
algorithms based on different panoramic image acquisition 
methods. Image stitching algorithms are a common 
method. The images are obtained by multiple cameras or 
one rotating camera. Two images capture different portions 
of the same scene with an overlapping region in both 
images. The aligned images are then projected onto a plane 
or cylinder to stitch into a panoramic image. The 
disadvantages of image stitching algorithms are that 
additional cameras increase the cost and that the need for 
moving parts decreases the robustness of the system. 
Another panoramic image algorithm is a distortion 
correcting algorithm. The panoramic image is taken using a 
single camera and fish-eye lens or special mirror (e.g., 
conical, spherical, hyperboloidal). Through the special 
mirror or fish-eye lens, a single image encompasses the 
entire scene. The shortcoming is that the geometric 
structure of the optical system is complicated [1]. 

In this paper, we propose the algorithm for unwrapped 
and distortion correction basing on CORDIC and bilinear 
interpolation algorithm for panoramic image, by utilizing 
of FPGA as a video processor. The original panoramic 
images in this article are obtained by panoramic annular 
lens (PAL). Panoramic Annular Lens' main advantage to 
other omni-directional monitoring systems is that it is a 
cheap, small, compact device with no external spherical, 
conical or para-boloidal reflecting mirror as in other 
panoramic optical devices. 
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2. Structure and principle of panoramic 
annular lens  

The geometric structure of the PAL is illustrated in 
Figure 1. The PAL is a single element lens made from a 
high index of refraction glass with certain portions of the 
lens coated with a mirrored surface. PAL contains two 
reflecting surfaces and two refracting surfaces and relies 
upon both reflection and refraction in forming an image. 
And it can provide a panoramic view of the entire 360 
degrees surrounding the optical axis. The lens is unique in 
that it images a three-dimensional object field onto a two 
dimensional image plane. A "normal" lens is capable of 
only imaging two-dimensional object space onto the image 
plane. The width of the annular image of the cylinder of 
vision will correspond to the viewing angleθ , which equals 
to the sum of α  and β  in the direction of the axis. The 
viewing angleθ  covers the entire 360 degrees surrounding 
the optical axis. This combination of reflecting surfaces and 
refracting surfaces provides the PAL with a field of view 
extending from approximately β− degrees to α+  degrees 
from the optical axis, which β is about 12 degrees and α is 
about 33 degrees. As shown in Figure.1, it depicts a ray 
diagram for the PAL, showing the path a ray will traverse 
inside the lens. Rays A and B show the minimum and 
maximum ray acceptance angles that are captured onto the 
PAL image plane. Any ray originating from outside the θ  
degree field of view will not form a part of the image. And 

'A  and 'B  are image points of A and B according to the 
beam path [2]. 

 
Figure 1: Structural principle sketch of panoramic annular lens 
optical system 

3. Panoramic annular image processing 
algorithm 

3.1 Analysis of panoramic image unwrapped and 
distortion correction algorithm 

The resulting annular panoramic image is shown in 
Figure 1 (bottom right). These panoramic annular images 
(i.e., “donut” images) suffer from wide distortion and are 

not easy for a human observer to view. To improve the 
visual comprehension, a dynamic panoramic image 
processing algorithm is proposed in this article. The 
“donut” image captured by the PAL is unwrapped and 
corrected to fit within a conventional rectangular image 
without distortion. The algorithm is based on a CORDIC 
and bilinear interpolation algorithm and considers the 
characteristics of an annular panoramic image. The 
algorithm is written in VHDL and implemented on an 
FPGA video processor to make use of the powerful 
computational capability and good programmability of 
FPGA hardware. Figure 2 shows the geometry used in the 
unwrapping algorithm. The “donut” image is mapped onto 
the output frame using a polar to rectangular coordinate 
transformation. According to Figure 2, unwrapping the 
“donut” image into a conventional rectangular panoramic 
view results in a panoramic picture with a maximum height 
of R r− . The length of the unwrapped image is 2 Rπ , 
which equals the perimeter of the outer circle, that is, the 
full 360° view of the scene. The size of the unwrapped 
picture is 2 ( )R R rπ × − . 

 
Figure 2: Principle of the panoramic annular image unwrapping 
and distortion correcting 

3.2 Analysis of CORDIC algorithm 
After analyzing the principle of panoramic image 

processing algorithm, the complexity of its computation is 
considered as the key problem of the implementation of 
dynamic panoramic visual system. Because the panoramic 
image algorithm uses multipliers and look-up tables 
containing trigonometric functions, such as sine, cosine 
function, this results in complicated hardware, insufficient 
speed and low precision. And so, we proposed the 
algorithm based on CORDIC for panoramic image 
unwrapped and distortion correction in order to implement 
by means of FPGA as a processor. By utilizing CORDIC 
algorithm, it is very easy to implement for computing sine, 
cosine trigonometric functions and coordinate 
transformation from polar to Cartesian. 

CORDIC (Coordinate Rotation Digital Computer), 
advanced by J.D Volder in 1959, is a method for computing 
elementary functions using minimal hardware such as 
shifts, adds, subs and compares. CORDIC works by 
rotating the coordinate system through constant angles until 
the angle is reduces to zero. The CORDIC algorithm 
performs a planar rotation. Graphically, planar rotation 
means transforming a vector ( , )i iX Y into a new 
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vector ( , )j jX Y , as shown in Figure.3. The principle is 
described as the following equations. Using a matrix form, 
a planar rotation for a vector of ( , )i iX Y is defined as 

cos sin
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j i

j i

X X
Y Y

θ θ
θ θ

−⎡ ⎤ ⎡ ⎤⎡ ⎤=⎢ ⎥ ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎣ ⎦⎣ ⎦

 (1) 

The angle rotation can be executed in several steps, using 
an iterative process. Each step completes a small part of the 
rotation. Many steps will compose one planar rotation. A 
single step is defined by the following equation: 
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Equation 2 can be modified by eliminating the 

nθcos factor. 
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If we restrict the rotation angle steps so that the tangent 
of a step is a power of 2, multiplying or dividing by the 
tangent can be implemented using a simple shift operation 
and additional multipliers can be eliminated. The angle for 
each step is given by 

1arctan
2n nθ ⎛ ⎞= ⎜ ⎟

⎝ ⎠
   (4) 

All summed iteration-angles must equal the rotation 
angle  

0
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=∑              (5) 

Where 
{ }1; 1nS = − +   (6) 

This results in the following equation for tan nθ
tan 2 n

n nSθ −=   (7) 
Combining equation 3 and 7 results in 
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Besides for the cos nθ  coefficient, the algorithm has been 
reduced to a few simple shifts and additions. The 
coefficient can be eliminated by pre-computing the final 
result. The first step is to rewrite the coefficient. 

1cos cos arctan
2n nθ ⎛ ⎞⎛ ⎞= ⎜ ⎟⎜ ⎟

⎝ ⎠⎝ ⎠
 (9) 

The second step is to compute equation 9 for all values of 
‘n’ and multiplying the results, which we will refer to as K. 
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K is constant for all initial vectors and for all values of the 
rotation angle, and it is normally referred to as the 
congregate constant. The derivative P is the radius factor, 
which equals 1.64676 in circular operation mode [3, 4].  

Figure 3: sketch map of planar rotation based on CORDIC 

3.3 Bilinear interpolation algorithm 
Pixels in unwrapped rectangular image can be 

constructed from those in original panoramic annular 
image. Coordinate of any pixel in original panoramic 
annular image can be computed by means of CORDIC. 
Result coordinate of unwrapped rectangular image is used 
to get a pixel value from the original image. This pixel 
value is used to fill the corresponding pixel in unwrapped 
rectangular image. Since sinθ  and cosθ  are fractions and 
less than 1, the calculated coordinate may not be an integer. 
The pixels in different images can't be mapped one-to-one. 
It is necessary to do interpolation to get correct value for 
pixel of unwrapped rectangular image. There are some 
common processing methods, such as nearest neighbor 
interpolation, bilinear interpolation and bicubic 
interpolation. We choose the bilinear interpolation in the 
implementation because of its high precision and relatively 
less complexity.  

Fill-in algorithm can interpolate one or several gray 
values in the space between adjacent scan lines where there 
are no sampling data. The gray values of pixels of no 
sampling data may be calculated by fill-in algorithm. 
Actually, bilinear interpolation is a smoothing filter. And 
the principle of bilinear interpolation algorithm is described 
as the following equations: 

( , ) ( 1 ) ( , ) ( ) ( , 1)f x y j y f x j y j f x j= + − + − +      (11) 
( , 1) ( ) ( 1, 1) ( 1 ) ( , 1)f x j x i f i j i x f i j+ = − + + + + − +

(12) 
( , ) ( ) ( 1, ) ( 1 ) ( , )f x j x i f i j i x f i j= − + + + −          

(13) 
InputWidthi x

OutputWidth
⎛ ⎞

= ×⎜ ⎟
⎝ ⎠

    (14) 

InputHeightj y
OutputHeight

⎛ ⎞
= ×⎜ ⎟
⎝ ⎠

  (15) 

where 
0 ,0x OutputWidth y OutputHeight≤ < ≤ < . OutputWidth
and OutputHeight  are the width and height of output 
image, respectively. InputWidth and InputHeight  are the 
width and height of input image, respectively. ( , )f x y  is 
the gray value of
pixel ( , )x y . ( , )f i j , ( 1, )f i j+ , ( , 1)f i j + and 
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( 1, 1)f i j+ +  are the sample values of four neighbor points 
around pixel ( , )x y . 

Equations (11) are simple and easy to be realized with 
FPGA hardware and the interpolation speed is very fast. 

4. Night vision image enhancement algorithm
The image enhancement is of great importance in the

area of night vision technology. The main objective of 
image enhancement is to process an image in order to make 
the images more suitable for human visual system. Firstly 
the spatial domain approaches are based on direct 
manipulation of pixels in an image, APLGT histogram 
enhancement algorithm, was discussed. And then LOG 
edge detection algorithm was discussed. 

4.1 APLGT histogram enhancement algorithm 
The APLGT histogram enhancement algorithm is a pixel 

histogram transformation function that enhances the 
contrast of image. The dynamic range of the histogram 
components are concentrated on the low side of the gray 
scale in a night vision image, and, generally, the dynamic 
range of night vision is narrow. A piecewise linear gray 
transformation allows that narrow dynamic range to be 
expanded to use the entire range of the image. The pixel 
values within the narrow dynamic range are displayed with 
marginal loss of quality, while information in the other 
parts of the image is discarded, increasing the contrast of 
the image. The diagram of the pixel transformation 
function is shown in Figure 4. 

Figure 4: sketch map of piecewise linear gray transformation  

According to Figure 4, the expression of piecewise linear 
gray transformation is defined as 

[ ]
[ ]

1 1

2 1 1 1 2

3 2 2 2

( , ),0 ( , )
( , ) ( , ) , ( , )

( , ) , ( , ) m

k x y x y
x y k x y x y

k x y x y

ϕ ϕ ϕ
ψ ϕ ϕ ψ ϕ ϕ ϕ

ϕ ϕ ψ ϕ ϕ ϕ
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⎪
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Where 1 1 1 2 2 1 2 1/ , ( ) /( )k kψ ϕ ψ ψ ϕ ϕ= = − −  and 
3 2 2( ) /( )m mk ψ ψ ϕ ϕ= − − . Function ( , )x yϕ  is mapped to 

function ( , )m x yψ  in expression (16). 
The above transformation method is just an example 

according to piecewise linear gray transformation for three 

line segments. In practice, the whole gray range can be 
divided into any segment of transformation section 
according to practice application.  

The key idea of the piecewise linear transformation 
algorithm is to first truncate the image histogram on both 
ends to obtain a smaller dynamic range for the image pixel 
values and then to spread out the pixel values in adaptive 
range. The APLGT histogram enhancement algorithm is 
the one which have the adaptive property and be good for a 
large number of images with the characteristic of different 
image. The adaptive piecewise linear transformation with 
three line segments based on clipping principle is shown in 
Figure 5. It can transform the gray scale below the begin 
point into the same gray level 0 and those above the end 
point into one gray level 255. 

Let { },k ka n  be defined as follows. ka  is the k th gray level 
and kn is the number of pixels that have ka  gray level. Let

0a  denote the pixel gray of the most frequency and 0n

denote the number of times that the gray level 0a  appears in
image. And then let Tn be defined as follows: 

0 10%Tn n= ⋅ . 
Between the linear region[ ]00, a , it is necessary to exist 

{ },L La n , all the gray level in region [ ]0, La satisfy the 
equation i Tn n< ,where [0, ]Li a∈ ; Similarly, between the 
linear region [ ]0 ,255a , it is necessary to exist { },R Ra n , all the 
gray level in region[ ], 255Ra  satisfy the equation i Tn n< ,where 

[ , 255]Ri a∈ . 

Figure 5: sketch map of adaptive piecewise linear transformation 
based on clipping principle 

We can now deal with the modified transformation 
function as follows. 
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Where function ( , )x yϕ  denotes the gray value of original 
image. And transformation function ( , )x yψ  is the gray 
value of enhancement image by means of piecewise linear 
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transformation. Transform intensity values [ ]0, La to 
0, [ ,255]Ra to 255,and [ , ]L Ra a to [ ]0, 255 using piecewise linear
stretching.  

The transformation function is approximated by a 
piecewise linear function, which to transform the original 
pixel values to enhancement ones for the displayed image 
and increase the slope of the grayscale function to realize 
contrast compensation.  

The APLGT histogram enhancement algorithm is more 
flexible and can be realized simply and has high 
performance in enhancing the contrast of an image. As 
shown in Figure 6, the left half area is the original night 
vision image and the right half area is the enhancement 
image by means of APLGT histogram enhancement 
algorithm. 

Figure 6: night vision image and adaptive piecewise linear gray 
transformation histogram enhancement image 

4.2 LOG edge detection algorithm 
With regard to the night vision image, it has some 

inherence characteristics of low contrast between targets 
and background, blurring edges and bigger noise than other 
visible images. In this paper we use LOG edge detection 
algorithm.The LOG operator is actually a combination of a 
low pass filter and a high pass filter. In practice a Gaussian 
is employed to smooth the image before the Laplacian is 
applied. 

A two dimensional Gaussian function ( ),H x yσ is as 
follows:  

( )
2 2

22
2

1,
2

x y

H x y e σ
σ πσ

+−
=

       (18) 
Where σ  is the standard deviation of the Gaussian filter. 
With Fourier  

( )
2 2

2
1 ( )

2,
u v

h u v e σ
σ

− +
=

         (19) 
The input image is smoothed by a Gaussian, 

( ), * ( , )H x y f x yσ . Where * denotes convolution, ( , )f x y  is 
the input original image. 

A laplacian operation is then applied to the 
convolution. Since 

( ) ( )2 2[ , * ( , )] , * ( , )H x y f x y H x y f x yσ σ∇ = ∇    (20) 
The two operations can be combined into one filter, the 
LOG operator, which is defined by  

( )
2 2

2
12 2 ( )

2 2
4 2

1, (1 )
2

x yx yH x y e σ
σ πσ σ

− ++∇ = −
  (21) 

And then, we can get the Fourier transform of the LOG 
operator.  

( )
2 2

2
1 ( )

2 2 2 2 2[ ] , 2 ( )
u v

F H u v u v e σ
σ π

− +
∇ = − +    (22) 

Where F denotes the Fourier transform and ( , )f x y  and 
( ),F u v  is a Fourier transform pair.

Rosenfeld and Kak showed that the simplest 
isotropic derivative operator is the Laplacian, which, for 
input image function ( , )f x y  of two variables, is defined as 

2 2
2

2 2

f ff
x y

∂ ∂∇ = +
∂ ∂   (23) 

We can use different approximations for make proper 
model for laplacian operator. 

1

0 1 0
1 4 1

0 1 0
Laplacian Mask

−⎡ ⎤
⎢ ⎥⋅ = − −⎢ ⎥
⎢ ⎥−⎣ ⎦       (24)

2

1 1 1
1 8 1
1 1 1

Laplacian Mask
− − −⎡ ⎤
⎢ ⎥⋅ = − −⎢ ⎥
⎢ ⎥− − −⎣ ⎦       (25)

We note from these masks that the above 
implementations are isotropic. Mask1 and Mask2 are 
isotropic for rotation increments of 90 and 45 , respectively. 

According to values of σ  variety of mask can be 
implemented. As shown in Figure 7, the left half area is the 
original image and the right half area is the enhancement 
image by means of LOG edge detection algorithm. 

5. FPGA implementation of dynamic
panoramic image processing system and 
experimental results  

Nowadays, FPGA technology is applied widely to 
implement logic circuits because it is configurable and 
parallelism can be exploited to achieve high speed. An 
FPGA can be programmed with many different hardware 
definition languages, such as VHDL, Verilog HDL, et al. 
And for this paper’s image processing system the language 
of choice was VHDL. We use VHDL to describe the logic 
function of system and image processing algorithm with 
pipeline structure. Shown in Figure 8 is a block diagram of 
dynamic panoramic image processing system based on 
FPGA.  

The video stream from the panoramic annular lens 
camera is sent to the video processor system for dynamic 
panoramic image processing. The proposed image 
processing system is constructed with panoramic annular 
lens video camera and FPGA system constructed with PAL 
(Phase Alternating Line) video encoder/decoder chip. 
FPGA is LSI (Large Scale Integration) that has 
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programmable and reconfigurable inner circuits. In this 
paper, the Logic Element number of FPGA is 1,000,000 
system gates. 

 
Figure 7: Original image and LOG edge detecting image 

The dynamic panoramic processing algorithms are 
implemented on the FPGA video processor system 
automatically. The input images from panoramic annular 
lens video cameras are high sensitivity and high resolution. 
The obtained digital image data are stored in SRAM on the 
FPGA system and are processed in-time. All the 
experiments of the panoramic image processing algorithm 
are performed on a FPGA image processing system. The 
original panoramic annular input image is shown in Figure 
9. Figure 10 is the unwrapped octagon direction rectangular 
image [5].  

 
Figure 8: Block diagram of dynamic panoramic image processing 
hardware system 

6. Conclusions 
This article presented an image processing algorithm and 

its FPGA hardware implementation for dynamic panoramic 
annular images. The CORDIC algorithm is used to perform 
a coordinate transformation and image unwrapping, and a 
fill-in algorithm is applied to interpolate the image to 
eliminate distortion and enhance image quality. The 
practical performance and experimental results indicate 
that the speed of the coordinate transformation and image 
interpolation is rapid, the system architecture is simple, and 
the original panoramic annular image can be unwrapped 

and corrected into a conventional rectangular image 
without distortion and with significantly improved image 
quality. 

 
Figure 9: Original Image taken by the panoramic annular lens 

 

Figure 10: unwrapped octagon direction image 

Acknowledgments 
This work was supported by the National Natural 

Science Foundation of China (Grant No. 61273346), the 
National Defense Major Fundamental Research Program of 
China (Grant No. C×××20110003), the National 
Defense Key Fundamental Research Program of China 
(Grant Nos. A×××20110005 and A×××20132010), 
the Specialized Research Fund for the Doctoral Program of 
Higher Education (Grant No. 20121101120009), the 
Excellent Young Scholars Research Fund of Beijing 
Institute of Technology (Grant No. 2012YG0203), the 
Program for the Fundamental Research of Beijing Institute 
of Technology (Grant Nos. 3020012211219 and 
3020012251104), and the Program of Introducing Talents 
of Discipline to University, China (Grant No. B08043). 

References 
[1] M.P. Ghayalod, E.L. Hall, F.W. Reckellhoff et al, Line 

following using omnidirectional vision, Pnc. of SPIE 
Intelligent Robots and computer Vision conf, SPIE 2056, 
Boston, MA, 1993. 

[2] Hui-quan Cheng, Wei-yong Yao, Guo-guang Yang et al, 
Design of an image transferring system used for panoramic 
annular imaging, Opto-Electronic Engineering 29(2), 16-19, 
2000.  

[3] Chun-Fu Lin and Sau-Gee Chen, A CORDIC algorithm with 
fast rotation prediction and small iteration number, Proc. of 
ISCS’98, vol. 5, pp. 229-232, 1998. 

[4] R. Andraka, A Survey of CORDIC Algorithms for FPGAs, 
Proceedings of the 1998 ACM/SIGDA Sixth International 
Symposium on Field Programmable Gate Arrays, Monterey, 
CA, Feb, 1998. 

[5] S. A. Guccione and D. Levi, XBI: A Java-based interface to 
FPGA hardware, Gonfigurable Computing Technology and 
its uses in High Performance Computing, DSP and Systems 
Engineering, Proc. SPIE Photonics East, J. Schewel (Ed), 
SPIE – the International Society for Optical Engineering. 
Bellingham, WA, November, 1998. 

364



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

  /CreateJDFFile false
  /Description <<

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

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




