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Abstract

We develop a novel method for feature point detection
and employ it to generate outline font from historical docu-
ment of Chinese calligraphy. The feature points at a char-
acter contour subdivide the contour into segments. Each
segment can be then fitted by a parametric curve to obtain
the outline font. Some experimental results are also pre-
sented in the paper.

1. Introduction

As the art of writing Chinese characters, Chinese cal-
ligraphy has a long history more than four thousand years.
Currently, with the development of digital library, a large
number of ancient Chinese calligraphy documents have
been transformed into digitized form by scanning them into
computer. Recording calligraphy document images at pixel
level requires a lot of storage space [1]. Therefore, it is
necessary to convert these character images to outline font,
such as True-Type Font [2]. In True-Type Chinese font,
every character is represented with one or several closed
contours, and each closed contour is comprised of one or
more contour segments, which are fitted with straight lines
or Bézier curves according to their bending strength. Out-
line font form of ancient Chinese calligraphy is also conve-
nient for research of digital calligraphy document, calligra-
phy character recognition, calligraphy document press, and
calligraphy education.

However, the scanned document images of Chinese cal-
ligraphy are generally noisy, as a result, the detected char-
acter boundaries from the document images are usually
rough, the feature points are thus hard to be detected ac-
curately. Research on feature point detection(FPD) from
planar shapes has been conducted for a couple of decades,
and many methods have been proposed [3]. These meth-
ods mainly fall into two categories, curvature scale space
(CSS) based methods [4][5] and region of support (ROS)
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based methods [6][7]. The ROS [8] based FPD algorithms
mainly depend on the decision of a region of support for
every point on the curve. However, the ROS is difficult to
accurately determine, especially when the contour is noisy.
Most of the previous methods need pre-defined parameters
for determining the ROS. The scale space concept was in-
troduced by Witkin [9]. And the CSS based FPD algorithm
has been suggested that if too large a scale is selected, some
feature points of fine features will be missed, and vice versa
[8]. It is also computationally intensive due to the iterative
convolutions.

In this paper, we propose a novel algorithm for detect-
ing feature points on the noisy character contours extracted
from historical calligraphy images. The key advantages of
our method are that the calligraphic characteristics of the
original characters is retained and the noises are removed
from the character outline in the resulting outline font.

In recent years, some research has been carried out to
concerning the geometric shape of Chinese font, such as
shape description with parametric curves and straight lines
[10][11], or skeletal strokes [12]. Shamir and Rappoport
[13] presented an algorithm for automatically extracting ty-
pographic elements of typefaces from their outline repre-
sentation, which is one of the most important stages in
digital font production. Su et al. [14] proposed an algo-
rithm to simulate the elegant brush strokes found in calli-
graphic characters and black ink paintings utilizing the in-
terval spline. And Ip et al. [15] developed a fractal-based
outline font description that is able to capture the outline
characteristics of calligraphic writings. Other methods fo-
cused on the brush stroke’s boundary [16][17][18] and its
trajectory [19]. Shamir and Rappoport [20] introduced a
parametric method to compactly represent existing outline
based oriental fonts. Based on the shape representation of
a character, the process of rasterization is applied to gener-
ate the image of the character. For the purpose of desktop
publishing [21], the problems generating new fonts were ad-
dressed by [22] and Pan et al. [23]. Henmi and Yoshikawa
[24] described a virtual calligraphy system. Wong and Ip
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[25] used the cone and some ellipses to synthesize Chinese
calligraphic writings. There are also hardware approaches
to implementing brushes, such as the one by [26]. From the
viewpoint of font design and geometry modeling of Chi-
nese font, our work approaches this problem differently as
compared to the research outlined above.

Another research field related to our work is about vec-
torizing image. The method concerned with vectorizing im-
age is widely applied, such as in the area of raster to vector
conversion of engineering drawings [27], the aim of vector-
ization is usually to convert the image represented by pixels
into vectors and other simple geometrical units. For exam-
ple, Janssen and Vossepoel [28] proposed a novel method
for vectorizing line drawing images, their method is based
on a sequence of a standard vectorization algorithm and
maximum threshold morphology, and the curves are rep-
resented with sequences of short straight lines. To compute
parametric curves for approaching the data points, Chang
and Yan [29] presented an optimization technique to vector-
ize hand-drawn key frames in a computer-aided cartooning
system. Van Nieuwenhuizen et al. [30] provided a method
for computing a vector representation of an arbitrary line
in a raster image, their method integrates contour following
and median line determination, and also offers an interactive
way to choose directions while tracking line crossings and
branches. Hilaire and Tombre [31] presented a method to
vectorize the graphical parts of paper-based line drawings.
Their method includes separating the input binary image
into layers of homogeneous thickness, isolating the skeleton
from each layer, and segmenting the skeleton by a method
based on random sampling. Yang et al. [32] proposed a
method to vectorize Chinese characters in calligraphy doc-
uments. They focused on the approximation of character
contours based on the adjustment of control points of cubic
Bézier curves. They also detected the feature points from
the traced character contours depending on a presetting cur-
vature threshold. In fact, this method is impractical for a
real-life application, because the characters from the docu-
ment image may be comprised of several different contours.
It is tedious work to set different curvature thresholds for
different contours.

The remainder of this paper is organized as follows. In
Section 2, the preprocessing for outline font generation is
introduced. In Section 3, a linear regression based FPD
method is proposed. In Section 4, a curve approximating
method is presented to express the character contours in out-
line font form. Section 5 present some experimental results
and Section 6 draws a conclusion.

2. Character outline extraction and tracing

To extract the outline of characters from calligraphy doc-
uments images, we choose Canny operator [33] as the out-
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line detector. Canny operator is an optimal edge detector
and also the most commonly used edge detector. Canny op-
erator works in a multi-stage process. It smoothes images
using a Gaussian kernel to reduce false edge points, and
suppresses a point if its gradient magnitude is smaller than
either of its two neighbors along the gradient direction.

Let I denote an input binary character image, after the
character outline is extracted, the value of outline pixels
is set 0 and the value of other pixels is set 1 to get a bi-
nary image I.. We save all pixels with O value in a list
L(ly,ls, ...,1x), and record the pixels of each closed contour
in [;; in clockwise direction according to the result of con-
tour tracing. To trace a closed contour, we scan the pixels of
1. from bottom to top and left to right until a black pixel s is
found, s is taken as the start point for contour tracing. The
tracing process terminates when s is visited again. Most of
Chinese characters consist of multiple strokes, thus we may
get several closed contours after the character outline is ex-
tracted. In the case of multiple closed contour need to be
traced, we use a flag f for every contour point, if a pixel is
traced, its flag f is set to be 1, otherwise the flag f is set to
be 0. The use of flag in our system ensured that all closed
contours to be traced.

3. Feature points determination using linear
regression method

In this section, we will explain the linear regression
method for feature point determination from character con-
tour. First, we select some basic strokes and overlapping
stroke components to construct a sample database. Second,
we use the linear regression to reveal the relation between
the curvature sum of stroke contours and the standard de-
viation of Gaussian kernel. Based on the regression line,
we can compute a standard deviation of Gaussian kernel for
the given curvature sum of a new character contour and use
it to smooth the given stroke contour. Candidates of fea-
ture point can be obtained by computing local extrema from
the smoothed curvature function at this standard deviation.
And the final feature points on the character contour are de-
termined by applying an angle threshold derived with PCA
method.

A Chinese character may contain basic strokes ranging
from 1 to about 30, in which some basic strokes may over-
lap each other to form different components. These ba-
sic strokes and overlapping stroke components may result
in closed contour corresponding to their outlines. So we
should take both basic stroke and overlapping stroke com-
ponents into account. We choose 120 representive strokes
and components to construct the sample database.

After the sample database is constructed, we extract their
outlines and calculate the absolute curvature for each point
on the closed contour. The curvature function is then con-



volved with a Gaussian kernel. And the standard deviation
of Gaussian kernel is selected according to the noise level of
stroke contour by users interaction. Generally, the Gaussian
function is defined as
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where o is the standard deviation of Gaussian kernel, acting

as the scale. The convolution at the scale o between the
curvature function and the Gaussian function is

u:l+%
C(l,o) = / c(u)g(l —u, o) du. )

— L
=-L

Here, L is the total length of the curvature curve, and it is
equal to the number of total points on the contour. c¢(u) is
the absolute curvature at the contour point, and C'(I, o)is the
convolution curvature curve at the scale.

According to our experiment, the selected standard de-
viation o for smoothing a given character contour is related
to the curvature sum of the character contour. To reveal
the relation between the curvature sum and the standard de-
viation of Gaussian kernel, for each contour in the sample
contour database, we compute the curvature sum by adding
curvatures of all contour points on a single closed contour
together, and select an optimal scale o by user interaction.
Taking the curvature sum as x-coordinates, the scale as y-
coordinates, a discrete point set (x;,y;),4 = 1,2,...,n, is
obtained in the x-y plane.The relation between the curva-
ture sum and the scale can be constructed using the linear
regression model [34]. Thus, if given a character contour,
after calculating its curvature sum, the scale for smoothing
the curvature function can be determined. And then, the
points on the character contour, which correspond to the
local extrema of the smoothed curvature function, are ex-
tracted as the feature point candidates. Feature point can-
didates derived from the linear regression contain both true
feature points and false feature points caused by noise. We
preserve the true feature points and discard false ones.

4. Contour segment approximation

With the feature points determined above, a character
contour is divided into some contour segments, and each
contour segment is constituted by a sequence of contour
points between two adjacent feature points. We depict the
contour segment with a parametric curve. In computer-
aided geometric design, computer graphics, computer vi-
sion, and pattern recognition, fitting contour points with a
smooth curve is a frequently encountered issue. It is beyond
our scope to give a comprehensive review of the different
methods for curve fitting. Our method for approximating
the contour segment is similar to that of Sarfraz and Khan’s

[35], but with some modifications. We describe the con-
tour segments with Bézier curves and straight lines. Bézier
curves are a common choice for the approximating curve. In
the case the Bézier curve is selected, we need to determine
the control points of Bézier curves. And to represent the
contour segments using Bézier curves, the control points for
Bézier curve need to be determined. We use the least square
fitting to determine the control points of Bézier curves. In
the following, we just describe how to obtain the control
points of a cubic Bézier curve. As for quadric Bézier curve,
it is computed with the same way. Generally, a cubic Bézier
is expressed as follows:

Qt;) = (1 —t;)3po + 3ti(1 — t;)*p1 + 3t2(1 — t;)p2
+t3p3,0<i<n—1
(3)
where Fy, P;, P, P5 are the four control points of the cu-
bic Bézier, and Py = S, P; = E. The least square fit is
obtained by choosing the P; and P , so that

n—1
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achieve a minimum. This requires:

9 =0, 9 =0. (5)

Op1 Op2
P; and P, can be obtained by solving the above equation,
which together with two end points Py and P are used as
the control points to generate a cubic Bézier to fit the con-
tour segment. In Fig.1 and Fig.2. Where the green, blue,
and black curves suggest that the contour segments are fit-
ted with straight lines, quadric Bézier, and cubic Bézier re-
spectively.

5. Results

In this section, two test examples are presented to
demonstrate our method. The test calligraphy images were
obtained through scanning of published tablet images.

In Fig.1 and Fig.2, the left of each figure is the origi-
nal binary image, the middle illustrates the detected outlines
and feature points, and the right demonstrates the fitting re-
sult with parametric curves. Although the images are noisy
on the character’s outline, especially the character in Fig.2,
our method is still able to detect the feature points correctly.
And the fitting result of the character outline looks satisfac-
tory.

It should be pointed out that, in the case that the charac-
ter contour is very noisy, our method is unable to achieve
good results, because false feature points caused by noise
are compatible with true ones in sizes.
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Figure 1. Chinese character ”Qian”. Left: binary image; Middle: contour and feature points; Right:
the fitting result.
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Figure 2. Chinese character ”Xie”. Left: binary image; Middle: contour and feature points; Right: the
fitting result.
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6. Conclusion

In this paper, a scheme is proposed for the vectorization
of ancient Chinese calligraphy document images. With the
scheme feature points are detected from character contours
and contour segments are approximated with the straight
lines and Bézier curves. The resultant contours look much
smoother than that of the noisy contours as demonstrated by
the examples in this paper. And the generated outline font
preserves the style of the original calligraphy well, which
can facilitate the further operation of the calligraphic char-
acters, such as using the outline of calligraphic characters
in advertising design. We also expect that the system can be
used for computer-aided typeface design.

Acknowledgements

The work described in this paper was supported by the
grants from Hi-tech Research and Development Program
(863) of China (Project No. 2006AA01Z2303310), and the
Foundation of State Key Basic Research (973) of China
(Project No. 2004CB719400), and the National Natural
Science Foundation of China (Project No. 60673007 and
No0.60503057).

References

[1] Wright, T., History and Technology of Computer Fonts,
IEEE Annals of the History of Computing, 20(2), 30-
34, 1998.

[2] Apple Computer Inc., The TrueType Font Format Speci-
cation, Version 1.0.,1990.

[3] Marji, M., On the detection of dominant points on digi-
tal planar curves, PhD Thesis, Wayne State University,
Detroit, Michigan, 2003.

[4] Rattangsi, A., Chin, R., Scale-Based Detection of Cor-
ners of Planar Curves, 1EEE Transactions on Pattern
Analysis and Machine Intelligence, 14 (4), 430-449,
1992.

[5] Sezgin, T.M., Davis, R., Scale-space Based Feature
Point Detection for Digital Ink, In Making Pen-Based
Interaction Intelligent and Natural, 145-151, 2004.

[6] Rosenfeld, A., Johnston, E., Angle Detection on Digital
Curves, IEEE Transactions on Computers, 22(9), 875-
878, 1973.

[7] Rosenfeld, A., Weszka, J.S., An Improved Method of
Angle Detection on Digital Curves, 1EEE Transaction
on Computers, 24, 940-941, 1975.

[8] Teh, C.H., Chin, R.T., On the Detection of Domi-
nant Points on Digital Curves, 1EEE Transactions on
Pattern Analysis and Machine Intelligence, 11(8), 859-
872, 1989.

[9] Witkin, A.P., Scale-space Filtering, Proc. 8th Int. Joint
Conf. Art. Intell, 1019-1022, 1983.

[10] Chua, Y., Bezier brush strokes, Computer Aided De-
sign, 22(9),550-555, 1990.

[11] Nishita, T., Takita, S., Nakamae, E., A display algo-
rithm of brush strokes using Bezier functions, Proceed-
ings of Computer Graphics International Conference.
Lausanne, Switzerland, 244-257, 1993.

[12] Shu, S., Lee, 1., Drawing and animation using skele-
tal strokes, Proceedings of SIGGRAPH’94. Orlando,
Florida, 109-118, 1994.

[13] Shamir, A., Rappoport, A., Extraction of typographic
elements from outline representations of fonts, Com-
puter Graphics Forum, 15(3), 259-268, 1996.

[14] Su, S.L., Xu, Y.Q., Shum, H.Y., Chen, FL., Simu-
lating Artistic Brushstrokes Using Interval Splines, In
Proceedings of the 5th IASTED International Confer-
ence on Computer Graphics and Imaging (CGIM ’02),
Kauai, Hawaii, 85-90, 2002.

[15] Ip, H.H.S., Wong, H.T.F,, Mong, FY., Fractal cod-
ing of Chinese scaleable calligraphic fonts, Comput-
ers&Graphics. 18, 343-351, 1994.

[16] Ahn, JW., Kim, M.S., Lim, S.B., Approximate gen-
eral sweep boundary of a 2D curved object, Computer
Vision, Graphics & Image Processing. 55 (2), 98-128,
1993.

[17] Posch, K.C., Fellner, W.D., The circle-brush algo-
rithm, ACM Transactions on Graphics. 8(1), 1-24,
1989.

[18] Lim, S.B., Kim, M.D., Oriental character font design
by a structured composition of stroke elements, Com-
puter Aided Design. 27(3), 193-207, 1995.

[19] Hobby, J.D., Digitized Brush Trajectories, Ph.D the-
sis, Stanford University, 1985.

[20] Shamir, R., Rappoport, A., Quality enhancements of
digital outline fonts, Computers & Graphics. 21(6),
713-725, 1997.

[21] Hao, L., Zhou, H., A new contour fill algorithm for
outlined character image generation, Computers &
Graphics, 19(4), 551-556, 1995.

223



[22] Coueignoux, P., Character generation by computer,
Computer Graphics & Image Processing, 16(3), 240-
269, 1981.

[23] Pan, Z.G., Ma, X.H., Zhang, M.M., Shi, J.Y., Chinese
font composition method based on algebraic system of
geometric shapes, Computers & Graphics, 21(3), 321-
328, 1997.

[24] Henmi, K., Yoshikawa, T., Virtual lesson and its ap-
plication to virtual calligraphy systems, Proceedings of
IEEE international Conference on Robotics & Automa-
tion, 1275-1280, 1998.

[25] Wong, H.T.E, Ip, H.H.S., Virtual brush: a model
based synthesis of Chinese calligraphy, Computers &
Graphics. 24(3), 99-113, 2000.

[26] Greene, R., The drawing prism: a versatile graphic
input device, Proceedings of SIGGRAPH. 103-109,
1985.

[27] Gibson, L., Lucas, D., Vectorization of Raster Images
Using Hierarchical Methods, Computer Graphics &
Image Processing. 20(1), 82-89, 1982.

[28] Janssen, R.D.T., Vossepoel, A.M., Adaptive Vector-
ization of Line Drawing Images, Computer Vision and
Image Understanding, 65(1), 38-56, 1997.

[29] Chang, H.H., Yan, H., Vectorization of hand-drawn
image using piecewise cubic Bezier curves fitting, Pat-
tern Recognition, 31(11), 1747-1755, 1998.

[30] Van Nieuwenhuizen, P.R., Kiewiet, O., Bronsvoort,
W. E., An Integrated Line Tracking and Vectorization
Algorithm, Computer Graphics Forum, 13(3), 349-359,
1994.

[31] Hilaire, X., Tombre, K., Robust and Accurate Vec-
torization of Line Drawings, IEEE Transactions on
Pattern Analysis and Machine Intelligence, 28(6), 890-
904, 2006.

[32] Yang, HM., Lu, J.J., Lee HJ., A Bezier Curve-Based
Approach to Shape Description for Chinese Calligra-
phy Characters, 6th International Conference on Docu-
ment Analysis and Recognition ICDAR 2001), Seattle,
WA, USA, 276-280.2001.

[33] Canny, J., A Computational Approach to Edge Detec-
tion, 1IEEE Transactions on Pattern Analysis and Ma-
chine Intelligence, 8(6), 679-698, 1986.

[34] Weisstein, Eric W., Least Squares Fitting,
From MathWorld-A Wolfram Web Resource,
http://mathworld.wolfram.com/LeastSquaresFitting.html,
2002.

224

[35] Sarfraz, M., Khan, M., An Automatic Algorithm for
Approximating Boundary of Bitmap Characters, Fu-
ture Generation Computer Systems, 20(8), 1327-1336,
2004.




<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Batang
    /BatangChe
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FZSTK--GBK1-0
    /FZSY--SURROGATE-0
    /FZYTK--GBK1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Impact
    /ImprintMT-Shadow
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /KaiTi
    /Kalinga
    /Kartika
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Latha
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LiSu
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Regular
    /Marlett
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftSansSerif
    /MicrosoftUighur
    /MicrosoftYaHei
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /Narkisim
    /NSimSun
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /PMingLiU
    /PMingLiU-ExtB
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Shruti
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /STCaiyun
    /STFangsong
    /STXihei
    /STXingkai
    /STXinwei
    /STZhongsong
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YouYuan
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.0)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


