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Abstract

In this paper, we propose a non-photorealistic rendering (NPR) framework for creating landscape art in tradi-
tional animation. The proposed method is based on painting techniques for landscape arts, which enables a user
to reproduce features of the target work of art and its style. Landscape (background) arts is generally used in
animation productions. One image of landscape art and multiple layers of moving characters compose a scene.
Landscape art is one of most important factors for making the impression of an animation. We propose a NPR
technique that reproduces painting techniques for landscape arts such as leaf painting based on just a few colors,
shading to produce a spherical effect. The technique developed by the authors generates dynamic landscape art
having a swaying motion in the wind by applying the animation generation technique for swaying trees to it.

Categories and Subject Descriptors (according to ACM CCS):  1.3.7 [Computer Graphics]: Three-Dimensional
Graphics and RealismAnimation 1.3.7 [Computer Graphics]: Three-Dimensional Graphics and RealismColor,

shading, shadowing, and texture 1.3.4 [Computer Graphics]: Graphics UtilitiesSoftware support

1. Introduction

In production processes of animation film, creators are re-
quired to have the expertise of painting and alot of working
hoursfor painting realistic landscapes, and smooth character
animations. To create a landscape animation that has natural
motion, an amount of time and effort is also required. There-
fore, landscape paintings in animation, which are used for
backgrounds of scenes, mostly just have simple motion or
are static. In this paper, we propose a non-photorealistic ren-
dering (NPR) technique for generating landscape art in ani-
mation. The proposed method is based on traditional paint-
ing techniques for landscape arts, which enables the method
to pick up features of the target work of art and to reproduce
its style.

1.1. PreviousWork

There are many studies on modeling and rendering natural
landscapes. For static modeling of plants, Lintermann et al.
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proposed an interactive design method for plants [LD99].
This method controlsleaf arrangement, branching rules, and
shapesof flowers. To generaterealistic shapes, agrowth sim-
ulation method [HBMO3] was also proposed. Because the
tree models used in these paper are based on L-System, the
models have a link structure (parent-child relationship) of
branches . In other studies on dynamic animation of plants
[GCF01, SO99, PCO1, CK S*93], many tree models used for
animations also havethe link structurefor bending branches.

Creators of cartoon animation usually do not require pho-
torealistic graphics, but NPR techniques [RTF*04, SBZ04,
MMK*00, OK05]. NPR techniques can render paint-like
styles (brush styles, inflated shapes, and cartoon shading)
that are required by creators. Coconu et al. proposed pen and
ink style shading for trees by controlling the complexity of
atree's outline and leaf location [CDHO6]. Luft et al. pro-
posed a water-color style rendering method, in which nor-
mal vectors of |leaves are calculated from an implicit surface
enveloping foliage [L D0O5,L D06,LBDO07]. Since the method
of generating the implicit surface is based on metaballs, the
shape of the implicit surfaceand distributions of normal vec-
tors can be easily controlled with a threshold value of a den-
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Figure 1: Upper side: Each picture has an additional tree that is generated by our technique in a dotted circle.
Lower side: Layers of color region (A B) and mapping colors in the left result.

sity field and by raising the value of the parameter it comes
closer to a sphere. This method has a merit that it can easily
control shading styles with few kinds of parameters. Wilson
et al. proposed pen and ink style rendering method which
is based on brightness (grayscale) regions of complex ob-
jects [WMO4]. This approach is similar to ours in consid-
ering the shapes and the shading result of 3D tree model.
However, it is difficult to represent features of specific art-
works with the method, because the degrees of freedom to
control shading styles are too low.

On the other hand, there is another approach [CSUNO04]
for analyzing the coloration of specific art styles. The result
of analysis can be used to generate new drawings or modify
other drawingsin/to the style of the analyzed art style. How-
ever, it is not so easy to apply the result to 3D tree models
and rendering.

1.2. Approach

We aim to propose a novel rendering method for 3D tree
modelsthat can easily control shading styles. The feature of
our methodisin that werefer to the painting process of land-
scape including oil and watercolor painting. First, painters
usually draw trees in landscape arts by using just afew col-
ors of paints[Oga05]. We apply this to using layers of color

rigions as will be mentioned in section 3. An example of
color region is shown in the lower side of Figure 1. Next, in
a commonly used shading technique for painting trees, the
shape of atree is often modeled as a combination of spheres
enveloping not only a whole tree but bunches of leaves. We
apply this to clustering of leaves and color-region-based ren-
dering as will be mentioned in section 2 and 3. The results
that have been generated with our method are shown in the
upper side of Figure 1.

2. Clustering of leavesusing gener ations of branches

In this section, we describe a preprocessing step for cluster-
ing of leaves. The typical structure of a tree model in ani-
mation is composed by segments and links of branches and
leaves [TZW™ 07]. Because the segments-links structure en-
ablesthe tree model easily to deform its shape by computing
joint (link) rotations, this suructure is commonly used.

Our method uses this suructure in the preprocessing step.
It groupes leaves into several clusters which correspond to
each generation of branch (Figure 5). The number of gener-
ation increases every time branching occurs, where the num-
ber of generation for a trunk is 1. Since higher generations
(number of generation > 4) have too much complicated a
structure it is not suitable for landscape arts, we just use the
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numbersof generation from 1to 4. A sphereenveloping each
cluster of generation is obtained from positions of leaves and
every sphereis used to calculate normal vectors of leaves.

3. Color-region-based rendering of trees

In this section, we describe a rendering technique to control
color regions of trees. Section 3.1 shows that typical land-
scape arts are drawn by overpainting afew colors. In section
3.2, we propose a method of segmenting color regions, into
which we define shading layer functions (SLFs) with tree
parameters.

3.1. Painting techniquesfor landscapearts

In the process of painting a tree with a brush, leaves are
shaded to present the volume of a tree. A painter usually
paints a base outline first and overpaints detailed leaves with
just a few colors [Oga05]. An example of color regions in

Figure 2: An actual example of color scheme.

landscape art is shown in Figure 2 . The concepts of each
color region in the figure are as follows:

1. base color of overpaints
2. shiny side of leaves

3. shaded side of leaves

4. highlight

These regions are determined by abstracting the continuous
transition of brightness on leaves. The method of abstraction
determines the feature (style) of an art.

3.2. Shading Layer Functions (SLFs)

In our framework, we generate color regions which are simi-
lar to atarget artwork. We proposefive types of SLFsto eas-
ily control the shape of color regions. SLFs generate color
regions as grayscale images with tree parameters ( positions

(© The Eurographics Association 2009.

of leaves, center positions of clusters, a light direction and
some coefficient values ) (Figure 9). Grayscale images are
assigned with paint colors that are used in the target artwork
and synthesized to a fainal image. In the following section,
we describe the detail of each SLF.

3.2.1. Diffuse Shading Function

This section shows the simplest function named the “ diffuse
function,” which is well known as*diffuse lighting.” In the
case of the diffuse function, creators control color regions of
trees by changing light direction. Theresult of synthesizing

Figure 3: Rendering result of a shading layer with the dif-
fuse function.

Figure4: Mapping a green color to the shading layer image.

Figure 3 from a base color is shown in Figure 4. Figure 4 is
the sameresult asthat of diffuse lighting. In this case, we use
thisimage for representing the color region of the sunny side
of the tree. Because normal vectors of leaves have various
directions, the diffuse function generates a detailed color re-
gion whichisusedfor anear distanceand arealistic style. In
the following section, we describe a suitable shading method
for landscape art.

3.2.2. Spherical Shading Function

We propose the “ Spherical Shading Function” which gener-
ates normal vectors of leaves considering the distribution of
leaves. The previous study [LBDO7] generatesanormal vec-
tor of a leaf from implicit surfacesin a preprocessing step.
In our method, the normal vector is directly calculated from
each position of aleaf and center positions of the bunches of
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1st Generation 2nd Generation

Figure 5: Upper side:Spheres of each generation.
tion.

leaves. The center position C; 4 belonging to a cluster(j) of
generation (g) are defined by the following equation:

" 1 -

Cig = 2L @)

Lnum i

Lnum : numberofleavesinthecluster(j)
L : positonoftheleaf (i)
By usingCj ¢ ,spherical distributed vectors of aleaf (i) Vi j o
are calculated by the following equation:
Vijg = Li-Cjg @

Next, we perform weighting according to distance based on
normal distribution N and synthesize over al clusters(j) to
obtain normal Nj g(eg. 3).

Nig = > VijgN(Vijgl/R) @)
]

N(x) : NormalDistribution
R : Radiusofthecluster(j)

Trees in landscapes are drawn with various details of
shadethat are determined to their distance from aviewpoint.
To control the details, we use four weight values (Wg) of
each generation (g) to computing each SLFs Then, we nor-
malize the obtained normal N 4 and synthesizeover all gen-
erations using weight Wy of each generation (eq. 4). After
that, we apply diffuse lighting to this normal and determine
leaf brightness. Wy controls the details of shadow (Figure 5).

NCi = > WgNig/[Nig| 4
g

The dot product of a spherical normal (NC;) and alight vec-
tor Ny ignt is @ brightness on aleaf BC;.

BCi = NCi - Nyight 5

3rd Generation

Lower side: Shading layers generated with Spherical Shading Func-

The normal of a leaf is spherically distributed with a cen-
ter of clusters, as shown in the upper side of Figure 5. The
difference of shading complexity between different genera-
tions of clustersis shownin the lower side of thefigure. The
previous study [LBDOQ7] controls the smoothness of shadow
with a threshold parameter. In our approach, by increasing
weight values of lower generation (ex. Wp), the shadow of
leavesis closer to the shadow of a sphere.

3.2.3. Shading Function based on distance from center
of a cluster

The central portion of a tree is drawn by using dark col-
ors because the leaves shade the light. Therefore, the func-
tion (eg6) is introduced for representing this shading effect.
|Vifj7g| (eg. 2) aredistancesfrom the centersof acluster (j,g)
to the position of aleaf (i). After that, by searching the max-
imum distance (MaxLg) in |Vj g| and normlizing, the bright-
ness of aleaf BG; is comuputed. A result obtained by using
this function is shownin Figure 6 (A).

BGi = > Wg|Vi.jq|/MaxLg (6)
9

3.2.4. Shading Function based on a age of a leaf

Leaves have many colors that are attributable to age.
Younger leaves often cover the outside of a tree and have
alighter color than older leaves. We calculate a virtual age
of aleaf from alink structure of branches. First, we calcu-
late distances (along branches) of leavesto the root of atree
(DL;). Next, the age of leaves Youth; is calculated by the
following equation:

DL; — MinDL
P P B et 7
Youthi = 1 - o DL MinbL Y
MaxDL maximumvalueo f all distances

MinDL minimumvalueof all distances

(© The Eurographics Association 2009.



Y. Akagi, M. Kataama, K. Kitajima / Controlling color regions of leaves with painting techniques for landscape arts 29

This function sets brightness to leaves as Youth;. Figure 6
(B) showsthe result example of this function .

3.2.5. Shading Function based on viewing distance

In landscape arts, a technique named “aerial perspectiv” is
generally used for representing diffusion of light that occurs
due to atmospheric influence. The aerial perspective draws
the color of leaves at the far side gradated to a sky color
according to the viewing distance.

Depthj g isadistance factor from scean camerato centers
of acluster Cj 4. The BD; is a brightnesse that is normal-
ized De pth; g by maximum (MaxDg) and minimum (MinDg)
distance of each generation (eg. 8). When g = 1, these dis-
tances are searched in al trees and brightnesses are com-
puted with positional relation of whole trees. In other gener-
ation (g > 1), the distances are searched in leaves that have
acommon parent branch (searched in the own tree). A result
obtained using this function is shown in Figure 6 (C).

Depthj g —MinDg

BDi = %Wg MaxDg — MinDyg ®

Figure 6: Rendering result of each shadow—function.

3.3. Controlling the contrast of a color region

Even if a color region is painted by one color, the variance
of color density is appeared. For example, water color has
a large color gradient and oil painting has clear edges. To
control the styles of gradation, we control the contrast of
the brightnesses of leaves (Fig. 7). This control function is
declared by using maximum and minimum points of bright-
ness.

3.4. Synthesisof mask images

Mask images that are rendered to represent particular re-
gions of a color with SLFs are synthesized in one image.
This method can be performed by the following procedure:

(© The Eurographics Association 2009.
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Figure 7: A control function for the contrast of leaves.

1. Setting the colors of each mask images.

2. Setting the order of synthesis.

3. By using mask images as a map of alpha values, each
plane (that has the color of each region) is synthesized
using the alpha-blending.

These are color-region-based rendering techniquesfor land-
scape arts. The rendering results are shown in section 4.3.

3.5. Direction control of aleaf

The shape of a leaf in landscape arts is different from that
in nature. The difference is mainly caused by the limitation
in the fineness of a paint brush. The shapes of leaves are
usually drawn as though they are flat because of the limita-
tion of a paint brush. In contrast, a 3D tree model usually
has various direction of the face of a leaf caused by com-
plex branch structures. Therefore, when our system renders
a tree, leaves are changed to face the scean camera with
a facing rate. The facing rate is a weight value (0.0 1.0)
for a rotation angle between an orignal direction to cam-
era direction. In the Figure 1, values of each result are {
left = 0.36,center = 0.87,right = 1.0 }. With increasing
the facing rate, the impression (painting style) of a tree re-
sembles water color style (by the character/limitation of a
brush and paints, this styleis difficult to draw thin lines). To
prevent an over rotation, the rotation angleis lessthan 180°.

4. Resultsand discussions

In this section, we show results of our technique for approx-
imating actual arts and discuss the effectiveness of shading
functions.

4.1. Resultsof approximatingto arts

In Figure 1, trees generated with our method are added on
the original drawings. These results are approximated with
two oil paint pictures ([Gog90], [Mon67]) and an animation
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Table 1: Weight values of each layer.

Layer
B C D E F

0.78 0.45 0.0 0.37 1.0

sphere 0.0 age 0.15 sphere 0.80 center 0.81 sphere 0.0

0.40 0.24 0.52 0.54 0.0

SLF 0.20 0.73 1.0 0.32 0.0
Type 011 - 0.0 011 0.10
age 031 | - view 0.26 age 0.31 center 043
0.82 - 0.46 0.82 0.01
0.63 - 0.87 0.63 0.64

picture ( [Ghi97]). The user interactively controls the color
region of leaves by changing weight parameters of each SLF
(Table 1) in conformance with target pictures. However, this
operation averagely takes one - two hours. These results re-
ceived the following comment by an expert in animation
film.

“| get the impression that the results accurately represent
the artistic style of the original works. In particular, it is es-
timable that features of paint brush and color regions are
able to represent as well as colors features. However, the
matiere (material) of branchesis not represented, so the orig-
inal works are not completely recreated. | feel thistechnique
has more potential for development of art research than just
imitation of art style”

Therefore, our technique enablesreproduction of the color
region of leavesin arbitrary artistic styles. However, the ren-
dering technique for branchesis an issueto be studied in the
future.

4.2. Parameter adjustment

Out method requires a user to adjust parameters which are
four weight values of each SLF and alight direction (itisre-
quired in diffuse and spherical shading function). The total
number of parametersis 32 ( 5 SLF x( 4 weight values +
2 valuesfor contrast )+ degrees of latitude and longitude of
alight sorce x 2). Therefore, if user configuresall parame-
ters, it takes considerable time to choose values. However,
the number of SLFs which are required to create a similar
color region is sufficient in two types or less. The left im-
age of Figure 1 is generated with using two types (or less) of
SLF. Table 1 shows the types of SFLsand weight values of
SLFswhich are used to generate Figure 1. Our method still
takes some time to set up parameters. However, there are
benefitsin creating and editing tree animations. Once para-
meters are decided, our method can generate arbitrary scenes
(adding motions, another camerawork and minor changing
of the shape ) with keeping the style of atarget artwork.

On the other hand, to adjust parameters, it isrequires some
artistic ability to analyzethe color region of atarget artwork.

In the case of creating animations for commercial use, cre-
aters usually have such an ability. For a general user who is
not expert in art, our method provides a interactive control-
lability of parameters. In other words, the user can interac-
tively compare the result of controling to a target artwork
and improve it.

4.3. Division of color region

The color region (mask images) that is approximated to the
image of an animation [Ani91] (Figure 8) isshownin Figure
9. This result has nine types of paint colors for representing
each region (Table 2). The color values of each region and
their composition order are decided by the user. This result
suggests that the composition of a few color layers can re-
produce the target artistic style and give a 3D appearanceto
trees. In particular, by using the Spherical Shading Function,
the thick growth of leavesis naturally shaded. The function
of contrast controlling is useful for clipping asmall arealike
E-1 in Figure 9.

Figure 8: Target image of approximation.
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Y. Akagi, M. Kataama, K. Kitajima / Controlling color regions of leaves with painting techniques for landscape arts 31

Figure 9: Mask images of each color and synthesized result.

Table 2: Intentions of color schemes and color values

Image | Expressiveintention Color(RGB)
A Ground Color 118 165 120
B Under Darkness 24 27 29
C Inner Area 3 72 68
D Accent Light 217 221 107
E Shaded Side 86 132 95
F Deep Green 89 128 89
G Accent Shadow 87 126 120
H Light Side 107 171 136
[ Highlight 178 225 212

4.4. Renderingresultsfrom other views

In this section, we show some rendering results from other
views. Figure 10 and 11 show the rendering results for the
trees shown in the upper left side and right side of Figure 1,
respectively. Both represent natural effect that corresponds
to each shading style.

5. Conclusions

We achieved a novel framework for creating landscape arts
that have arbitrary styles of animation. By synthesizing
SLFs, we parameterized atarget artistic style and rendered a

(© The Eurographics Association 2009.

Figure 10: Results of a tree (upper left of Figure 1) which is
viewed from other directions.

(a) viewed from the left side
(b) viewed from the back side
(c) viewed from the right side

3D tree model with its style. Various experiments were per-
formed to compare landscape arts in animation to the origi-
nal image.

References

[Ani91] ANIMAGE: THE ART OF ONLY YESTERDAY.
Tokuma Syoten, 1991.

[CDHO6] CocoNu L., DEUSSEN O., HEGE H.: Real-
time pen-and-ink illustration of landscapes. In Interna-



32 Y. Akagi, M. Kataama, K. Kitajima / Controlling color regions of leaves with painting techniques for landscape arts

Figure 11: Results of a tree (upper right of Figure 1) which
is viewed from from other directions.

(a) viewed from the left side
(b) viewed from the back side
(c) viewed from theright side

tional Symposium on Non-Photorealistic Animation and
Rendering (2006), ACM Press, pp. 27-35.

[CKS*93] CHIBA N., KONO N., SATO Y., MURAOKA
K., SaiTo N.: Image generation method for swaying
branches by wind. Journal of IIEEJ 5, 27 (1993), 475—
483.

[CSUNO4] CHANG Y., SAITO S., UCHIKAWA K.,
NAKAJMA M.: Example-based color stylization based
on categorical perception. In ACM Symposium on Applied
Perception in Graphics and Visualization (2004), ACM
Press, pp. 91-98.

[GCFO1] GiacoMOT., CAPO S., FAURE F.: Aninterac-
tive forest. In Eurographics workshop on computer ani-
mation and simulation (2001), Eurographics, pp. 65-74.

[Ghi97] GHiBLI S.: The art of the Princess Mononoke.
Tokuma Syoten, 1997.

[Gog90] GoOGH V. V.: Road with cypressand star, 1890.

[HBMO3] HART J. C., BAKER B., MICHAELRAJ J.:
Structural simulation of tree growth and response. The
Visual Computer, 19 (2003), 151-163.

[LBDO7] LUFT T., BALZER M., DEUSSEN O.: Expres-
sive illumination of foliage based on implicit surfaces.
In Eurographics Workshop on Natural Phenomena (EG-
WNP) (2007).

[LD99] LINTERMANN B., DEUSSEN O.: Interactive
modeling. of plants. IEEE Computer Graphics and Ap-
plications 1, 19 (1999), 56-65.

[LDO5] LUFTT., DEUSSEN O.: Interactive watercolor an-
imations. In PG ’05: Poster Proceedings of the 13th Pa-
cific Conference on Computer Graphics and Applications
(2005), pp. 7-9.

[LDO6] LUFTT., DEUSSEN O.: Real-time watercolor il-
lustrations of plants using ablurred depth test. In Interna-
tional Symposium on Non-Photorealistic Animation and
Rendering (NPAR) (2006), pp. 11-20.

[MMK*00] MARKOSIAN L., MEIER B. J., KOWALSKI
M.A. HOLDENL.S.,NORTHRUPJ. D., HUGHESJ. F.:
Art-based rendering with continuous levels of detail. In

First International Symposium on Non Photorealistic An-
imation and Rendering (2000), ACM Press, pp. 59-66.

[Mon67] MoONET C.: Woman in the garden, 1867.

[Ogal5] OcGA K.: Kazuo Oga - Art Collection 2. Studio
Ghibli, 2005.

[OKO5] OrLmos A., KINGDOM F.:  Automatic non-
photorealistic rendering through soft-shading removal: a
colour-vision approach. In 2nd International Confer-
ence on Vision Video and Graphics (2005), Eurographics,
pp. 203-208.

[PCO1] PERBET F., CANI M.: Animating prairies in real-
time. In Proceedings of the 2001 symposium on Interac-
tive 3D graphics (2001), ACM Press, pp. 103-110.

[RTF*04] RASKAR R., TAN K.-H., FERIS R., YU J.,
TURrRK M.: Non-photorealistic camera: Depth edge de-
tection and stylized rendering using multi-flash imaging.
ACM trans. Graph 3, 23 (2004), 679-688.

[SBZ04] SYKORA D., BURIANEK J., ZARA J.: Unsu-
pervised colorization of black-and-white cartoons. In
Proceedings of the 3rd international symposium on Non-
photorealistic animation and rendering (2004), ACM
Press, pp. 121-127.

[SO99] SAKAGUCHI T., OHYA J.: Modeling and anima-
tion of botanical treesfor interactive virtual environments.
In Symposium on virtual reality software and technology
(1999), ACM Press, pp. 139-46.

[TZW*07] TAN P.,, ZENG G., WANG J., KANG S. B.,
QUAN L.: Image-based tree modeling. In SIGGRAPH
’07: ACM SIGGRAPH 2007 papers (New York, NY,
USA, 2007), ACM, p. 87.

[WMO04] WiLsoN B., MA K.-L.: Rendering complex-
ity in computer-generated pen-and-ink illustrations. In
NPAR ’04: Proceedings of the 3rd international sym-
posium on Non-photorealistic animation and rendering
(2004), pp. 129-137.

Acknowledgements

This research was partially supported by the Ministry of Ed-
ucation, Science, Sports and Culture, Grant-in-Aid for Sci-
entific Research (B) 20300034 2008.

(© The Eurographics Association 2009.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /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
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DfW5Printer
    /DfW5PrinterBold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /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
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /Oc_020
    /Oc_021
    /Oc_030
    /Oc_200
    /Oc_210
    /Oc_211
    /Oc_220
    /Oc_221
    /Oc_251
    /Oc_260
    /Oc_270
    /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
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /SureThingDVDSymbolsII
    /SureThingSymbols
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Ucs_020
    /Ucs_021
    /Ucs_030
    /Ucs_200
    /Ucs_210
    /Ucs_211
    /Ucs_220
    /Ucs_221
    /Ucs_251
    /Ucs_260
    /Ucs_270
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.001 842.000]
>> setpagedevice


