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Abstract—a 3D reconstruction using stereo cameras still
becomes an issue among researchers specialized in computer
vision. The corresponding pixel between two images from stereo
camera needs to be estimated accurately. One of the widely used
methods is Semi-Global Matching (SGM), which uses mutual
information (MI) in the form of entropy between two pixels to
determine the level of similarity based on the smallest energy
(lower cost). The reconstruction result shows the percentage of
registered pointcloud is equal to 62.11% where the observation
distance ranges are between 1 to 4 meters. In this research, a
nearest-neighbor filter is utilized to improve the pointcloud
quality where the variations of the neighbor's number are 4 to
128 pixels. The results show that this technique can eliminate the
outliers up to 4.9% with the standard deviation of nearest-
neighbor distances means equals to 1.0.

Keywords—stereo camera; 3D reconstruction; semi-global
matching; pointcloud;

I. INTRODUCTION

In general, computer vision only sees a 2D object based on
image color and intensity due to the reflection of the light
sources illuminating the object. 3D object reconstruction based
on stereo camera requires the disparity value of the
corresponding pixels. The 2D computer vision techniques from
the single camera cannot calculate the difference value.
Recently, the implementation of 3D reconstruction technology
is already widely needed at various areas, including geological
mapping [1], [2], the inspection of products in the industry [3],
and robotics [4], [5]. One of the techniques that has been
known and often used for projecting a 3D object is a laser
scanner (LIDAR), as has been done by [6], [7] which has a
high degree of accuracy, but still costly to implement. A stereo
vision technique to obtain 3D images using the concept of
disparity is the method which low-cost among others.

3D reconstruction of the object using a computer sterco
vision is about how the computer perceives the object of
observation as seen from two different sides just like the
human eye [8]. A stereo vision system uses two cameras, as
shown in Fig. 1. Ideally, the two cameras are separated by a
short distance and mounted almost parallel to each other. The
stereo vision algorithms utilize the disparity of the two
corresponding pixels of stereo images to calculate the depth
value. Parameter calibration of the stereo cameras can be used
to determine the 3D spatial relationship of corresponding
pixels, resulting in a disparity map and provide more detailed

data to identify objects, detect defective products, guide the
robot movement toward a goal, and so forth. In this paper, we
introduce a 3D object reconstruction method using stereo
cameras utilize Semi-Global Matching algorithms (SGM) for
projecting two stereo images into a single 3D image accurately.
This technique is expected to become one of the methods for
3D object reconstruction which is cheap and reliable.

This paper is composed of few sections. Section 2 describes
the stereo camera calibration methods to get the intrinsic and
extrinsic parameters and the working principle of SGM
algorithm to map the disparity in the framework of the 3D
reconstruction. Section 3 describes the results of the calibration
to obtain the low rate of re-projection error. Moreover, it is also
presented the results of a 3D object reconstruction based on
calibration parameters and the implementation of SGM
algorithm. Section 4 describes the conclusions based on the
results of 3D reconstruction experiments using a sterco camera
utilizes the SGM algorithm.

II. METHODS

A. Research Flow

Research on 3D reconstruction using stereo camera needs
some critical stages. The first stage is the calibration of the
stereo camera. The second stage is the acquisition and pre-
processing of the 2D stereo images. The third stage is to build a
map of disparities using SGM algorithm. The fourth stage is a
3D reconstruction using disparity map and calibration
parameters. The last step is a refinement on 3D images to
eliminate the outlier points using the nearest neighbor filter as
it is done by [9], [10]. Fig. 2 gives an overview of the research
flow from the initial stage to the final stage.

Fig. 1. The stereo camera
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@ @ TABLE I
L R Stereo Pairs SPECIFICATIONS OF THE CAMERA AND LENS
Dataset
Type Specifications
Y Y Y .
Resolution 1600 x 1200
2D Image 2D Image
Acquisition Acquisition Calibration Frame Rate 50 fps
(left) (right) Camera | Pixels 2.0 MP
Sensor CMOS
L Image R Image Parameter Chrome Colour
(distorted) (distorted) of Camera Focal Length 15mm — 50mm
Lens Optical Format 1/3”

| Image Rectification |

]

Reconstructed 3D Object

Fig. 2. The study flow on 3D object reconstruction using stereo camera

The calibration phase aims to obtain the information about
the parameters of the camera and conducted in the first stage
because the next step requires the camera parameter
information as an input. The camera parameters are used to
eliminate the radial and tangential distortions of 2D image
acquisition which generated in the second stage (pre-
processing). The radial distortion is caused by the deflection of
rays on the camera lens, while the tangential distortion is
caused by the lenses and the camera sensor which are not
perpendicular. Ideally, there are no radial and tangential
distortion types for pinhole cameras, because it does not use a
lens. This study uses the camera which has a lens so that we
consider the distortion coefficients in the calibration parameters
to correct the two types of distortion. The third stage is the
most critical step which determines the quality of the
reconstruction. At this juncture, the two stereo images that
contain no distortion are matched using the algorithm of Semi-
Global Matching (SGM) at the pixel level [11] to generate the
disparity map as a raw material for the 3D reconstruction stage.
The fourth step is 3D reconstruction that requires the
information of camera parameters to build a 3D image
pointcloud in world coordinates (XYZ) based on the disparity
map. The fifth stage is to improve the quality of the pointcloud
using a nearest neighbor filter. The refinement result shows the
recognizable reconstructed object.

B. Camera Prototype

The camera also determines the quality of 3D
reconstruction result. Two cameras are configured as a stereo
camera and must be identical, which have the same hardware
specifications, such as resolution, the number of pixels, and the
type of sensor. Similarly, the use of lens must have the same
specs including a focal length and optical formats. These specs
are to synchronize the perception of two cameras to the object
so that the result of 3D reconstruction is getting the best
performance. Fig. 1 shows two identical cameras which are
configured to be a sterco camera. Table I describes the
specifications of the camera and lens.

C. Camera Calibration

Camera calibration is also known as camera resectioning.
That is the process of getting the parameters of the sensor and
the camera lens to capture the object images. These parameters
are used to correct camera distortion (radial and tangential). In
a stereo camera system, the parameters are used to project the
object of observation in 3D coordinates, or specify the location
of the camera in 3D coordinates about the images position in
the real coordinate.

The camera parameters which obtained from calibration
process consist of the intrinsic, extrinsic and distortion
coefficient. In this study, camera calibration process uses a
checkerboard as a calibration pattern, which has constructed
from of 9x7 squares with an area of 52 mm? for each square as
shown in Fig. 3.

Fig. 3. The checkerboard for camera calibration
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Fig. 4. The real object transformation into pixel

Apart from being used to obtain the camera parameters, the
checkerboard is applied to determine the value of the re-
projection error between the projection points to the real
coordinate points. The value of the re-projection error indicates
the quality of the calibration results. This experiment uses the
12 combinations of checkerboard image pairs as stereo camera
calibration input with the variation of distance (translation) and
orientation (rotation).

Mathematically, the camera parameters are written in the
form of a matrix P which has two elements, extrinsic and
intrinsic. While the matrix of distortion coefficients has its
own, because the distortion coefficients are only used on the
camera that has a lens. Since this study uses the camera with a
lens, image correction process uses the camera distortion
coefficients. The matrix model (P) of the camera is defined by

(1):
P=K [R t] (1)

R and ¢ are the extrinsic parameters, which represent the
camera rotation vector and the camera translation vector,
respectively. Additionally, K is the intrinsic parameter. Fig. 4
illustrates the benefit of camera parameters to transform the
real object in 3D coordinate about the camera coordinate in 3D
coordinate as well, into a 2D image projection in the form of
the disparity map.

Object transformation in the world coordinates into pixel
coordinates as shown in Fig. 4 is defined by using (2) below:

slx vy 1" =kx[r ¢lx v z 1T )

[x y] is the pixel coordinate of the 2D image by a scaling factor
s. It is obtained by multiplying the camera parameter with the
world coordinates of the object [12].

1) The intrinsic parameter is the parameter of the camera
which provides information of the sensor model including the
value of focal length, optical point, and skew coefficient.
Intrinsic parameter matrix (K) defined by (3):

S s o
K=10 f, ¢ 3)
0 0 1

(fy » [, ) are the scale factors of the focal length of the camera,

s is a skew coefficient of the image captured by the sensor,
while (¢, , ¢, ) is the coordinate of the sensor midpoint (optical

point/principal point). All values are in pixels unit.

2) The extrinsic parameter is the parameter of the camera
which provides information about the rigid transformation of
2D projection images to the 3D coordinates (world). The rigid
transformation consists of rotation and translation. Rotation
function is defined by the matrix vector R (R,, R,, R;) and a
translation function is specified by the matrix vector ¢ (¢, #,
t,). The reference point of transformation is on the Z axis of
the optical point camera.

3) Distortion Coefficient is the parameter of the camera
which provides information about the distortion coefficients of
the lens. There are two types of distortion coefficients, such as
radial distortion and tangential distortion [13]. Radial
distortion coefficient (k) indicates the intensity of the 2D
image distortion due to the bending of light rays by the lens;
the negative value indicates a pincushion distortion and the
positive value indicates a barrel distortion. The coefficient of
tangential distortion (p) shows the coefficient of alignment
between the sensor and the camera lens. The coefficients are
used to correct distortion in the 2D image so that the two types
of distortion (radial and tangential) can be eliminated. This
stage is part of the pre-processing stage as depicted in Fig. 2.
To obtain the corrected pixel coordinates of the radial
distortion (xx, yx) by using the equations denoted by (4)(5):

X; :x(l+k1r2 +kyr? +k3r6) 4)

Vi =y(l +k1r2 +k2r4 + k3r6) (5)

(x, y) is representing the original pixel coordinate of the input
image which still affected by the distortion. (k;, k2, k3) are the
coefficients of the radial distortion, and 7* = x? + 37. Similarly,
to obtain the corrected pixel coordinates of the radial distortion
(xp,vp) using the equation defined by (6)(7):

X, =x+l2p1xy+p2(r2+2x2)J ©6)

v, =+ (2 +257 )+ 2py0] )

(p1, p2) are tangential distortion coefficients, and »* = x? + 37,
Thus the distortion coefficients are required to correct the 2D
image from the radial and tangential distortion. Where the
distortion coefficient are denoted by k;, k2, p1, p2, k3.

D. Semi-Global Matching (SGM) Algorithm

This algorithm was firstly introduced by [11] to determines
the similarity between the two images in the operation of
pixels. In general, the corresponding pixels are based on the
difference in intensity which sensitive to the lighting, the
reflection, the recording process, and so forth. Semi-Global
Matching (SGM) algorithm uses mutual information (MI) of
the two images. The concept of mutual information has been
used to match the stereo images based on correlation by [14]
and Graph Cuts by [15]. The results show that the matching
process is not sensitive to the differences in the lighting and
reflections as occurs in the conventional matching method.
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MI which used as the basis for the matching process is
defined by the value of the entropy (H) of the two stereo
images, as defined by (8):

M111512:H11+H12_H11512 (8)

H I and H 1, are the entropy value of the pixels intensities (i)
from the left image and the right image. While H; ; is the
12

joined entropy value of the two corresponding pixels. Entropy
values are calculated from the distribution probability (P) of
the associated image pixels, as defined by (9) below:

1
H,y ==[ P, i)log P, (1)di 9)
0

While the joint entropy value is calculated based on the method
proposed by [15], as defined by (10) below:

Hy g = ;(—ilog(P]PIZ (11129 )® iy )) ® gliyy iay )) (10)

n and P[l’ A (ilp,izp) define the number and the distribution

probability of the pixel p which is matched in the epipolar line
respectively. ® g(i;,i,) is the 2D Gaussian convolution of the

two pixels which are mutually matched.

Semi-Global Matching algorithm runs on every horizon
epipolar of the two stereo images which have been corrected
(rectified). Each step of matching calculates the value of
matching cost based on the MI as defined in equation (2). Then
the lowest value of matching price is chosen to determine the
location of the corresponding pixels. Ideally, the SGM
algorithm search for the corresponding pixels in each epipolar
line of the stereo image, but it requires a significant
computational time. Therefore, the matching can be done in
some points of pixels coordinate, and the rest can be predicted
in a linear way to get the disparity map of the stereo image.
This matching method reduces a computational time, but it
requires the input images which have low distortion values.

E. Disparity to 3D Image Transformation

The disparity image represents the distance of the two
corresponding pixels of the left image and a right image. The
disparity value is converted into depth value (Z axis of the
camera) to get the 3D image pointcloud. These process needs
the information in the form of camera parameters to change the
disparity value into the depth value, as shown in Fig.2 stage-4.
Z values are sought for each pixel (x,y) on the disparity image.
The pointcloud (X, ¥, Z) are determined based on the (11-13):

_+B
Z=f (11)
V4
Y=(R-CR)— 12
( )f (12)
X:(C—CC)é (13)

f s the focal length, B is the baseline, D is the disparity, R is
the row of the pixel, C is a column of the pixel, CR is the center
row of the disparity image, and CC is the center column of
disparity image. The accuracy of the estimated value Z can be
measured based on the re-projection error value (e,) which is
obtained during the calibration process. Based on (11),
assuming a depth value Z is the already known (ground truth),
the value of D can be calculated. Thus, the accuracy of the
estimated Z (AZ) can be calculated based on the equation
defined by (14).

[ {ro%)

Equation (14) can be used to evaluate the calibration
parameters on the results of 3D reconstruction. If 4Z provides
value which cannot be accepted, the re-calibration phase
should be performed.

(14)

III. RESULTS AND DISCUSSIONS

A. The Calibration Results

The results of stereo camera calibration determine the
quality of the 3D reconstruction. The value of re-projection
error is used as the standard of quality of the calibration. For
calibration purpose, a checkerboard is set in 12 different
distances and orientations. Table II describes the intrinsic
parameters of the camera obtained from the calibration process.

TABLE II
THE INTRINSIC PARAMETERS OF THE STEREO CAMERA

Camera Parameter Axis Value Std. Error
Focal Length fr 914.449 + 3.8374
(pixel) 1 916.042 +3.8101
Left Optical Centre Cx 272356 | +4.3413
(pixel) cy 221.650 +4.8599
Skew (pixel) 1.063 +0.5646
Focal Length fr 934.661 +3.9254
(pixel) 1 936.181 +3.9108
Right | Optical Centre Cx 270.982 | +4.5488
(pixel) cy 219.509 +4.7821
Skew (pixel) 0.859 +0.5612
TABLE IIT

THE DISTORTION COEFFICIENTS OF THE STEREO CAMERA

Camera Distortion Coefficient Value
ki -0.3542
Radial k> 0.065
Left ks 0.58
. pi -0.0008
Tangential e 0.003
ki -0.3472
Radial k> -0.101
Right ks 1.42
. piI -0.0011
Tangential e 20.002
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Mean Error in Pixels

Image Pairs

Fig. 5. The re-projection error rates of 12 checkerboard positions produce a
mean error equals to 0.16 pixels.

Before Rectification After Rectification
9

Fig. 6. Distorted images correction. (left) The image before correction.
(right) The image after correction.

Based on the values shown in Table II and refer to (3), the
fundamental matrix (K) for each of the camera can be
calculated. The stereo camera can project the 12 positions of
the objects (checkerboard) in world coordinates about the
coordinates of the camera based on translation and rotation
matrix which have obtained. The radial and tangential
distortion coefficients obtained from calibration stage are used
to correct stereo images using an equation defined by (4-7) as
shown in Table III.

The accuracy of the re-projection is defined by the mean
value of re-projection errors. Fig. 5 shows the re-projection
errors rates of 12 object positions during calibration. The result
shows the average amount of re-projection errors is 0.16 pixels.
With re-projection error value < 0.2 pixels, it can be concluded
that the calibration results are good enough and the calibration
parameters can be used for the next stage.

The results of stereo image correction based on the
distortion coefficients shown in Table III can be evaluated
from the corrected image as shown in Fig. 6.

B. Disparity Map

The disparity map is a 2D image which each pixel
represents the difference of position between two pixels that
match in the stereo image. The stereo image used to create the
disparity map should be corrected first of all distortion (radial
and tangential) before the matching process using SGM
algorithm. The stereo image which has been corrected and
rectified, make it eligible of the two images to be matched on
each epipolar line. So that, the disparity value of the two
corresponding pixels can be calculated in the right way.

Fig. 7. The disparity maps for some ranges. (a) Disparity range = 0-16 pixels.
(b) Disparity range = 0-32 pixels. (¢) Disparity range = 0-64 pixels. (d)
Disparity range = 0-128 pixels.

Fig. 7 shows the experimental results of generating the
disparity maps within the interpretation ranges to get the best
results approaching ground truth value. Fig. 7(c) shows the best
disparity image than others, which uses the disparity range 0 to
64 pixels. The blue color indicates the region where the
disparity values are not detected because corresponding pixels
are not found in the area. The small value in disparities
produces a high value of Z, even infinite (zero gaps). In
contrast, large values in disparities provide a little value of Z,
which marked with colors closer to the red. The location of the
chair is closer to the camera than the bookshelf. Part of the seat
which close to the camera tends to be a red, compared with the
bookshelf tends to away from red.

Based on the result, this study concludes that the range of
disparity value is calculated based on the maximum distance of
the object which is observed, such as focal length, baseline, and
the pixel size of the sensor as defined by (11).

bookshelf

drawer

Fig. 8. The 3D image pointcloud after reconstruction.
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TABLE IV
THE NUMBER OF NEIGHBORS VS THE PERCENTAGE OF INLIER AND OUTLIER

. Neighbour | Inlier | Outlier | Inlier | Outlier
Pointcloud (pixels) (pixels) | (pixels) | (%) (%)
Original 0 192340 0 100 0
NN-004px 4 192175 165 99.9 0.1
NN-008px 8 191950 390 99.8 0.2
NN-016px 16 191078 1262 99.3 0.7
NN-032px 32 188937 3403 98.2 1.8
NN-064px 64 185946 6394 96.7 33
NN-128px 128 182972 9368 95.1 4.9

C. The Results of 3D Reconstruction

Once a good disparity map was obtained, the next is to
project it into the 3D image pointcloud, which transforms the
disparity map in pixels into pointcloud in meters by using (11-
13) as shown in Fig. 8. Ideally, the results of 3D reconstruction
produce a pointcloud as many as 309700 points, according to
the total pixels of the stereo image which have been corrected
by 475 x 652 pixels. However, not all disparities come up with
an acceptable value, for example, the value is too large (-
infinite or +infinite). So those points have to be removed. Fig.
8 shows the pointcloud which has been selected based on a
range of distance (Z) between 1-4 meters. Selection in
pointcloud produces registered points with the number of
192000 pixels and unregistered points with the number of
117360 pixels. Thus, the percentage of the registered points of
62.11% and the remaining of 37.89% is the unregistered points.
The percentage of the registered points can still go down
because pointcloud has not been cleaned from the outliers yet.
Table IV shows the comparative results of the refinement stage
against the pointcloud using a nearest-neighbor filter with
variations in the number of neighbor between 4-128 pixels and
the standard deviation value of the mean of nearest-neighbor
distance = 1.0.

The experimental results of the pointcloud refinement
utilizing nearest-neighbor filters by varying the amount of the
neighbors, there is a rise in the percentage of outliers.
However, the increase in the proportion of outliers is not
proportional to the increase in the number of neighbors used to
reduce outlier. Significant additions to the number of neighbors
do not make a significant reduction in the percentage of
outliers.

IV. CONCLUSIONS

The quality of the 3D reconstruction using stereo camera is
very sensitive to the input parameters of the camera. A small
error value of re-projection gives better reconstruction quality.
In this study, we get the value of the re-projection error is 0.16
pixels, which is still below 0.2 pixels taken as a rule of thumb
on the calibration of the stereo camera. 3D object
reconstruction using a stereo camera which performs A Semi-
Global Matching (SGM) algorithm is one of the methods to
find the corresponding pixels, which is using the mutual
information (MI) in the form of entropy between pixels to
determine the level of similarity based on the smallest energy
(lower cost). The reconstruction result shows the percentage of
registered pointcloud is equals to 62.11% within the

observation distance ranges between 1 to 4 meters. The
pointcloud refinement method applies the nearest-neighbor
filter; with the variations in the number of neighbors between
4-128 pixels. The result shows that it can eliminate the outliers
up to 4.9%.

ACKNOWLEDGMENT

This research was jointly supported by the Junior Lecturer
Research Grant (013/HB-LIT/I11/2016) from the Ministry of
Research Technology & Higher Education of Indonesia, and
Exploratory Research Grant Scheme (ERGS) RDU130604 &
Fundamental Research Grant Scheme (FRGS) RDU140137
from Ministry of Higher Education of Malaysia.

REFERENCES

[1] M. Li, L. K. Kwoh, C. Yang, and S. C. Liew, “3D Building Extraction
With Semi-Global Matching From Stereo Pair Worldview-2 Satellite
Imageries,” in IEEE International Geoscience and Remote Sensing
Symposium (IGARSS), 2015, pp. 3006-3009.

[2] V. E. Schmidt and Y. Rzhanov, “Measurement of micro-bathymetry
with a GOPRO underwater stereo camera pair,” in OCEANS 2012
MTS/IEEE: Harnessing the Power of the Ocean, 2012, pp. 1-6.

[3] M. Malesa, K. Malowany, U. Tomczak, B. Siwek, M. Kujawinska, and
A. Sieminska-Lewandowska, “Application of 3D digital image
correlation in maintenance and process control in industry,” Comput.
Ind., vol. 64, no. 9, pp. 1301-1315, 2013.

[4] R. Lagisetty, N. K. Philip, R. Padhi, and M. S. Bhat, “Object detection
and obstacle avoidance for mobile robot using stereo camera,” in IEEE
International Conference on Control Applications (CCA), 2013, pp.
605-610.

[5] A. Hasni, A. Hasan, R. A. Hamzah, and M. H. Johar, “Region of
Interest in Disparity Mapping for Navigation of Stereo Vision
Autonomous Guided Vehicle,” in International Conference on
Computer Technology and Development, 2009, pp. 98—102.

[6] M. Bosse and R. Zlot, “Continuous 3D scan-matching with a spinning
2D laser,” 2009 IEEE Int. Conf. Robot. Autom., pp. 1-8, 2009.

[71 Y. Yu,J.Li, H. Guan, F. Jia, and C. Wang, “Three-Dimensional Object
Matching in Mobile Laser Scanning Point Clouds,” IEEE Geosci.
Remote Sens. Lett., vol. 12, no. 3, pp. 492-496, 2015.

[8] S. Wibirama and R. Hidayat, “Rekonstruksi dan Visualisasi Objek 3-D
Berbasis Algoritma Direct Linear Transformation,” J. Nas. Tek. Elektro
Teknol. Inf., vol. 1, no. 2, pp. 32-39, 2012.

[91 R. B. Rusu, Z. C. Marton, N. Blodow, M. Dolha, and M. Beetz,
“Towards 3D Point cloud based object maps for household
environments,” Rob. Auton. Syst., vol. 56, no. 11, pp. 927-941, 2008.

[10] S. Yamao, M. Miura, S. Sakai, K. Ito, and T. Aoki, “A Sequential
Online 3D Reconstruction System Using Dense Stereo Matching,” in
2015 IEEE Winter Conference on Applications of Computer Vision,
2015, pp. 341-348.

[11] G. Heiko Hirschmiiller (Inst. of Robotics & Mechatronics
Oberpfaffenhofen, German Aerosp. Center, Wessling, “Accurate and
Efficient Stereo Processing by Semi-Global Matching and Mutual
Information,” in IEEE Computer Society Conference on Computer
Vision and Pattern Recognition (CVPR), 2005, pp. 807 — 814.

[12] Z. Zhang, “A Flexible New Technique for Camera Calibration
(Technical Report),” IEEE Trans. Pattern Anal. Mach. Intell., vol. 22,
no. 11, pp. 13301334, 2002.

[13] J. Heikkila and O. Silven, “A Four-step Camera Calibration Procedure
with Implicit Image Correction,” in Proceedings - IEEE Computer
Society Conference on Computer Vision and Pattern Recognition,
1997, pp. 1106-1112.

[14] G. Egnal, “Mutual Information as a Stereo Correspondence Measure,”
Tech. Reports, Dep. Comput. Inf. Sci. Univ. Pennsylvania, no. MS-
CIS-00-20, 2000.

[15] J. Kim, V. Kolmogorov, and R. Zabih, “Visual Correspondence Using
Energy Minimization and Mutual Information,” in Proceedings of the
9th IEEE International Conference on Computer Vision, 2003, pp.
1033-1040.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


