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Abstract— Beef quality is determined by a number of
parameters; some of which include size, texture, color feature, or
meat smell. Recently, determining the meat quality is done by
seeing the color and shape. However this method still has some
weaknesses due to, for example, the subjectivity and
inconsistency in human assessment. The aim of this research is to
make an application to detect the meat quality. The application
built was based on mobile using Java Programming Language on
the Android integrated with Android SDK, Eclipse, and
OpenCV. The method of image processing used pre-processing,
k-mean clustering, and the analysis was conducted statistically
with mean value and deviation standard. The quality detection
meanwhile was performed using the texture and meat texture
matching based upon the existing data. The application made
could be used to seek the significant k-values and able to detect
the level of quality by providing the level of accuracy at 80%.

Keywords— k-mean clustering, statistical analysis, Android
SDK, OpenCV, Eclipse

I. INTRODUCTION (HEADING 1)

Beef possesses many contents that are beneficial for
human. One of the nutrient contents in beef that is highly
beneficial for human body is protein. In addition, beef
contains the high level of chemical element iron that can
prevent the anemia as well as other beneficial contents such as
selenium, zinc, vitamine B complex, and omega-3.1'"]

Instead the existence of the high level of beneficial
elements, it is still found many frauds in terms of the sale of
beef. The high quantity of unqualified and inconsumable beef
comes to be the highly devastating fraud done by the
irresponsible parties.['!l Meanwhile, there is a need for society
to have sufficient knowledge to be able to differentiate which
beef is consumable.[ Detecting the beef quality can be done
using the facilities from the communication media such as
smartphone. The use of smartphone brings a number of
advantages such as flexibility, small size that makes it
portable, affordability in comparison to the laptop. Another
advantage is that it can be used as a tool to ease the human
drudgery - in this case regarding making the application of
digital image processing using the input of digital image of the
beef to be detected for its quality. The mobile based beef
detecting application was built using the operational system of
Android Lollipop 5.0.2, operational system of Windows 7 and
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Eclipse Juno and used the library OpenCV version 2.4.9. This
application is supported with a number of pre-processing of
image, segmentation of k-mean clustering by changing the
values of k, and analyzed of feature extraction through the
measurement values of means and the deviation standard for
each meat images.

Meat can be assessed based on price and quality.® The
quality of meat can be measured using four characteristics:
marbling, meat color, fat color, and meat density. To determine
the beef quality whether it is good or bad can be performed
visually that is by comparing the real meat with the reference
of the meat picture.®?! This research aims to develop an
automatic system to determine the meat quality based upon the
marbling using the technique of image processing. A number
of researches have shown that the image processing can be
applied to analyze the color and the texture of the meat that can
be used as a reference in the identification process for the beef
quality. (357

II. THEORY

This research is focused on the development process of
the image segmentation using the method of thresholding and
image classification using the algorithm of K-Nearest
Neighbor.['!]

The next research is the image identification to identify
the type of beef using Wavelet Haar transformation!'®l. The
aim of the researchs are making an application of image
identification system to identify the fresh beef using Wavelet
Haar transformation. The process of image processing is
performed by measuring the values of RGB in each meat
image prior to perform the process of normalization to obtain
the index value of R, G and B and conversion process from
RGB model to HIS model to obtain the quantity of the values
of hue, saturation and intensity. The value resulted from the
process of image processing is used as the input parameter of
the verification program.['®]

Specifically, the healthy beef is characterized with the
bright red, shining, not pale, being elastic, not sticky and
unique aroma. The specific nature of sensory of meat is able to
determine the attractiveness for the consumers.'”) A number
of specific qualities influencing the customers’ acceptability
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include color, pH, water holding capacity, cooking losses and
tenderness.!'"]

In the field of computer vision, the steps of image
processing are shown in Figure 1.[1

Outputs of these steps are generally images
Wavelets & | Ed
- favelets & .
Color Image : _ . Morphological — £
b ¢ (3 Multiresolution|y Compression |4 : H
Processing K Processing 1S
Processing 3
[wN ] s M
™ ][ ] g u
]
Image )\, Segmentation ®
Restoration = 968 o
@
<9
o
]
Image L » Representation E
Enhancement Knowledge Base —| & Description £
‘S w
n &
;i E]
Problem Image Object E\. =
o S o | ) o
DOﬂ?mn Acquisition [ | Recogmtion —5 g
—»

Figure 1. Steps of image processing [!!

A digital image through digital image processing results
in a new digital image including the image restoration and
image enhancement. Meanwhile, the digital image analysis
results in a decision or a data including pattern recognition.?!
In this research, the steps in processing the image included:
size arrangement, histogram equalization and k-mean
clustering segmentation.

K-Mean Clustering is an image segmentation technique
based upon the color intensity. It is assumed that the object
that will be separated tends to have different color intensities
and each of objects has the almost equal color.['” In k-mean
clustering image division is conducted by dividing the image
histogram in which its algorithm is as follows:'”]

1. Finding the maximum and minimum intensities used by
image.

2. Dividing a number of Ns from minimum to maximum to
determine the number of objects expected to be present
in the image.

3. Having performed the division, the histogram will be
divided into some parts called as cluster. Then, an
investigation to the image in all points is performed in
which each point will be grouped into the nearest cluster
to make the final result of this process is the number of
color on the image becoming N.

4.  Seeking the result of means for all points in each cluster.
Then, it is followed by replacing the color in all points
into clusters with the means of each cluster.

The feature extraction is a method of taking the feature
based upon the characteristics of image histogram.l'¥l The
histogram shows the probability of the appearance of the value
of greyish level of pixels in an image. From the values in the
resulted histogram, a number of parameters of feature can be
calculated including the means and the deviation standard.!
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A. The extraction of the feature of the first
order is a method of taking the features based upon the
characteristics of the image histogram. The histogram
shows the probability of the appearance of value of greyish
level of pixel in an image.['¥

B. Statistical Feature Extraction

The n™ moment of the (normalized) gray level histogram is
given by:[!]

= (k= m)" p(k,) @

where:
k; = gray value of the i" pixel
m = mean gray value of the pixel set
L = the number of distinct gray levels
p(ki) = normalized histogram (probability density function
of the pixel set).

Note that the mean is given by:

m= kp(k,) @

Thus: p0 = 1; pul = 0; u2 = s* = variance

Variance is a square of standard deviation.

where & refers to the value of the deviation standard. N is the
number of the total pixel; X the pixel value in the position of i
and p are the mean value of pixel.

1. Methods

The research to detect the meat quality was
performed on the android programming; thus making it to be
in mobile basis. A number of supporting programs used in the
research included IDE Eclipse, Java SDK, and OpenCV.

The hardware and software required in the process of making
the application have the following specifications:

The application software:

- The operational system of Microsoft Windows 8
Professional 32-bit.

- Eclipse Juno, used to type the programming code for the
application built.

- OpenCV 2409 is one of libraries used for the image
processing

- Operational System of Android OS, version 5.0.0
(Lollipop) used as the phase of implementation on the
smartphone.

The hardware with the specifications:

- Laptop ASUS A450L with the Processor of Intel®
Core™ i7-4500U CPU @1.8 GHz (4 CPUs),~2.4 GHz,
RAM 12 GB, and Intel(R) HD Graphics Family. This
device is used in the process of making the application.

- Smartphone Lenovo P70 was used at the phase of
implementation and the testing of application.

This research used 20 digital images data of beef taken
using Smartphone Lenovo P70 and stored in the form of JPG
format. The meat image further was processed using k-mean
clustering method by changing the value k, followed by
extracting the mean value and the deviation standards. The
value would be used as the gold standard for the image testing.
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The flowchart of the research steps showing in Figure 2

below.
o Image feature
values
Upload a beef
color image

Comparison of template and test
k-mean clustering

data values
segmentation
deviation standar values

The results of
+ image quality

Calculation of mean and
Figure 2. The flowchart of the research steps

In the beginning of running the application, the user
would be faced by the main menu button to start the image
processing. Then, the image will be processed using the
technique of k-mean clustering and the mean and the deviation
standard are calculated. The data of the value was compared to
the range value that has been defined; thus the system would
decide whether the meat image has the good or poor quality.

The main menu page has 3 buttons: Start to Detect,
Help and About. The button Start to Detect contains the menu
of meat image processing. The result of the research further
presents the page of detection menu consisting of 5 buttons:
Camera, Galleries, K-mean, Analysis and Save with the
interface display using layout scrollview.

2.  Results
2.1 Taking the Meat Image

Taking the meat image was performed by pressing the
button of Camera and Gallery. The button Camera was used to
take the image of the meat directly using the camera feature
from the smartphone. The button Gallery is used to take the
meat image in the gallery of smartphone as shown in Figure 3.

~ Meat Detection

| Camera Gallery

Select cluster

rrrrr

Original Image

K-mean image

Figure 3. The Button Gallery
The meat image that has been downloaded was then
processed using the technique of k-mean clustering. This
process was done by changing the value of k=2 making k = 6.
The result of the changing of value k is presented in Figure 4.
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K-mean image

Figure 4. The result of k-mean

Furthermore, the calculation of the extraction of the
feature of mean values and deviation standard from the image
of k-mean was done by pressing the button Analysis. The
mean value and the deviation standard would be displayed
together with the explanation of the good and poor quality of
the meat. The result of the calculation of the feature extraction
is shown in Figure 5.

~ Meat Detection

Analysis

Mean

Deviation Standard
Meat Quality

Save

Figure 5. The feature extraction of meat image

The testing process to seek the value k that resembles
to the original image was given to 10 meat images named
gradeda.jpg, gradeSa.jpg, grade6a.jpg, grade7a.jpg,
grade9a.jpg,  gradedb.jpg,  grade5Sb.jpg,  grade6b.jpg,
grade7b.jpg, and grade9b.jpg. The image of gradeba.jpg and
grade6b.jpg were in the size of 600x535 pixels; while others
were in the size of 600x353 pixels. Each of images would be
converted into the image of k-mean with the cluster 2 to 6.
The sample of testing image of grade4a.jpg is shown in Figure
6.

Figure 6. The sample of ésting image
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Figure 8 shows the image as the result of the
segmentation of k-mean for the image of grade4a.jpg with the
number of k =2, 3,4, 5, and 6. Figure 7 shows the sample of
segmented image grade4a.jpg, (a).Original Image, (b). cluster
=2, (¢). cluster = 3, (d). cluster =4

@ ®) ©
= I = B I = =B l 1
@ ) o

Figure 7. The sample of segmented image

From Figure 8§, it can be seen that from the image of
gradeda.jpg with k = 2, it obtained an image with two colors
as the mean result of all values of RGB. Meanwhile, for k =3,
4, 5, and 6, it was found the result of the segmentation result
appropriate with the number of its group; thus from the
number of this group it can be found that the number of the
color group from the image that has been segmented. Table 1
presents the result of the image segmentation that has been
tested and it shows that value of k that is significant in the
process of image segmentation from each sample.

Table 1. The result of image segmentation

Name Value of K tested .
No i) ) 3 n 5 3 Sig.k
1. Gradeda - - \4 - - 4
2. Grade5a - - - - v 6
3. Grade6ba - - - v - 5
4, Grade7a - - - v - 5
5. Grade9a - - - v - 5
6. Grade4b - - - - v 6
7. Grade5b - - - v - 5
8. Grade6b - - - - v 6
9. Grade7b - - - v - 5
10. Grade9b - - - v - 5

From Table 1, the remark (-) indicates that images tested
were not alike and the mark men (v) shows that the tested
images were alike; thus, it can be found that of 10 image data
used in the testing, the value k was the most similar one
compared to the original image that is when k = 5. This is
because the categorization among pixels of meat image in k =
5 was evener making the color of the segmented image
resembled to the color of the original meat image.

4.2 Testing on Fat Cluster
The testing on the fat cluster used the testing data that
was similar with the test on the previous testing on the meat
cluster. The test was conducted by looking at the fat cluster on
the meat and compared to the original image to determine the
significant value k. This is shown in Figure 8.
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Figure 8. The image of the test on the grade 7b

Figure 9 presents the result of the segmentation of Image
grade7b for the different value k.

LR
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Figure 9. The segmented image grade7b.jpg, (a). Original
Image, (b). 2 clusters, (¢). 3 clusters, (d). 4 clusters, (e). 5
clusters, (f). 6 clusters

The result of the image segmentation that has been tested
is shown in Table 2 with the significant value k.

Table 2. The result test on the meat cluster
Name Value of K tested Sie k
(ip2) 2 (3] 415 ] 6 &

Gradeda - - v - -
Grade5a - - v - -
Grade6a - - - \

Grade7a - - - v -
Grade9a - - - v

Grade4b - - - - v
Grade5b - - - \ -
Grade6b - - \ - -
Grade7b - - - - v
0. | Grade9b - - - v -

z
o

N

el ol Il Bl Bl bl e el
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Similar with Table 1, the remark (-) shows dissimilarity
of the test image of test and remark (v) shows the similarity of
the test image.

1.  Determination of the Parameter of Meat Image

The research conducted to determine the quality of the
meat image required an analysis on the measurement based
upon certain parameters. The parameters used in determining
the meat quality in this research were based upon the Marbling
Score and through the experiment to determine the range value
of meat quality from the application. Marbling is a group of
grains of fat located in the fiber tissue of meat.

The determination of the parameters in this research
was the phase to determine the assessment of the beef quality.
The determination of the beef quality could be done
subjectively and objectively. The subjective assessment
covered the assessment towards color, odor, tenderness and

256



taste. Meanwhile, the objective assessment could be done
using the laboratory devices or with the standard of the
comparison of the objective assessment towards pH, and the
chemical composition of meat'! At this phase, the
assessment on the quality was conducted subjectively from the
color that was done based upon the sources from National
Standardization Agency (BSN) about the quality of carcass
and beef (SNI 3932:2008).'") The determination of the
parameter was measured from the color of meat, fat color and
marbling. There are thress levels of the meat quality that can
be shown in Table 3.

Table 3. The levels of meat quality

No type of quality requirements
test 1 11 111
1 Meat bright red | dark red with | Dark red with
color has score the score of score 8-9
1-5 6-7
2 Fat color | White had Yellowish Yellow Score
score 1-3 white with 7-9
score 4-6
3 | Marbling | Score 9 — Score 5 -8 Score 1-4
12

The assessment on the meat color was conducted
by seeing the color on the lateral eye muscle surface with the
help of flashlight and by matching it with the color standard.
The score value of the color was determined based upon the
score of the most suitable score of the color standard for the
meat color. The standard of meat color consisted of 9 scores
started from pink to dark red as shown in Figure 10.

T
4
7

WIQIQI

2
5
8

Figure 10. Standard of meat color

The assessment of the fat color was conducted by
seeing the sub-cutis fat color (the deepest layer of skin) with
the help of the flashlight and by matching it the color standard.
The score value of the color was determined based on the
score of the color standard that is the most suitable with the fat
color. The standard of the fat color consisted of 9 scores
started from the white to yellow as shown in Figure 11.

7 8 9

Figure 11. Standard of the fat color
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Marbling assessment was conducted by seeing the
intensity of the marbling on the lateral eye muscle surface
with the help of light and by matching it with the marbling
standard. The value of the marbling score was determined
based upon the score of the marbling standard that was mostly
suitable with the marbling intensity of the lateral eye muscle.
The marbling standard consisted of 12 scores started from the
practically no marbling to the more marbling as shown in
Figure 12.

Figure 12. The marbling standard

4.3 The Determination of the Parameter of Meat
Quality Based Upon Marbling

The determination of this phase is a phase to apply
two parameters of meat quality that have been obtained from
the determination of the parameters from the marbling scores.
Such determination was performed to 20 data of image sample
randomly. The sample of meat image was observed with the
naked eye based on the marbling and the freshness of color.
The result is shown in Table 4.

Table 4. The result of the naked-eye observation towards
2 samples of the meat sample

Image Meat Score Fat Score Quality
3 2 1
6 4 I
? 9 4 1II

From 20 meat images, it was found 3 images with good
quality of meat; those are data 1,2, and 5. Meanwhile, other 17
data had the poor quality of meat.
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4.4 Statistic Result of Image

The next process was to convert 20 testing data of meat
image to the image of the segmentation of k-mean clustering
and converted to the most significant cluster that is 5. From
the cluster image, it would obtain the mean values and the
deviation standard. Afterwards, the result of the processed
image quality would be compared to the original image that
has been found for its quality whether it was proper or
improper. Table 5 presents the data of the result of the image
processing.

Table 5. The segmentation result of k-mean mean using
the Meat Detection application

Image Analysis
Original Image Image with k=5 Mean deviation
standard

4 Ll

97.29 47.87

104.76 42.19

86.98 45.18

99.25 42.39

Based on the table of the detection result 5 above, it can
be concluded that the method of the image processing with the
segmentation of k-mean clustering using the similar meat data
and cluster 5 resulted in the different numbers of statistic
value of mean and deviation standard. From the result
obtained, it also influenced the reading accuracy to determine
the meat with good or poor quality. To determine the reading
accuracy, it needs a formula as shown in the equation (4).

Accuracy = 100% - (deviating data)/number of data
To obtain the range value, then the data sample of the meat
image is divided in accordance with the level of quality
obtained. In each quality, the maximum and minimum value
from the statistic measurement was taken. From the result, the
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statistic range value of each meat quality was obtained as
shown in Table 6.
Table 6 Range of Mean and Deviation Standard in each of meat

quality
Meat Range
Quality Mean Deviation Standard

I 96.5-99.5 47 -48

11 99.5-105 39-42.5
mean < 96 St dev <38,47 > St dev <
and 105 > 42.5 and St dev > 48

I mean

From the research result, it is found four statistic values
of devastating poor meat quality and categorized in the good
range of meat quality (Data 11, 12, 19, and 20). The method to
determine the accuracy can be done using the equation below.

i
ACThracy = 10U Ty 100 = L0 — 545 =505

From the table of system accuracy, it is found the level
of accuracy for the identification of the meat quality based
upon the measurement of the feature extraction using k-mean
clustering method that is reaching 80%. There is a need for
further research to be able to find the fix reference to
determine the good and poor meat quality.

5. Conclusion
Based on the result of the research and discussion, a
number of points can be concluded follows.

1. The application made in this final assignment could
process the meat image coming from the previous
research that has ever been downloaded trough the
gallery of smartphone, and the image processed through
the segmentation phase used the k-mean clustering
method.

2. In the data used in the research, the value k that was
mostly resembling the original image was when k = 5.

3. Based on the research result on the sample of testing data
used for the determination of the parameter of image,
range value of mean on the meat image with good quality
in the range of 96.5 to 99.5 and the value of the deviation
standard between 47 and 48. The range value of the
mean in the image of the meat with medium quality was
in the range of 99.5 to 105 and the deviation standard in
the range of 39 to 42.5. Meanwhile, the range value of
mean in the image of meat with poor quality was under
96.5 and above 105 and the value of the deviation
standard under 38 between 42.5 and 47 and above 4.

4.  The result of the detection on the meat quality from this
application showed the percentage of the good level of
achievement. Overall, the level of achievement of the
application of the digital image processing using the k-
mean clustering method was at 80%.

Future Work
The application of the digital image processing of meat
detection with the opency and eclipse—based k-mean clustering
segmentation method still has a number of things to be
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developed for example the parameter of extraction that needs
to be added with Skewness, Kurtosis, Entropy or the extraction
of the statistic feature of the 2" Order.

REFERENCES

[1] Jain, A.K., "Fundamentals of Digital Image Processing", Prentice-Hall,
Inc., A Division of Simon & Schuster Engelwood Cliffs, New Jersey,
1989

[2] Gonzalez, R.C., Richard E. Woods, "Digital Image Processing", Prentice-
Hall, Inc., Upper Saddle River, New Jersey, 2008.

[3] Li, J., Tan, J., Martz, F.A., and Heymann, H., “Image texture features as
indicators of beef tenderness”, Meat Science 53, 1999, pp. 17-22.

[4] De Huidobro, F. R., Miguel, E., Blazquez, B., and Onega, E., “A
comparison between two methods (Warner—Bratzler and texture profile
analysis) for testing either raw meat or cooked meat”, Meat Science 69,
2005, pp. 527-536.

[5] Shiranita, K., Miyajima, T., and Takiyama, R., “Determination of meat
quality by texture analysis”, Pattern Recognition Letters 19, 1998, pp.
1319-1324.

[6] Shiranita, K., Hayashi, K., Otsubo, A., Miyajima, T., and Takiyama, R.,
“Grading meat quality by image processing”, Pattern Recognition 33,
2000, pp. 97-104.

[7] Basset, O., Buquet, B., Abouelkaram, S., Delachartre, P., and Culioli, J.,
“Application of texture image analysis for the classification of bovine
meat”, Food Chemistry 69, 2000, pp. 437-445.

ICITACEE 2016

[8] Chen, K. and Qin, Ch., “Segmentation of beef marbling based on vision
threshold”, Computers and Electronics in Agriculture 62, 2008, pp. 223—
230.

[91 Meng, X., Sun, Y., Ni, Y., and Ren, Y., “Evaluation of Beef Marbling
Grade Based on Advanced Watershed Algorithm and Neural Network”,
Advance Journal of Food Science and Technology 6 (2), 2014, pp. 206-
211.

[10] Indonesian National Standard, “Carcass and Beef Quality”. SNI
3932:2008.

[11] Adi K., Pujiyanto, S., Nurhayati O. D. and Pamungkas A., “Beef Quality
Identification wusing Color Analysis and K-Nearest Neighbor
Classification”, In Information Technology, and Biomedical
Engineering (ICICI-BME), Bandung, Indonesia, 2015.

[12] Nurhayati, O.D., 2015, First Order Statistical Feature Analysis System to
recognize the type of lehorn chicken eggs and omega-3 chicken eggs,
Computer Engineering Journal, Vol.5 no.2, UNDIP, Desember 2015

[13] Nurhayati, O.D., 2014, Regression Analysis and Discriminant Analysis
for Measuring Accuracy Level Feature thermogram Images, Electrician
Engineering Journal, UNILA, Vol.8, No.2, Mei 2014

[14] Nurhayati, O.D., 2013, The Regression Method to detect the Breast
Cancer Thermography Images, International Journal of Electronics
Engineering Research (IJEER), Vol.5, No.1, January 2013

[15] Nurhayati, O.D., 2012, Principal Component Analysis with mean and
entropy values for Thermal Images Classification, International Journal
Computer and Science Technology (IJCST), Vol.3 Issue 3, September
2012

[16] Kiswanto, “Image Identification to identify type of meats using Wavelet
Haar Transformation”, Thesis, Universitas Diponegoro, 2012.

259




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /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 false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /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 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /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 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


