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Abstract— This purpose of this study is to identify the level of  
ripeness of the passion fruit. The levels are classified into three 
distinguished stages: fruit in a ripe stage, a nearly ripe stage, and an 
unripe stage. The passion fruit-sorting system with artificial 
intelligence is an innovation of fruit sorting technology for industrial 
markets because it is very cost efficient and effective for a large 
production process instead of relying on manual labor process. The 
method used in this research is K-Means Clustering to perform passion 
fruit segmentation and Artificial Neural Network for classification 
based on RGB and A features. The input data is passion fruit video 
from 6 different sides. This study uses 75 passion fruit videos as 
training data and 20 videos as data testing with duration 5 seconds per 
video. The result achieves system accuracy of 90% with classification 
errors occur in the nearly ripe and unripe fruit due to the color 
closeness. 
 
Keywords- classification, passion fruit, K-means Clustering, 
Artificial Neural Network. 
 

I. INTRODUCTION  
 
The sorting of fruits during and after harvest has been 

done using manual labor so the accuracy in classifying the 
ripeness level has been unreliable due to low accuracy. There 
are several factors that can contribute to this low accuracy, 
among them are physical and psychological constraints of the 
workers. These factors can lead to the performance of workers 
in identifying the level of ripeness. 

To solve these problems, it is necessary to use a 
technology that can ensure the consistency of fruit ripeness 
level quality that is maintained and in accordance with the 
standardization of the safety of food products so that complaints 
from consumers can be minimized. One form of technological 
development is computer vision, where this information allows 
to classify the level of fruit ripeness level with the help of 
computers. 

The advantage of using this system automatically is the 
high level of uniformity, fixed sorting standard, and can be 
arranged in accordance with expectancy and higher capacity. 
To achieve high accuracy in sorting, it is necessary to perform 

several methods as researched by Ramprabhu and Nandhini [1]. 
This study introduced an apple sorting model using the K-
means clustering algorithm on segmentation to detect infected 
apples, while for the background removal, it is applied with 
Gaussian Mixture Model Algorithm (GMM) and Support 
Vector Machine (SVM) for fruit color classification. The other 
research for apple grading was done by Moallem et. al. for 
golden delicious apples based on surface features [2]. This 
study used statistical, textural and geometric features from 
refined defected regions. For apple grading, first step 
classification into healthy and defected and second step 
classification into first rank, second rank and rejected ones. This 
study compared the performance of Support Vector Machine 
(SVM), MLP and K-Nearest Neighbor (KNN). The result 
among 120 different golden delicious apple images, 
respectively, considering K-folding with K = 5 get SVM 
classifier works as the best one with recognition rate of 92.5% 
for first step classification and 89.2% for second step 
classification.  

Another related research for fruit grading is conducted 
by Riska [3]. The research used the extraction of features R, G 
and *a by comparing the preprocessing of Equalization 
Histogram and Adaptive Histogram Equalization. In the 
classification process, the Multi Support Vector Machine    (M-
SVM) is adapted to the percentage of accuracy of 77.84% and 
77.79% with k-Nearest Neighbors. Then, the classification of 
the fruit by using Neural Network with the feature extraction 
method General Linear Model (NNGLM) detect blemish 
mango fruit completed by Ashok [4]. This method achieved the 
highest accuracy of 90.26%. Another classification method 
used is the Probabilistic Neural Network algorithm to classify 
five fruits, namely apples, bananas, carrots, mangoes and 
oranges based on extract characteristics of morphology and 
color features with RGB and HIS space from the fruit. The 
result of classification efficiency reached 79 - 90% [5]. Back-
Propagation Neural Network method used by Savakar to 
identify and classify sapodilla (chikoo) and mango fruits based 
on color and texture features, which achieve accuracy result 
between 92% and 94% [6]. 
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Arakeri and Lakshmana proposed an automatic and 
effective tomato fruit grading system based on computer vision 
techniques [7]. The image processing is used to extract 21 
features of tomato images, consisting of 9 color statistical 
features and 12 color texture features. Multilayer neural 
network is used to classify the tomato features extracted for ripe 
and unripe classification. The experiment result is 96.47% as 
classification accuracy. Then, Taxonomy and K-Means 
Algorithm Methods are used by Pourdani to detect the maturity 
of dates with maturity levels of mature dates, half mature and 
raw [8]. At maturity level of mature dates, it can be detected 
reaches 99.66% but when it detects the date fruits that 
experience the change of color from the raw process to be half 
mature is getting the accuracy of 55.66%. It is plausible the 
reduction in accuracy is due to the data analyzed in this study 
was performed only one side of the date fruits. 

Therefore, this research uses K-Means method in the 
process of segmentation and Artificial Neural Network (ANN) 
in the classification process. The ripeness of passion fruit is 
grouped into three categories, namely ripe, nearly ripe and 
unripe with input data in the form of 6 sides of passion fruit. 

 

II. PROPOSED METHOD 
 

Stages performed in this research are shown in Fig. 1. 
 

 
Figure 1. System Design 

 
a. Data collection 

The data used in this study are 95 passion fruit videos 
data which are divided into about 80% for training and about 
20% for testing. The training data used were 75 passion fruit 
videos consisting of 40 passion fruits in ripe stages, 10 passion 
fruits that are nearly ripe stages and 25 raw (unripe stages) 
passion fruits. At the same time, the testing process took 5 
seconds of video data with quality 60 fps, consisting of 10 
videos of passion fruit in ripe stages, 4 passion fruit video in 
nearly ripe stages and 6 videos of raw passion fruit.  

Each video performing one fruit cycling 360o so all the 
sides of fruit clearly shown. For ripeness classification, only 6 
sides took from 6 frames for each video will be processed. An 
example of a passion fruit data display is shown in Figure 2. 

Based on survey results to passion fruit farmers in the 
sub-district of Rumbai, Jeneponto district, South Sulawesi, the 
classification of passion fruit ration level is shown in Table 1. 
 
 
 

b. Preprocessing 
Preprocessing aims to improve image quality [9]. The 

first step in preprocessing in this study is to resize the size of 
the video data frame measuring 1280x720 pixels to 384x216 
pixels. The purpose of resizing is to minimize the size of the 
processed frame to save memory and reduce execution time. 

After resizing the video frame, the next step is to change 
the video frame color palette from RGB to CIE L*a*b* 
(CIELab) color space. Video frame changes in L*a*b* format 
are performed to improve the color quality by reducing the 
lighting effect on the surface of the passion fruit and will be 
inserted in the segmentation process. The formula to convert 
color space from RGB to L*a*b* format is described bellow 
[10]: 

 
• Generic gamma correction, G=2.2, C=R,G,B 

 
• RGB gamma correction, C=R,G,B 

 

• RGB to XYZ (same white point D65) 
 

• RGB to XYZ (new white point D50, Bradford correction) 
 

• XYZ to L*a*b* (reference white Xn) 

 

 

 

then, 

 

 

 

so, 
 

 
 
 

 
c. Segmentation 

After preprocessing, the next step is segmented video 
frame into foreground (passion fruit) and background (non 
object) as perform in Figure 2. The stage of segmentation in this 
study is shown in Figure 3.  The segmentation stage uses K-
Means Clustering method with the following algorithm [11]: 
1. Determining the number of clusters 
2. Determining the value of the centroid 

In determining the centroid value for the initial iteration, 
the initial value of the centroid is randomized. Meanwhile, in 
determining the value of the centroid, which is at the stage of 
iteration, the formula used is as follows: 
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                                       (1) 
where : 
• vij is the centroid/average of the i-th cluster for the j-

variable. 
• Ni is the amount of data that belongs to the i-th cluster. 
• i, k is the index of the cluster. 
• j is the index of the variable. 
• Xkj is the value of the k-th data present in the cluster for the 

j-th variable. 
 
 

 
 

Figure 2. Illustration of Background and Foreground 
separation 

 
 

 
 

Figure 3.  Segmentation Stages 
 
 
 
 

3. Calculate the distance between the centroid point with the   
   point of each object. 
 

 
Figure 4. Display of passion video frame 

 
Table 1. Classification of ripeness level of passion fruit 

No. Category Information 
1 Ripe Purple or Purple and slightly green 
2 Nearly 

Ripe 
Colored Green faded to yellow (there 
is a change in color) and there is a little 
bit of purple color. 

3 Unripe Green Colored 
 

To calculate the distance, it is able to use the Euclidean Distance 
as given below: 

 
                (2) 
 

where: 
De is Euclidean Distance 
i is the number of objects, 
(x, y) is the object coordinate and 
(s, t) is the coordinate of the centroid. 
 
4. Grouping objects 

To determine cluster members is to calculate into the 
minimum distance of the object. The value obtained in the 
data membership at the distance matrix is 0 or 1, where the 
value 1 for the data is allocated to the cluster and the value 
0 for the data allocated to the other cluster. 
 

5. Return to stage 2, do the looping until the centroid value is 
fixed and the cluster member does not move to another 
cluster. 
 

 
d. RGBa* Feature Extraction  

The result of the segmentation process is frame without 
background as shown in Table 3. The frame with size 55x56x3 
px is then extracted into 4 features of RGB value and a* value. 
RGB value is extracted from RGB segmented frame. Then, the 
frame is converted into L*a*b* color space so the a* value can 
be extracted. The three coordinates of  L*a*b*  represent the 
lightness of the color, where L*=0 indicates black and L*= 100 
indicates white. Then, a* is position between red/magenta and 
green, where negative values indicate green while positive 
values indicate magenta. The position of b* for blue between 
yellow, where negative values is indicated blue and positive 
values indicate yellow [12]. For this study, the a* value will be 
one of the feature because the rippenes of passion fruit can be 
separated based on its red or green color.  
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Each fruit has 24 features (= 4 features (RGBa*) x 6 
sides for each passion fruit). For the training process,  input data 
is used as much as 75x24 features. The example RGBa* 
features extracted shown in Figure 5. 
 

 
 

Figure 5. Illustration of RGBa* Features Extraction 
 
e. Classification 

In the classification process, Artificial Neural Network 
(ANN) method used where the classification of passion fruit is 
divided into ripe, nearly ripe, or unripe. The Neural Network 
parameters used in this study are mentioned in Table 2. 

Tabel 2.  Parameter Neural Network  

Parameter Specification 
Network Architecture Feedforward 

Learning Function Trainscg 
Activity function Sigmoid Biner (logsig) 

Hidden layer 2 layer, hidden 1 = 50 
Hidden 2 = 10 

Maximum number of 
epochs to train 1000 

Performance Goal 1e-6 

Sigmoid Binary function is used for neural networks are 
trained by using backpropagation method. The binary sigmoid 
function has a value in the range of 0 to 1. The binary sigmoid 
function is expressed as follows [13]: 

 
y = f (x) =                        (3) 

 
with :  
 

 
f. Performance Evaluation 

Performance of the classification system of ripeness 
level of passion fruit is expressed by the following equation. 

 
     (4) 

 
 

Table 3. Segmentation Results 
No. Stages Image Segmented 
1. Read Frame 

Video  
(384x216 pixel) 

2. L*a*b space color 

3. Define K-Means 
Parameter 

4. Fills the holes 

5. Eliminate Noise 

6. Crop & Resize 
(55x56 pixel) 

7. RGB segmented 
frame 

(55x56x3 pixel) 
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III. RESULT & DISCUSSION 
 

The training process is using 75x24 features passion 
fruit from 3 stage of ripeness with NN get accuration 100%. The 
data training has been validate using K-Fold Cross Validation 
and the best result is K=5 as shown in Table 4. 
 

Table 4. Results of Data Training K-Fold Cross Validation 

Experiment 
Accuration (%) / K-Fold 

3-Fold 5-Fold 10-Fold 

1 93.33% 97.77% 96% 
2 85.33% 97.77% 96% 
3 94.66% 95.55% 94.66% 
4 92% 95.55% 94.66% 
5 94.66% 97.77% 96% 

Average 92% 97% 96% 
 

Next step is testing process to validate the result of 
training process for 20 new data video passion fruit. Testing 
results are shown in Table 5 where TC is True Classification 
and FC is False Classification. 
 

Table 5. Results of Testing Accuracy 

No. 

Sample of 
Fruit (RGB 
segmented 

frame) 

Real  
Fruit 

Category 

Classification 
Each fruit 
with NN 

Information 

TC FC 

1 

 

Ripe Ripe  - 

2 

 

Ripe Ripe  - 

3 

 

Ripe Ripe  - 

4 

 

Ripe Ripe  - 

5 

 

Ripe Ripe  - 

6 
 

Ripe Ripe  - 

7 Ripe Ripe  - 

8 Ripe Ripe  - 

9 Ripe Ripe  - 

10 Ripe Ripe  - 

11 Nearly 
Ripe Nearly Ripe  - 

12 Nearly 
Ripe Nearly Ripe  - 

13 Nearly 
Ripe Unripe -  

14 Nearly 
Ripe Nearly Ripe  - 

15 Unripe Unripe  - 

16 Unripe Unripe  - 

17 Unripe Unripe  - 

18 Unripe Nearly Ripe -  

19 Unripe Unripe  - 

20 Unripe Unripe  - 

Jumlah 18 2 
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Based on Table 5 and equation (4), classification 
accuracy is calculate as like below: 

 

 
 

 
The testing accuracy obtained 90%. From this result, it 

is seen that the error detection occurs in the category of nearly 
ripe and unripe caused by the color similarity between passion 
fruit of nearly ripe stages and unripe stages. Increased detection 
accuracy is needed especially for the category of passion fruit 
of nearly ripe stages and unripe stages for future work in this 
research. 

 

IV. CONCLUSION 
The classification of ripeness level of passion fruit in 

ripe, nearly ripe and unripe categories has been conducted with 
K-means clustering and Artificial Neural Network. The input 
data is passion fruit video from 6 sides with total training data 
of 75 and 20 testing data. The accuracy of  the classification 
system for the level of ripeness passion fruit is obtained by 90%. 
For the ripe category, it is achieved at the accuracy of 100%. 
Accuracy errors are obtained in nearly ripe and unripe 
categories due to color similarities.    

 

REFERENCE 
[1] J. Ramprabhu and Nandhini, “Embedded Based System 

for the Fruit Quality Management Using PIC Micro 
Controller,” Int. J. Eng. Comput. Sci., vol. 4, no. 1, pp. 
10051–10056, Jan. 2015. 

[2] P. Moallem, A. Serajoddin, and H. Pourghassem, 
“Computer vision-based apple grading for golden 
delicious apples based on surface features,” Procedia 
Engneering, vol. 4, pp. 33–40, 2017. 

[3] S. Y. Riska and P. Subekti, "Classification of Tomato Fruit 
Maturity Levels Based on Color Features Using Multi-
SVM", J. Ilm. Inform., vol. 1, no. 1, pp. 39–45, 2016. 
[Indonesian] 

[4] V. Ashok and D. S. Vinod, “A comparative study of 
feature extraction methods in defect classification of 
mangoes using neural network,” in Cognitive Computing 
and Information Processing (CCIP), 2016 Second 
International Conference on, 2016, pp. 1–6. 

[5] N. B. A. Mustafa, K. Arumugam, S. K. Ahmed, and Z. A. 
M. Sharrif, “Classification of fruits using Probabilistic 
Neural Networks-Improvement using color features,” in 
TENCON 2011-2011 IEEE Region 10 Conference, 2011, 
pp. 264–269. 

[6] D. Savakar, “Identification and classification of bulk fruits 
images using artificial neural networks,” Int. J. Eng. Innov. 
Technol. IJEIT, vol. 1, no. 3, pp. 35–40, 2012. 

[7] M. P. Arakeria and Lakshmana, “Computer Vision Based 
Fruit Grading System for Quality Evaluation of Tomato in 

Agriculture industry,” Procedia Comput. Sci., vol. 79, pp. 
426–433, 2016. 

[8] R. Pourdarbani, H. R. Ghassemzadeh, H. Seyedarabi, F. Z. 
Nahandi, and M. M. Vahed, “Study on an automatic 
sorting system for Date fruits,” J. Saudi Soc. Agric. Sci., 
vol. 14, no. 1, pp. 83–90, Jan. 2015. 

[9] R. Munir, “Digital Image Processing with Algorithmic 
Approach.”  Bandung: Penerbit Informatika, 2004. 
[Indonesian] 

[10] G. Hoffmann, CIELab Color Space. 2013. 
[11] N. Wakhidah, "Clustering Using K-Means Algorithm", J. 

Transform., vol. 8, no. 1, pp. 33–39, 2010. [Indonesian] 
[12] Technical Services Department Hunter Associates 

Laboratory, Inc, “Hunter L, a, b Color Scale,” vol. 8, no. 
9, p. 1, 2008. 

[13] S. Kusumadewi, “Using Artificial Neural Networks 
(Using Matlab & Excel Link)”. Yogyakarta: Penerbit 
Graha Ilmu, 2004. [Indonesian] 

 
 
 
 

2018 International Conference on Information and Communications Technology (ICOIACT)

309



<<
  /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


