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Abstract:

This study combined iridology with image processing

technique to conducts iris disease examination. Iridology is not
to determine disease, but to reflect degeneration of organic
functions, toxin precipitation and various unhealthy situations
caused by mental or other factors. Iris test technique applies
simple and non-invasive healthy examination method, helps the
people prevent disease, and regularly follows up self-health
conditions to achieve real-time prevention and treatment.
The system consists of four modules: eye image capture, image
preprocessing, texture feature extraction and symptomatic
analysis. Following the input of eye image, the required iris part
is acquired from eye images by using image preprocessing
module. The texture feature extraction module utilizes 2-D
Gabor filter to extract texture feature. The symptomatic
analysis module uses fuzzy theory to evaluate severity of organ
symptoms.
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1. Introduction

Iridology has a history of over 3000 years, and has long
been used to examine disease in Tibet and India. Iridology
was proposed in the 1800s by Dr. Ignatz Von Peczely, who
found a black line in the eyes of an injured owl. He continued
to observed the owl after it recovered, and found curved
white line appeared at the position where original black line
existed. The black line later became a black point, and
surrounded by white shade. During his undergraduate study,
he had the chance to observe iris of injured patients who
received surgery, and explored their iris changes, which were
related to their injuries, operations or disease. Dr. Peczely
devoted to the study of changes of eyeballs and iris when
people are ill, and plotted the first iris map.

Similarly, a clergyman also found the unique
relationship between the change of color in eyes and hyper
pigmentations. Since the 19" century, iridology has
developed rapidly, and many scientists and doctors studied
iris, and corrected and improved the iris map. Bernard Jensen,
an American doctor and the vanguard of iris study, conducted
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clinical experiments for over 50 years to develop detailed left
and right iris reflex zone map [1]. Nils Liljequist, a Swedish
missionary, found that the changes of eyes are related to
hyper pigmentations. Since then, iridology has developed
prosperously. In Taiwan, iris was developed in 1988 after Dr.
Chung of Veterans General Hospital published the Chinese
version of “Science and Practice of Iridology” written by
American iridologist Dr. Beruard Jensen. From then on, many
researchers have devoted to iris research. At present,
iridology is widely used in natural therapy, preventive
medicine, clinical diagnosis and mental therapy.

Features of iris: Iris is an extension of brain, and there
are ten thousands of neural microvascular, muscle fibers and
other tissues. Their characteristic patterns and their spatial
relation should be analyzed and quantified for recognition.

Singularity of iris: Iris is unique because of its
complicated form, and its complex surface structure is due to
its patterns depending on embryonic gene. Iris has limitation
in genetic expression (not only pattern, function, coloration
and apparent texture). Even the irises of identical twins are
very different, which can be distinguished. Therefore, even
with the same genosome, each person has their own unique
iris, just like fingerprints. According to statistics, the
probability of the two identical rises is 1 in 107,

Stability of iris: Although iris is weak, it is still covered
by eyelid and cornea (see Figure 1) and often protected by
glasses or contact lenses. In addition, iris is not easily
polluted. Naturally, people think iris and eyes are the most
protected organs. Features of iris remain the same from 1
year old to death, if not considering degeneration or disease.
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Figure 1. Eye iris image.

In the Western medicine, iris is connected to ten
thousands of nerve fibers, blood capillaries, muscles and
other tissues through brain, and it reflects relevant organs so
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as to test deterioration of organs. Health of body organs can
be analyzed through holes, fracture, flecks, lines and color of
iris.

In Oriental medicine, Chinese medicine applies
ophthalmic diagnosis, i.e. five wheels and eight belts. Five
wheels: eyelid is flesh wheel, belonging to spleen; canthus is
blood wheel, belonging to hear; white of the eye is qi wheel,
belonging to lung; black of eye is wind wheel, belonging to
liver; pupil is water wheel, belonging to kidney. Clearly, eyes

are external mirror of viscera and can reflect health of viscera.

Five wheels belong to the relation between five-zang viscera,
and health of viscera can be observed by five wheels to judge
pathological changes of the relevant viscera, and to know
body disease information as early as possible. Eyes are
closely related to six-fu viscera gallbladder, stomach, large
intestine, sanjiao, urinary bladder. Six-fu viscera can absorb
and digest some nutriments to nourish eyes. Zang viscera are
closely linked to fu viscera in pathology. Zang viscera
disease can transmit to fu viscera, vice versa. Thus Zang
viscera and fu viscera should be studied if abnormality of
eyes occurs. By combining Western medicine with Oriental
medicine, and using spinal cord system for disease
examination, more accurate results can be achieved.

From 1996 to 1997, Russian government supported iris
images of 800,000 patients for iris studies conducted by the
Korean government. The experimental data include:

90.2% accuracy for digestive system

86.4% accuracy for endocrine system
72.2% accuracy for musculo-skeletal system
79.7% accuracy for nervous system

85.7% accuracy for uro-genital system
81.6% accuracy for circulatory system
54.2% accuracy for immune system

2. Research methods

Iridiagnosis system framework consists of four modules:
human’s eye image capture, image preprocessing, texture
feature extraction and symptomatic analysis. The first step is
eye image capture, taking eye image and acquiring
information. The second step is to process the eye images and
acquire iris information; the third step is texture feature
extraction, in which 2-D Gabor filter is used to detect texture
direction and obtain eigenvalue; the last step is symptomatic
analysis, displaying sign of disease through fuzzy theory after
statistics of eigenvalues.

This study first reviews discussion and analysis of
texture feature extraction in the past studies. In 1993, John
Daugman [2] [3] proposed an excellent iris recognition
system. This system uses standard video capture device to
take eye image out of a distance of 30 c¢cm, and acquire iris

image following analysis of human eye image. Phase
information of the complex number generated from 2-D
Gabor filter is selected, and real and imaginary parts are
quantified into 1 bit, totaling to 256 bytes in iris code.
Hamming distance is used to identify similarity. Wildes et al.
[4] used Laplacian Pyramid to compile iris code in 1996, and
designed another iris recognition system. The system uses
Laplacian Pyramid to decompose iris images and selects four
different band-pass images as iris samples. There is an
inevitable problem for iris recognition: move, zoom in and
out, turn the images, correct the relevant equations and
calculate correlation for contrast and recognition. However,
compared to Daugman, using binary code and Hamming
distance shows good speed; Wildes system speed is affected
by calculation.

Adhi Dharma Wibawa and Mauridhi Hery Purnomo[5]
suggested real-time iris images to examine pancreatic gland
of diabetic patients in 2006. Among the 34 patients who were
examined through tissue cell homogenizer, the accuracy rate
reached 94%, and among the 6 patients who received
pancreatic gland examination, the accuracy rate was 100%.

In 2007, Lin Ma and Naimin Li [6] suggested that
texture feature and classification could be used for
iridiagnosis. Experts removed bright spots in iris by using
self-adaptability adjacent insertion approach and applied
standard round to fast pupil location based horizontal and
vertical grey-level images. 2-D Gabor filter was used to
analyze texture and estimate its fractal dimension for
extraction of pathological characteristics, and Support Vector
Machines (SVM) was utilized to examine disease of digestive
tract and neurological disease. Among the 429 patients
examined, the accuracy rate was 86.4% for neurological
disease and 84.9% for disease of digestive tract. These mean
iris model is very effective and can be used for medical
diagnosis or public application.

R.A.Ramlee and S.Ranjit [7] suggested iris recognition
for cholesterol examination in 2009. The results showed that
the incidence of cholesterol was high when eigenvalue
exceeded a threshold value.

Fuzzy theory [8], proposed by Zadeh, can be applied to
semantic ambiguity, especially the fuzzy components in
semantics. Fuzzyness described by fuzzy theory is
uncertainty of degree and express probability. Fuzzy theory
achieves better results in artificial intelligence, control and
image recognition.

Fuzzy theory has been used in image segmentation in
recent years, and similar sections form image for cluster [9].
Andrei Doncescu suggested a cluster approach that can
segment noisy images and automatically adjust membership
function and cluster number.

Isak Gath suggested a new approach to detect elliptical
or ring images for clustering [10]. The approach is to obtain
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the best ellipse and deduce two focal points and two

diameters based on elliptic equation. Fuzzy k-Ellipses (FKE)

is used to calculate data synchronously and find multiple
crossing ellipse, concentric ellipse, incomplete ellipse and
hidden line of them.

Fuzzy theory analysis can be divided into:

1. The input values include two parts, and the first is
distribution ratio of characteristic points in image. The
feature image is 50*28 pixels, in which each white point
is a characteristic point, and then all characteristic points
are accumulated for distribution proportion of
characteristic points which act as fuzzy set of X. The
fuzzy set of X isdividedto X X

The greater proportion is, the bigger holes of iris.

2. The characteristic points of feature image have different
sections, and namely white pixel is not formed by single
point. A large cluster consists of many multipoint white
pixels. The clusters are separated by connected
components for image processing, forming fuzzy set of
Y in terms of cluster number. However fuzzy set of Y

can be classified into Y, ., Yeum and Y.,

small > “* medium

according to cluster number. The more cluster number is,
the more holes of iris are.

3. The final result is divided into three fuzzy sets of Z,
which is used to display severity of symptoms, Z

Z and Z

From the past experience for creation of fuzzy rule base,
X set denotes the distribution ratio of characteristic points,
Y set denotes the cluster number, and Z set denotes the
feature intensity. Table 1 shows the creation of fuzzy rule
base. As seen, the distribution of iris characteristic points is
closely related to severity of symptoms.

weak >

medium strong *

TABLE 1 CREATION OF FUZZY RULE BASE.

Rule 1 If x,,, and vy, then z
Rule 2 If X,.4mand v, —then z
Rule 3 If X and Y fo then 2 .
Rule 4 If x,., and v, then z
Rule 5 If X,mand ¥4, then z__
Rule 6 If x,, and y,,,then z
Rule 7 If x,,, and v, then z
Rule 8 If x,.,and v, then z
Rule 9 If x,, and vy, then z

Symptoms are displayed through severity after fuzzy

and X, .

theory analysis, so the examined patients can know whether
they have disease and their health conditions.

3. Experimental process

The system framework consists of eye image capture,
image preprocessing, texture feature extraction and
symptomatic analysis. The detailed process is shown in
Figure 2.
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Figure 2. System flow chart.

3.1.  Thresholding

There are may approaches for pupil location [11] [12],
and extremely deep pupil color means extremely low grey
level. Thus, this paper uses threshold value to separate pupils
and other pars (iris and sclera). Thresholding is one of the
important approaches of image segmentation . The obvious
approach of extracting a pixel from background is to select a
threshold value to separate the two models. For (x, y), if

f (x, y) >T , it is called background point, otherwise, object
point. Binarization image g(x, y) is defined as follows:
0 flxy)>T
glr,y)=

= 1
1 f(x,y)ST M

3.2.  Opening
This study uses erosion and dilation in morphological

operations to eliminate noise [2]. The morphological
operations refer to the study of the form or shape of an
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organism and equipment; if it is applied to image processing,
it can simplify object shape and act as noise filter. Another
application is to strengthen object structure, such as thinning,
thickening, and convex hull. The approaches often used to
eliminate background noise and reinforce image structure are
as follows:
() Erosion: contract an object into several pixels inward.
Erosion equation is as follows:
X®H ={(x,y):H(,,)n X # ¢} )

(I) Dilation: dilate an object into several pixels outward.
Dilation equation is as follows:
X®H ={(x,y): H(,,) c X{ 3)

Opening: dilation is performed after erosion. The
objective is to remove unnecessary points or lines and
recover image and eliminate noise outside the object
after dilation operation. The opening equation is as
follows:

(IIT)

XoH=(X®H)®H 4)

Closing: erosion is performed after dilation. The

objective is to fill the inner small holes and gaps, and

fill back and collect broken lines. The closing equation

is as follows:

XeH=(X®H)®H 6))

To eliminate noise caused by eyelash, this paper uses 10

x 10 matrix to conduct erosion operation for eliminating

noise. Then the same matrix can be used for dilation
operation to recover eroded periphery of pupils, i.e. opening.

av)

3.3. Edge detection

After pupils are cut successfully, and central point can
be found. First, edge points are detected to calculate average
value through summation of coordinates and to get central
point of pupil. The method is partial to center of mass, and
the difference is in many cases the pupils are not always
round. Therefore, that equation of a complete circle uses
center and radius to define pupils is biased. Furthermore,
from another viewpoint, if the pupil is totally round,
calculation of center of mass is still feasible.

Edge detection is often used to separate objects, and so
far it is the common method to detect meaningful
discontinuity. In the course of edge detection, this paper
employs Sobel for edge detection because Sobel [13] can
provide differential value and features smoothing effect. The
following equation represents shield of G, and G, of

horizontal and vertical vector gradient. The operation of
shield around the image is finished by using adjacent points.

-1 -2 -1 -1 0 1
G,={0 0 0(G,=4-2 0 2 (6)
1 2 1 -1 0 1

After using two different Sobel edge detection gradient
(horizontal and wvertical operation) operations, this paper
gathers detected points to calculate edge points of all pupils
and extract coordinates of them.

3.4. Pupil location

After the edge points of all pupils are calculated, and
thus pupil center can be determined by aggregating and
averaging the edge points.

3.5. Iris normalization

This paper utilizes Rubber Sheet Model suggested by
Daugman [3] for easy treatment of subsequent feature
extraction module. Ring-shaped image of iris is normalized
into a rectangular image after conversion of polar coordinate
and Cartesian coordinate, as shown in Figure 3. Due to iris is
affected by pupils, like system hypothesis, scaling can be
regarded as nonlinear changes. In process of polar coordinate
conversion, linear interpolation is used for normalization of
iris texture scaling.

) | b

Figure 3. Daugman’s rubber sheet model.

v

From Cartesian coordinate to non-coaxial center, and iris
image I(x,y) is redefined, and equation is as follows:

I(x(r,@),y(r,@)) - I(r,@) N
where

x(r,0)=(1=r)x,(6)+x,(6) ®)

(r.0)=(1=r)y,(6)+r7,(6) ©)

(x,y) is
Cartesian coordinate, (r,H) is normalized polar coordinate,

I(x,y) is defined as iris region image,

and furthermore x and x;,y; is the pupil coordinate

pYp
and direction where iris is along 6.
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Daugman [2] used radial dilation for compensation, and
pupils to change a simple model of linear enhancement. The
pupils are unable to correspond to iris, so angles between
outer ring of iris and pupils must be recalculated. The
equation is presented as follows:

¥ =aptof? —a-r} (10)
where
o= of + 0_3 (11)
0
B= co{ﬂ' - arctan[—yJ - 0] (12)
0)(
o, and o, denote the corresponding iris center while

pupil center rotates, and r; is defined as iris radius.

3.6. Feature extraction of 2-D Gabor iris

In recent years, Gabor filter is widely used in image
process field, and further image texture has highly efficient
performance speed. In the spatial region, a 2-D Gabor filter
[11] can be expressed by the following equation:

g(x,y)=g'(x, y)exp(j27ax)
, 1 x2 +y2
g (xay)_ 27[0_2 exp 20_2

(13)

&=xcosf+ysind
(x, y) is the coordinates of spatial region, ¢ is the

Gauss standard deviation function, and @ the is frequency
component and & is the direction of filter parameters.

3.7.  Fuzzy analysis

In the last analysis step, this paper applies fuzzy theory
for analysis of severity of symptoms, and thus the first input
value is proportion of characteristic points and holes number.
Fuzzy set of X denotes the proportion, and fuzzy set of Y
denotes hole number. Fuzzy set of X varies from 0 to 1, but
fuzzy set of Y is hole number, i.e. cluster number, ranging
from 0~15. The final result of Z set describes severity of
symptoms, from 0~1 %. X set has three Gaussian fuzzy
functions (0, 0.2353, 1) and variables are 0.1, 0.1 and 0.4, as
shown in Figure 4. Y set has three Gaussian fuzzy functions
(0, 4, 15), variables are (2, 2, 6), as shown in Figure 5. Z is
shown in Figure 6.

Membership function _
mfl mf2 mf3

05

0 ol 02 03 04 05 06 07 08 05 1
Input variable X

Figure 4. Distribution relation of X set.

Membership function

q mfl mf2 mf3
05
0 L
0 5 10 15
Input variable Y
Figure 5. Range of cluster number of Y set.
Membership function
g mfl mf2 mf3
05
(0]

0 01 02 03 04 05 06 07 08 09 1
Output variable outputl

Figure 6. Severity of symptoms of Z set.
4. Experimental Results

This study totally collected 75 iris images, but after
feature extraction 64 iris images can be used. The resting 11
images cannot be used due to environment factors, including:

®  Bright spot falls on lung due to shooting light

source. See Figure 7.

®  Covered by eyelids (eyelash is included).

® In the shooting place not suitable for eyes.

®  Light source cannot make pupils contract. See

Figure 8.
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Among the 64 iris images, 41 images are the irises of
persons who often smoke or live in polluted environment,

Figure 8. Light source cannot make pupils contract.

and other 23 images are shot from healthy irises.

The experimental results indicate image processing
technique including thresholding, morphological operation,
edge detection, iris normalization, 2-D Gabor filter, fuzzy

theory can be used to reflect severity of organ disease.

TABLE 2 EXPERIMENTAL RESULTS. COVERAGE OF SYMPTOMS

IS DOWN TO 40%.

IS DOWN TO 20%.
. Cluster Symptom coverage Severity of
Quantity
number (%) symptoms
0.177290~
51 0~4 0~19
0.459997
TABLE 3 EXPERIMENTAL RESULTS. COVERAGE OF SYMPTOMS

Quantit Cluster | Symptom coverage |~ Severity of
y number (%) symptoms
0.583140~

. - 22 0.761288

TABLE 4 EXPERIMENTAL RESULTS. COVERAGE OF SYMPTOMS

IS DOWN TO 60%.

. Cluster Symptom coverage Severity of
Quantity
number (%) symptoms
0.815955~
2 8~17 42~57 0.805056

5. Conclusions

This study used thresholding, morphological operation
and edge detection for pupil location, and applied 2-D Gabor
filter to accurately showing feature region. The cluster

number and symptoms coverage is analyzed to output
severity of symptom following fuzzy theory analysis, as
shown in Tables 2, 3 and 4. In the future study, eigenvalue of
iris texture will be classified by other classification methods,
iris samples will be increased, as well as the examination of
other organs.

References

(1]

(2]

[12]

[13]

2621

Allie Simon and David M. Worthen,MD and Lt John A,
“An Evaluation of Iridology”, JAMA vol 242, No. 13,
1979.

J. Daugman, “High confidence visual recognition of
persions by a test of statistical independence”, IEEE
Trans. Patt. Anal. and Machine Intell., vol.15, no.11,
pp-1148-1161, 1993.

John Daugman, “How iris recognition works”, IEEE
Trans. on CSVT, vol.14, no.1, pp.21-30, 2004.

R.P. Wildes, “Automated, non-invasive iris recognition
system and method”, United States Patent, n0.5572596,
1994.

Adhi Dharma Wibawa and Mauridhi Hery Purnomo,
“Early Detection on the Condition of Pancreas Organ as
the Cause of Diabetes Mellitus by Real Time Iris Image
Processing”, IEEE, 2006.

Lin Ma and Naimin Li, “Texture Feature Extraction and
Classification for Iris Diagnosis”, ICMB, LNCS 4901,
pp-168-175, 2007.

R. A. Ramlee, S.Ranjit, “Using Iris Recognition
Algorithm, Detecting Cholesterol Presence”, IEEE,
2009.

Lotfi A. Zadeh, “Toward extended fuzzy logic—A first
step”, Fuzzy Sets and Systems 160 3175-3181, 2009.
Andrei  Doncescu, Joseph  Aguilar-Martin  and
Jean-Charles Atine, “Image color segmentation using
the fuzzy tree algorithm T-LAMDA?”, Fuzzy Sets and
Systems 158 230 — 238, 2007.

Isak Gath and Dan Hoory, “Fuzzy clustering of elliptic
ring-shaped clusters”, Pattern Recognition Letters 16
727-741, 1995.

R. S. Feris, T. E. Campos and R. M. C.
Junior, ”Detection and tracking of facial features in
video sequences”, in Mexican International Conference
on Artificial Intelligence, pp. 129-137, 2000.

R. L. Hsu, M. A. Mottaleb, and A. K. Jain, “Face
detection in color images”, IEEE Trans. Pattern
Analysis and Machine Intell., vol. 24, pp. 696-706,
2002.

O. R. Vincent and O. Folorunso, “A Descriptive
Algorithm for Sobel Image Edge Detection”, InSITE,
2009.




<<
  /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


