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Abstract—The ill-fitting shoes can cause many health impli-
cations, ranging from feet ache to feet sore, from back injury
to back pain and so on. Due to the manufacturing variance
and design consideration, shoes from different brands will vary
in size and shape. Good-fit insoles and shoes are necessary to
prevent users from ill-fitting problems. Hence, we propose a
novel technique that can be used to calculate parameters of the
foot from smartphone RGB camera inputs. Typically, we focus
on estimating six main parameters of the foot, including foot
length, foot width, foot back height, toe height, heel circumference
and foot circumference. These six parameters will significantly
help users to find the right shoes or order a tailor-made insoles
that fits their foot condition so that they can sustain their foot
health and avoid further damage. Therefore, we applied different
mathematical formulas accordingly and designed algorithms to
estimate foot parameters.

I. INTRODUCTION

Foot is an important part of the human body. However,
people often seem to underestimate the importance of the foot
until they feel pain in the lower extremity, which is normally
caused by ill-fitting shoes [1]. People usually wear ill-fitting
shoes to make themselves outstanding during social events, or
to make themselves look professional during business meet-
ings, just to list a few. Such habit is not a good practice and
can cause serious health related problems such as collapsed
arches, back pain and joint pain. Treating these conditions
often involves complicated and risky medical procedures, such
as injections of anesthetics and surgery [2]. In the study done
by Buldt et al. [3], at least 63% of their research’s participants
did not wear the correctly fitted footwear (either length or
width). The result also shows that incorrect footwear fitting
is associated with foot pain and disorders such as corns and
calluses.

Understanding the foot shape structure will enhance the
quality of foot care and help to prevent foot disorder in
its early stage. People with foot disorders can benefit from
understanding their own foot structure and find shoes that are
suitable for their foot condition, in order to prevent it from
getting worse. In the article "Why Preventive Foot Health
is Important” by Robert P. Thompson [4], he has stated
three reasons why preventive foot health is important which
include increasing life quality, improving work productivity,
and enhancing human physical activities.

In this work, we ask the important question: “Can modern
advances in Computer Vision be used to identify human
foot shape?” More specifically, we will explore the semi-
automated foot parameters calculation approach using the
computer vision technology combined with the foot anatomy
knowledge. The anatomical foot parameters will be useful
with identifying human foot shape and help people find their
correctly fitted footwear. There are various research studies
involving foot sizes that give us an insight into parameters that
define foot size critically. Qiu et al. [5] studies focus on the
influence of foot sizes on human balance. In their work, foot
length, foot width and foot circumference are selected as parts
of the main components to determine the foot size. Besides,
in the studies done by Price and Nester to accurately quantify
the foot morphology of 5 adults who are overweight and obese
[6], they have selected heel circumference as one of the main
components to compute foot size for comparison between the
obese group and the overweight group. This makes senses as
human foot shape varies depend on people’s habit and disease
presence [7]. In addition, using the right fitted ballet shoe
is utmost important to perform ballet. In the article led by
Balletbox [8], they have provided a guideline for choosing
the right point shoe. Among many parameters, toe height and
heel back height are used to help determine the foot size.
Because of their important role in determining the foot size, we
will explore the method to determine the six foot parameters
including foot length, foot width, foot circumference, heel
circumference, toe height and foot back height.

II. RELATED WORK AND LIMITATION

There have been studies done in the past by various groups
of researchers about the human foot structure [9]-[12]. Many
of the researchers used the depth camera devices to provide
the image data in depth (3D). Google’s group has designed
the depth sensor device named Structure Sensor” [13]. This
sensor can be used by prosthetic and orthopedic professionals
to reconstruct human foot images to 3D form, allowing them
to study their patient’s foot shape. This same sensor has also
been used as a primary sensor by several smart phone apps
such as the MASS3D [14], and the Design Studio [15] for
foot orthotics. Even though such sensor can provide valuable
computer vision information, its price comes to $379 which
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is expensive to be used personally by the general population.
Besides the Google sensor, there is an app called “Wiivv” built
by Wiivv wearable Inc. [16] to determine foot size. This smart
phone app can help customers find correctly fitted custom
insoles and scandals. To use this app, users will place their
feet on the letter or A4 size paper with their heel against
a wall. Then, the user takes pictures from the top and the
medial side of their foot. The app will then analyze the foot
structure based on the pictures. This app is quite economical
and convenient to use. However, this app is only available
solely for customers who have purchased merchandise from
Wiivv, and provide users only a body-perfect insole. It does not
provide numerical customized data about important parameters
for users to know their foot measurement. This data can
provide important reference for users for future shoe or insole
purchases and for tracking their foot shape transformation
through time.

A. Proposed Approach

In this paper, we propose a novel approach, which requires
users to take pictures from the top and medial view of the foot
using a smart phone with the RGB camera. These pictures
will be useful to identify human foot shape. We demonstrate
a computer vision solution which is accurate, precise and
works in real-time. More specifically, we employ mathematical
formulas to extract the human foot shape parameters based
on the foot anatomy. We consider six aspects to study the
human foot shape: 1). foot length, 2). foot width, 3). toe
height, 4). foot back height, 5). foot circumference, and 6).
heel circumference. Our contributions are as follows:

o We propose a novel and economic foot parameters cal-
culation approach based on pervasive smartphone and
optimized computer vision algorithms.

o We implement the system on the smartphone to achieve
the real-time foot analysis for convenient daily usage.

o We conduct a pilot data collection of human foot shape
from 15 volunteers, and comprehensively evaluate the
estimation performance of our system upon the six pa-
rameters.

III. METHODOLOGY

In our proposed method, we determine foot shapes by
computing the main six parameters including foot length, foot
width, foot back height, toe height, heel circumference and
foot circumference. To begin, we perform image processing,
and calculate foot length and foot width. Then, we collect key
points for other parameters’ calculations.

A. Input Images

In our proposed methodology, two images with specific
color marks on certain points are served as our inputs, and
are required to compute all these six parameters. First input
will be user’s right foot on a paper with foot heel aligns with
the bottom edge of the paper. Tilted image is also acceptable.
Second input is taken from the medial view of the foot
horizontally.

Foot Back
Height Point

Fig. 1. Marks’ locations from Top(left) and Medial(Right) view.

Participants have to put red markers on Point A, Point B,
Point C, Point D and Foot Back Height Point, and yellows
markers on Front Foot Point, Back Foot Point, Top Toe Point
and Bottom Toe Point.

B. Length Reference

In order to calculate foot length and foot width, we use the
known paper size as length reference. In order to calculate
toe height, foot back height, foot circumference and heel
circumference, we use pre-calculated foot length as reference.

fL
fLP’
where LR is length reference, fL is predicted foot length in
cm and fLP is the predicted foot length in pixel unit.

LR = 1

C. Image Pre-processing of Top View and Medial View Images

Gaussian Filter is applied on both images to reduce image
noise. Canny edge detection [17] will be applied to top view
image to first extract paper edge and then foot edge. Color
detection will be applied to medial view image to filter out
colors.
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Fig. 2. After A4 Paper Extraction (left) and Foot Edge Extraction (right).

D. Parameters Extraction

1) Foot Length: Foot length calculation will be the distance
between tip toe and heel positions:

fLP = (yheel - ytiptoe)7 (2)

where fLP is foot length in pixel, and (Yneer), (Ytiptoe) are the
coordinates of heel and tiptoe position in y-axis respectively.
The foot length in centimeter conversion is as the following:

fLP % PL

L =
f PLpiwel ’

3)
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Fig. 3. The Measurement of 6 Parameters.

where fL is foot length in centimeter, fLP is foot length
in pixel, PL is paper length in cm and PLy;.e; is the paper
length in pixel.

2) Foot Width: Calculation of foot width is similar to foot
length’s. We look for the rightmost and leftmost part of the
foot edge:

fWP = (-rright - mleft)a (4)

where fWP is foot width in pixel, and
(@right, Yright), (Ticft, Yiest) are the coordinates of rightmost
and leftmost position of the foot edge respectively. The foot
width in centimeter conversion is as the following:

fWPx PW
PWpi:cel ’

where fW is foot width in centimeter, fW P is foot width in
pixel, PW is paper width in cm and PW);,¢; is paper width
in pixel.

3) Toe Height: Toe height is calculated by distance between
Bottom Toe Point and Top Toe Point after yellow markers
detection:

W= &)

fTP = (yBottomToePoint) - (yTopToePoint)7 (6)

where fTP is toe height in pixel, yYBottomTocPoint and
YTopToePoint Are y-axis coordinates of Bottom Toe Point and
Top Toe Point respectively. From this parameter onward, we
will use LR to convert our pixel into centimeter unit. We
convert the toe height value into centimeter as the following:
%, (N
where fT is toe height in centimeter, fT'P is toe height in
pixel and LR is length reference.

4) Foot Back Height: Foot Back Height is calculated by
vertical distance between Foot Back Height Point and Point
B:

/T =

fBP = (yFootBackHeightPoint - yPointB)a (8)

where fBP is foot back height in pixel, and
(YPointB), (YFoot BackHeightPoint) are the y-axis coordinates
of the Point B and Foot Back Height Point respectively. As
described previously in (7), we can convert the foot back
height value into centimeter as the following:
fBP

T ©)
where f B is foot back height in centimeter, f BP is foot back
height in pixel and LR is length reference.

fB=

5) Foot Circumference: The shape of foot circumference
looks similar to half circle from the front view of foot. We
apply a half circle perimeter equation using foot arch width
as the diameter of the circle with multiplication of a deviation
coefficient av, which is equivalent to 1.3 from our training data
set. The foot arch width is the distance between Point C and

Point D:
7w * facP

2 )
where fU is the upper part of foot circumference in pixel and
facP is foot arch width in pixel.

Then, we compute foot circumference by adding the above
value with foot arch width:

feP = (fU + facP) *x a,

fU = (10)

Y

where fcP is the foot circumference in pixel, fU is the upper
part of foot circumference in pixel, facP is foot arch width
in pixel and « is deviation coefficient.

fo feP x PW
B PWpiwel ’

where fc is the foot circumference in centimeter, fcP is
the foot circumference in pixel, PW is the width of paper
in centimeter, and PW);,; is the paper width in pixel.

6) Heel Circumference: Heel Circumference looks like an
eclipse. Because of that, we calculate it by using the perimeter
of an ellipse:

12)

TPointD — LPointC

a= 5 , (13)
h— \/(zPoim‘,B - xPoz'ntA)2 + (yPointB - yPoimﬁA)2
D) .
(14)

After we determine the radius on both major and minor
axis, we can apply the eclipse circumference formula as the
following:

heP = 7% (3(a+b) — ((3a +b) * (a + 3b))?),  (15)

where hcP is the heel circumference in pixel, and a is a vertex
on major axis in pixel, and b is a co-vertex on minor axis in
pixel. Finally, we can convert its value to centimeter by:

he = (16)

LR’
where hc is the heel circumference in centimeter, hcP is the
heel circumference in pixel and LR is the length reference.

IV. EXPERIMENTAL RESULTS
A. Participants

15 participants (8 male and 7 female), from ages of 18 to 45
years old, volunteered to join the research. Firstly, participants
took picture of their right barefoot from the top, with an A4
paper underneath. Secondly, participants took picture of their
right foot from the medial perspective. After that, participants
put red and yellow marks on specific locations as described in
Fig. 1. Also, we received the ground truth values by manually
measuring their feet.
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B. Software Tool

We have implemented and tested it on Macintosh OS and
Linux OS. Because of using Python 3 with OpenCV packages,
it is available on most operating systems.

C. Performance Overview
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Fig. 4. Error and Accuracy of the six parameters.

As shown in Fig. 4, calculations of six parameters perform
well with both high accuracy rate and low error. The val-
idation results of foot length, foot width, foot back height,
heel circumference and foot circumference perform with each
accuracy goes above 90% along with error lower than 0.10
centimeter. Toe height, on the other hand, provides the least
accuracy rate compared to other 5 parameters with the result
just below 80% and the error is higher than others approxi-
mately at least 0.15 centimeter. The reason behind this lower
accuracy is that the range of toe height is way smaller than
other parameters, thereby deviation within a small amount of
units could result in little bit larger error and lower accuracy.
However, such error is minimal that it does not affect overall
foot size measurement. Apart from that, standard deviations of
error of foot length, foot width, toe height, foot back height,
heel circumference and foot circumference are 0.2cm, 0.3cm,
0.3cm, 0.6cm, 0.8cm and 0.8cm respectively. It shows the
robustness of our algorithms among different people.

Overall, the system performs effectively and can precisely
predict the value +0.1 cm. It shows the potential of being
applied to sneakers apps to help the people select their most
fitting shoes.

V. CONCLUSION

In this paper, we present BigFoot, a novel and economic
foot parameters analysis approach based on smart phone and
the optimized computer vision algorithms. The system will
perform real-time calculation and analysis. Data could be used
as reference for buying a good fitting shoes. The validation
results show that there is no statistically significant difference
between calculations’ values and ground truth values. The
questionnaires provided after all experiments reveal positive
responses from participants because of the run-time efficiency
and accuracy. Further development of the system offers an
improvement in health implications caused by ill-fitting shoes.

REFERENCES

[1] T. Vanderheiden, “What happens when you don’t wear shoes that
fit?” [Online]. Available: https://www.verywellhealth.com/do-people-
wear-correct-size-shoes-1337769

[2] J. Cook, “Are your shoes giving you a health problem?”
May 2018. [Online]. Available: https://www.netdoctor.co.uk/healthy-
living/wellbeing/a26805/shoes-affect-you-health/

[3] A. K. Buldt and H. B. Menz, “Incorrectly fitted footwear, foot pain and
foot disorders: a systematic search and narrative review of the literature,”
Journal of Foot and Ankle Research, vol. 11, no. 1, 2018.

[4] “Why  preventive  foot  health is  important”  [Online].
Available: https://www.ipfh.org/foot-care-essentials/why-preventive-
foot-health-is-important

[5] H. Qiu and S. Xiong, “The influence of foot sizes on human balance,”
in Proceedings of the Human Factors and Ergonomics Society Annual
Meeting, vol. 57, no. 1. SAGE Publications Sage CA: Los Angeles,
CA, 2013, pp. 920-924.

[6] C. Price and C. Nester, “Foot dimensions and morphology in healthy
weight, overweight and obese males,” Clinical Biomechanics, vol. 37,
pp. 125-130, 2016.

[71 S. Ahmed, A. B. Akhter, S. Anwar, A. A. Begum, K. Rahman, and
N. C. Saha, “Comparison of the foot height, length, breadth and types
between santhals and bangalees of pirganj, rangpur,” Bangladesh Journal
of Anatomy, vol. 11, no. 1, pp. 30-33, 2013.

[8] “Pointe shoe fitting: Complete guide to getting the best pointe shoes,”
Sep 2018. [Online]. Available: https://getballetbox.com/pointe-shoe-
fitting-complete-guide-getting-best-pointe-shoes/

[9] W. Xu, M.-C. Huang, N. Amini, J. Liu, L. He, and M. Sarrafzadeh,

“Smart insole: A wearable system for gait analysis,” in International

Conference on Pervasive Technologies Related to Assistive Environments

(PETRA’12), Crete Island, Greece, June 2012, pp. 69 — 72.

Y. Wu, W. Xu, J. J. Liu, M.-C. Huang, S. Luan, and Y. Lee, “An energy-

efficient adaptive sensing framework for gait monitoring using smart

insole,” IEEE Sensors Journal (SJ), vol. 15, no. 4, pp. 2335-2343, April

2015.

F. Lin, A. Wang, Y. Zhuang, M. R. Tomita, and W. Xu, “Smart insole:

A wearable sensor device for unobtrusive gait monitoring in daily life,”

IEEE Transactions on Industrial Informatics, vol. 12, no. 6, pp. 2281—

2291, Dec 2016.

F. Lin, C. Song, X. Xu, L. Cavuoto, and W. Xu, “Sensing from

the bottom: Smart insole enabled patient handling activity recogni-

tion through manifold learning,” in IEEE International Conference on

Connected Health: Applications, Systems and Engineering Technologies

(CHASE’16), Washington DC, USA, June 2016, pp. 254 — 263.

“Official structure sensor store - give your ipad 3d vision.” [Online].

Available: https://structure.io/

Appadvice, “Mass3d by sole supports,” Oct 2018. [Online]. Available:

https://appadvice.com/app/mass3d/972209124

“Standard cyborg.” [Online].

https://www.standardcyborg.com/

“Comfortable and supportive custom-fit footwear.” [Online]. Available:

https://wiivv.com/

“Canny edge detection.” [Online].

https://docs.opencv.org/3.4/da/d22/tutorial_py_canny.html

[10]

(11]

[12]

[13]
[14]
[15] Available:
[16]

[17] Available:

Authorized licensed use limited to: University at Buffalo Libraries. Downloaded on August 04,2020 at 12:41:52 UTC from IEEE Xplore. Restrictions apply.




<<
  /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 1.7
  /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 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 "Recommended"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


