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Abstract—Face recognition using eigen faces is an approach
to the detection and identification of human faces and then
recognizes the person by comparing characteristics of the face
to those of known individuals is described. This approach treats
face recognition as a two-dimensional recognition problem,
taking advantage of the fact that faces are normally upright and
thus may be described by a small set of 2-D characteristic views.
Face images are projected onto a feature space “face space' that
best encodes the variation among known face images. The face
space is defined by the “eigen faces', which are the eigenvectors
of the set of faces. They do not necessarily correspond to
isolated features such as eyes, ears, and noses. Eigen faces are
obtained from eigenvectors of an image which is a principle
component of analysis. The principal component analysis (PCA)
is one of the most successful techniques that have been used in
image recognition and compression. The main idea of using
PCA for face recognition is to express the large 1-D vector of
pixels constructed from 2-D facial image into the compact
principal components of the feature space. This can be called
eigenspace projection. Eigenspace is calculated by identifying
the eigenvectors of the covariance matrix derived from a set of
facial images. Face recognition has many applicable areas.
Moreover, it can be categorized into face identification, face
classification, or sex determination. The most useful
applications contain crowd surveillance, video content indexing,
personal identification (ex. driver’s license), and mug Shots
matching, entrance security, etc.

Index Terms—Eigen faces, two-dimensional recognition
problem, eigenvectors, principal component analysis.

I. INTRODUCTION

Principal component analysis (PCA) algorithm
programming steps: calculation of mean, calculation of
covariance matrix, and its eigenvalues and eigenvectors [1].
The calculation of covariance matrix eigenvalues greater
than the threshold number in descending order of eigenvalue
Remove the smaller eigenvalue, Select the appropriate
eigenvalues and eigenvectors, computing whitening matrix.

A. Eigen Face Approach

This approach to the face recognition involves the
following initialization operations[2]. Acquire an initial set
of face images (the training set). Calculate the eigen faces
from the training set, keeping only the M images that
correspond to the highest eigenvalues. These M images
define the face space. As new faces are experienced, the
eigen faces can be updated or recalculated.
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Calculate the corresponding distribution in the M
dimensional weight space for each known individual, by
projecting their face images onto the “face space”. These
operations can also be performed from time to time whenever
there is a free excess computational capacity[3]. Having
initialized the system, the following steps are then used to
recognise new face images:

1) Calculate a set of weights based on the input image and
the M eigen faces by projecting the input image onto
each eigen faces.

2) Determine the image is a face at all (whether known or
unknown) by checking to see if the image is sufficiently
close to the “face space”.

3) Ifitis a face, classify the weight pattern as either a
known person or as unknown.

4) Update the eigen faces and/or weight patterns.

5) Ifthe same unknown face is seen several times, calculate

its characteristic weight pattern and incorporate into the
known faces.

II. GENERATION OF TRAINING SET

Let a face image / (x, y) be a two dimensional m by n array
of (8-bit) intensity values. An image may also be considered
as a vector of dimension M by M, so that a typical image of
size 92 by 112 becomes a vector of dimension 10,304 or
equivalently, a point in 10,304 dimensional spaces. Images of
faces, being similar in overall configuration, will not be
randomly distributed in this huge image space and thus can
be described by a relatively low dimensional sub space. The
main idea of the principal component analysis is to find the
vectors that best account for distribution of face images
within the entire image space[4]. These vectors define the
subspace of face images, which we call “face space”. Each
vector is of length N?, describes an N by N image, and is £ a
linear combination of original face images. Because these
vectors are the eigenvectors of the covariance matrix
corresponding to the original face images, and they are face-
like in appearance, we refer to them as eigen faces.
Representing image in matrix form, we considered each
image to be a mxn matrix that is an image with m, the number
of image rows (vertical pixels) and n the number of columns
(horizontal pixels).

The training image set is  designated as
each image is converted into a column matrix for the
simplification purposes and to have a better implementation
of PCA. This is done by taking column one below another
and so on for all the n columns. Thus we result with the
column matrices of all the M images and are represented as

[Flfz,r3,"',rM] (2)
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A. Mean Image

Let the training of face images are 7,/ ,,/5,---, 1, . The
average face of the set is defined as
y="3T, ()
M5

B. Normalization of Training Set

Each face differs from the average by the vector. This
process is called normalization[5]. The normalization of all
the faces in the training set is done to remove any brightness
in the background i.e. highlighting the pixels in the center
and it is expressed mathematically as follows

6=I,-¥ 6

C. Generation of Eigen Faces

Each face differs from the average by the vector.
¢, =1, —%¥ . This set of very large vectors is then subject to

principal component analysis, which seeks a set of M
orthonormal vectors U, which best describes the distribution
of the data. The Kth vector U, is chosen such that is a
maximum subject to -

1, ifl=k

Trro_5 —
UiU, =6, _{0 otherwise

©)

The vectors U, and scalars A, are the eigenvectors and
eigenvalues, respectively, of the covariance matrix

1 M
C=— "= 44"
Iv; ZIM (6)

where the matrix A=[¢, @, ---¢,,]. The matrix C, however,

is N* by N” eigenvectors and eigenvalues is an intractable task
for typical image sizes. We need a computationally feasible
method to find these eigenvectors. If the number of data
points in the image is less than the dimension space (M < N?),
there will be only M-1, rather than N, meaning full
eigenvectors (the remaining eigenvectors will have associate
eigenvalues of zero). Fortunately we can solve for the N
dimensional eigenvectors in this case by first solving a 16 by
16 matrix rather than a 16,384 by 16,384 matrix and then
taking appropriate linear combinations of face images @,
consider the eigenvectors ¥; of A”.A such that

A" Av, = v, (7
Pre multiplying both sides by A, we have
AA" Av, = i, Av, ®)

From which we see that Av,, are the eigenvectors of

C = AA" . Following this analysis, we construct the M by M
matrix L=A4"A4, where L, =¢ ¢, , and find the M

eigenvectors, V,, of L. These vectors determine linear
combinations of M training Set face images to form the eigen
faces u,.

mxn
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With this analysis the calculations are greatly reduced,
from the order of the number of pixels in the images (N?) to
the order of the number of images in the training set (M). In
practice the training set of face images will be relatively small
(M<N?), and the calculations become quite manageable. The
associated eigenvalues allow us to rank the eigenvectors
according to their usefulness in characterizing the variation
among the images.

D. FEigen Face Recognition

To summarize, the eigen faces approach [6]-[13] to face
recognition involves the following steps.

e Collect a set of characteristic face images of the known
individuals. This set should include a number of images
for each person, with some variation in expression and
in the lighting. (Say four images of ten people so
M=40).

e (Calculate the (40x40) matrix L, find its eigenvectors and
eigenvalues, and chose the M’ eigenvectors with the
highest associated eigenvalues. (Let M’ =10 in this
example).

e Combine the normalized training set of images
(according to (6)) to produce the (M’ =10) eigen faces
U

e For each known individual, calculate the class vector
£, by averaging the eigen face pattern vectors (2
(from (8)) calculated from original (four) images of the
individual. Choose a threshold

¢ that defines the maximum allowable distance from face
class, and threshold #¢ that defines the maximum allowable
distance from face space according to (9)

For each new face image to be identified, calculate its
pattern vector £2, the distance ¢; to the face space. If the
minimum distance ¢; <f¢ and the distance ¢ < f¢ classify the
input as face as the individual associated with class vector
£, , if the minimum distance &, < f¢ but the distance ¢ < e,

then the image may be classified as ‘“unknown” and
optionally used to begin a new face class. If the new image is
classified as a known individual this image may be added to
the original set of familiar face images and eigen faces may
be recalculated[14]-[17]. This gives the opportunity to
modify the face space as the system encounters more
instances of known faces.

III. RESULTS
A. Training Set
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B. Normalized Training Set
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IV. CONCLUSION

Early attempts at making computers recognize faces were
limited by the use of impoverished face models and feature
descriptions, assuming that a face is no more than the sum of
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its parts, the individual features. Attempts using
parameterized feature models and multi-scale matching look
more promising still face severe problems before they are
generally applicable. Current connectionist approaches tend
to hide much of the pertinent information in the weights that
makes it difficult to modify and evaluate parts of the
approach. The eigen face approach to face recognition was
motivated by information theory, leading to the idea of
basing face recognition on a small set if image features that
best approximate the set of known face images without
requiring that they correspond to our intuitive notions of
facial parts and features. Although it is not an elegant
solution to the general recognition problem, the eigen face
approach does provide a practical solution that is well fitted
to the problem of face recognition. It is fast, relatively simple,
and has been shown to work well in a constrained
environment. It can also be implemented using modules of
connectionist or neural networks. It is important to note that
many applications of face recognition do not require perfect
identification, although most require a low false positive rate.
In searching a large data base of faces, for example it may be
preferable to find a small set of likely matches to present to
the user. For applications such as security systems or human
computer interactions, the system will normally be able to
“view” the subject for a few seconds or minutes and thus will
have a number of chances to recognize the person. In this
paper the eigen face technique can be made to perform at
very high accuracy, although with a substantial “unknown”
rejection rate and thus is potentially well suited to these
applications. In this Paper the investigating is done at more
detail on the issue of robustness to changes in lighting, head
size and head orientation, automatically learning new faces,
incorporating a limited no. of characteristic views for each
individual and the tradeoffs between the no. of people the
system needs to recognize and the number of eigen faces
necessary for unambiguous classification.

REFERENCES

T. Prabhakar, V. J. Naveen, A. L. Prasanthi, and G. Vijaya Santhi,
“Blurred free wavelet based image fusion analysis,” CiiT International
Journal of Digital Image Processing (CIT), Vol 3, No 1, pp 23-27,
January 2011.

W. W.Bledsoe, “The Model Method in Facial Recognition,” Panoramic
Research Inc. Palo Alto, CA, Rep. PRI: 15 August 1966.

V. Bruce, Recognizing Faces, Hillsdale, NJ: Erlbaum. 1988.

P. Burt, “Algorithms and architectures for smart sensing,” presented at
the Image Understanding Workshop, April. 1988.

S. R. Cannon, G. W. Jones, R. Campbell, and N. W. Morgan, “A
computer vision system for identification of individuals,” Presented at
IECON 1986.

S. Carey and R. Diamond, “From piecemeal to configurationally
representation of faces,” Science, vol. 195, no. 4275, pp. 312-314,
1977.

Davies, Ellis, and Shepherd (Eds), “Perceiving and remembering
faces,” London, 1981.

R. Desimone, T. D. Albright, C. G. gross, and C. J. Bruce. “Stimulus
selective properties of inferior temporal neurons in the macaque.”
1984.

M. A. Fischler and R. A. Elschlager, “The representations and
matching of pictorial structures.” /EEE Transactions on computers.
1973.

Goldstein, Harmon, and Lesk ‘“Identification of human faces.”
proceedings IEEE, 59,748. 1971.

[11] D. C. Hay and A. W. Young, “The human face.” In A. W. Ellis (Ed.)”
Normality and pathology in cognitive functions.” 1982.

(1

(6]

(7]
(8]

(9]

[10]



International Journal of Computer Theory and Engineering, Vol. 4, No. 1, February 2012

[12] T. Canada, “Picture processing system by computer complex and
recognition of human faces.” Dept of Information science, Kyoto
University. 1973.

[13] Y.Kayaand K. Kobayashi, “A basic study on human face recognition.”
1972.

[14] M. Kirby and L. Sirovich, “Applications of the karhunenloeve
procedure for the characterization of human faces,” IEEE transactions
on pattern analysis and machine intelligence. 1990.

[15] T. Kohonen, “Self organization and associative memory.” 1989.

[16] D. Marr, “Vision San Francisco,” W. H. Freeman. 1982.

[17] H. Midorkiwa, “The face pattern identification by back propagation

learning procedure.” 1988.

Telagarapu Prabhakar received M.Tech from
Jawarlal Nehru Technological University Kakinada,
Andhra Pradesh, India. B.Tech in Electronics and
Communication Engineering from SIR C.R.Reddy
College of Engineering, Eluru, Andhra Pradesh, India.
Joined as a Lecturer in the Department. of Electronics
and Communication Engineering at GMR Institute of
Technology, Rajam, Srikakulam District, Andhra
Pradesh, India in 2002. Prior to join in this Institute worked as a Service
Engineer in Machine Diagnostics and Deployed to work at National Remote
Sensing agency, Department of Space, Hyderabad for 1 year 1 month and
Trainee Programmer in Indo Tech Computers, for 8 months in Hyderabad.
Presently working as Senior. Assistant Professor in the Department. Of
Electronics and Communication Engineering at GMR Institute of
Technology. Having 12 years of Experience out of which 10 years in
Teaching (GMRIT) and 2 Years in Industry. Got best faculty award in the
academic year 2008-09 from GMRIT, Rajam. Research interests are
Communication, Signal Processing and Image Processing. Published 24
Research papers in various International journals, International conferences
and National Conferences. Reviewer of some International Journals and Life
member of ISTE and IACSIT.

84

Gulivindala Suresh obtained his M.Tech from Biju
Patnaik University of Technology and B.Tech from
Jawaharlal  Nehru  Technological ~ University.
Presently, he is working as Assistant professor in the
Department of Electronics and Communication
Engineering at GMR Institute of Technology, Rajam,
Srikakulam District. Having 6 years of teaching
experience. His research interests are Audio and
Image Processing. He is Life Member of IETE.

Mr Jami Venkata Suman Received Bachelor of
Engineering from Tontadarya College of
Engineering,  Gadag, under  Visvesvaraya
Technological University, Belgaum, Karnataka
state, India. He Received Master of Technology in
VLSI System Design from Annamacharya Institute
of Technology and Sciences under JNTU,
Hyderabad, Andhra Pradesh and Master of Business
Administration in HRM and MRKT from Andhra
University, Visakhapatnam, AP, India. Now, He is currently working as an
Asst.Prof for the Dept. of Electronics and Communication Engineering at
GMR Institute of Technology, Rajam, AP and India. His Research interests
are Communication, Signal Processing and Image Processing. Published 7
Research papers in various International journals, International conferences
and National Conferences. Life member of ISTE.

N. V. Lalitha obtained her M.Tech from Jawaharlal
Nehru Technological University, Kakinada and B.Tech
from Jawaharlal Nehru Technological University.
Presently, she is working as Assistant professor in the
Department of Electronics and Communication
Engineering at GMR Institute of Technology, Rajam,
Srikakulam District. She is having 5 years of teaching
experience. Her research interests are Audio and Image
Processing. She is Life Member of IETE.




<<
  /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 true
  /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 true
  /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 <<
    /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 "Suggested"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




