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Abstract

Image processingtools and libraries have been written to analyze images for the
properties of objects within. Many image processingtools require human interventi on
to interpret them, and haveno preview capability. Progressmadein a coursefor pattern
recognition has revealeda basic methodology for simple classiÞcationof images.

One application of these techniques are FITS imagesas recorded in the Data Re-
lease1 of the Sloan Digital Sky Survey housed at Texas Tech University. A set of
Web Objects applications and servicesprovide meansof mapping imagesto their sky
coordinates.

The DCG FITS Servicesprovide a bridge betweenthe FITS imagesto Core Image.
The servicesfurther provide meta-data information for analysis and use image repro-
duction. Next, thesenon-kernel and kernel methods provide basic imagesegmentation
and de-noising. Lastly, a Cocoa interface is supplied to simplify to road from desired
analysisto discovery. All of this just to examinebasicprincipals of pattern recognition
on imagesand the sky.

Construction of these frameworks useboth non Core Image kernelsand somepre-
liminary work Core Image kernels for basic image segmentati on.

Filters are a form of classiÞcation.Somemethods, such as thresholding, are trivial and
require no computation to set up. Others are typically basedon somestatistical measure
of the data. These measuresallow discrimination functions to be built. If a discriminant
function is applied to an image, the result is a mask Þlter. The collection of these mask
Þlters are one method of segmentation.

A preconditioning method is a method which transforms a collection of data into form.
The desired e! ect of a preconditioning method is to produce a version of the data which
yields good classiÞer. A good classiÞcation correctly identiÞes each data element to its
classiÞcation.

This experiment explores the useof Core Image and Core Graphics to facilitate these
classiÞcations.In theseclassiÞcation,the image is segmentation basedon the classiÞcation
obtained by developed libraries. These librari es follow from [?] text book examples of
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Image processing tools and libraries have been written to analyze images for the
properties of objects within. Many image processing tools require human intervention
to interpret them, and have no preview capability. Progress made in a course for pattern
recognition has revealed a basic methodology for simple classification of images.

One application of these techniques are FITS images as recorded in the Data Re-
lease 1 of the Sloan Digital Sky Survey housed at Texas Tech University. A set of
Web Objects applications and services provide means of mapping images to their sky
coordinates.

The DCG FITS Services provide a bridge between the FITS images to Core Image.
The services further provide meta-data information for analysis and use image repro-
duction. Next, these non-kernel and kernel methods provide basic image segmentation
and de-noising. Lastly, a Cocoa interface is supplied to simplify to road from desired
analysis to discovery. All of this just to examine basic principals of pattern recognition
on images and the sky.

Construction of these frameworks use both non Core Image kernels and some pre-
liminary work Core Image kernels for basic image segmentation.

Filters are a form of classification. Some methods, such as thresholding, are trivial and
require no computation to set up. Others are typically based on some statistical measure
of the data. These measures allow discrimination functions to be built. If a discriminant
function is applied to an image, the result is a mask filter. The collection of these mask
filters are one method of segmentation.

A preconditioning method is a method which transforms a collection of data into form.
The desired effect of a preconditioning method is to produce a version of the data which
yields good classifier. A good classification correctly identifies each data element to its
classification.

This experiment explores the use of Core Image and Core Graphics to facilitate these
classifications. In these classification, the image is segmentation based on the classification
obtained by developed libraries. These libraries follow from [?] text book examples of
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Abstract
Imageprocessingtoolsandlibrarieshave beenwritten to

analyzeimagesfor the propertiesof objectswithin. Many image
processingtoolsrequirehumanintervention to interpret them,
andhave no previewcapability. Progressmadein a coursefor
pattern recognitionhasrevealeda basicmethodologyfor simple
classiÞcationof images.

Oneapplicationof thesetechniquesareFITS imagesas
recordedin the Data Release1 of the SloanDigital SkySurvey
housedat TexasTech University. A setof WebObjects
applicationsandservicesprovidemeansof mappingimagesto
their skycoordinates.

The DCG FITS Servicesprovidea bridgebetweenthe FITS
imagesto CoreImage.The servicesfurther providemeta-data
informationfor analysisanduseimagereproduction. Next, these
non-kernelandkernelmethodsprovidebasicimagesegmentation
andde-noising.Lastly, a Cocoainterfaceis suppliedto simplify
to roadfrom desiredanalysisto discovery. All of this just to
examinebasicprincipalsof pattern recognitionon imagesand
the sky.

Constructionof theseframeworksuseboth nonCoreImage
kernelsandsomepreliminarywork CoreImagekernelsfor basic
imagesegmentation.

An imagequerytool wasmotivatedby the lossof
the originalSloanDigital SkySurveyData
Release1 (DR1) repositoryin eitherof its
originalformsat Fermi National AcceleratorLab
(FNAL), which wasreplacedby Data Release4
and5. The mirror at TexasTech is the only copy
of DR1 left in its original form, andthe meansof
its retrieval is what this paper is about. DR1 had
somepropertiesthat wereintendedto be reÞned
into a content management systemfor Flexible
ImageTransport System(FITS) imagesand
spectrographs.A demonstrationof this tool has
beendevelopedandis locatedat
http://v enus.cs.ttu.edu/sdss (undertool).
The originalIQS tool usedthe samedatabaseas
the tool shown in this report but hadfar more
complexqueries.IQSproducesURL(s) for the
pre-computedJPEG imageand originalFITS
images.IQSaccomplishesthis taskvia
EnterpriseObject (EO) Model[5],which may be
usedfor both web applicationsandgeneralized
webservices.

1 Overview

The Þrstattempt of generating a content
management system(CMS) for FITS wasat
largebasedon the FITS format itself. FITS
consistsof blocks calledheaderdataunits
(HDU), composedof a dictionary-like headerand
dataunit that may be an imageor table. Each
HDU is allocatedin 2880byte blocks. Each
headerentry occupies80byteswithin a header
block. The headeris not a true dictionaryasit
allowsfor an entry to occur morethan once.

Oneof the complementary modelsis an
Objective-Cwrapper for the CFITSIO library
suppliedvia HEARSAC [4], a research groupat
NASA. The Þrstattempt for usingthis library
wasincomplete.It left out signiÞcant frequency
domainandscalingfactorsnecessaryfor proper
colorarrangement of the image.This fact was
accidently discoveredon a histogramstudyof
sampleFITS imagesin the FV application(a
UNIX applicationwritten by HEARSAC
product) andthe resultsfrom a test application
of the wrapper calledFITS-OBJC. In actuality,
FITS suppliesa rich setof dictionaryvaluesfor
imageprocessingÞlterssuch asexposure.
Subsequent studies of FITS-OBJC revealedthat
the exposurevaluewasthe keyvaluealtered,and
that CoreImageÕs[1]exposureÞltercouldbeused
to properly restorethe image.
Onesimplerandfundamental meansof usingthe
FITS Þlesis obtainingthemin an orderly
fashion.This is wherethe DR1, a demonstration
of IQS,comesin. IQSacquiresreferencesto the
Þlesin two ways. First, it providesa mappingof
astronomicalcoordinatesto the coordinatesof
observationsrecordedby SDSSDR1. Second,
IQSmapstheseresults to URL referencesof the
dataÞlesin the repository.
IQSalsodemonstratessomeof the
fundamentally straight forward mechanisms
providedin AppleÕsWeb-Objectsframework.
Nearlysynonymouswith Web-Objectsarethe
EnterpriseObjectsframework (EO framework)
which provide the necessarydatabaseaccessand
intermediaryactionsfor this cleanmodel. It is
hopedthat this modelmay aid a complementary
model for interpretingthe FITS structureitself,
andany processinginquiry derived.

EnterpriseObjectscontribute to reassembling
dataacquiredin the DR1 collection. Originally,
DR1 wasassembledwith meta-datafrom the
datasamplescollected,namelyimagesand
spectrographs.Meta-data acquiredthrough
imageprocessingwasusedin selectingobjectsfor
spectrographicobservation. Thoseattributes
weredeÞnedin processesof NearField (NF)
Calibration,astrometriccalibration,correlated
imagereferences,andother calibration
data[2],[3],[6].The calibrationdatamapsthe
essential samplereferencemetrics(run, rerun,
Þeld,andcameracolumn)andastrometric
referencefor each object within. The astrometric
referenceincludesits standardcoordinatedata.
The standardcoordinateto referencemetric is
crucialfor identifying both the objectsin the
SDSSdata repository, anddeterminingwhich
referencemetrichasthe object desired.This
data is containedin the DR1 databaseasa table
calledSpectralObject (specobj)[7]. The Spectral
Object table is largesinceit includesmostof the
meta-dataof both the spectralanalysisand
imageprocessingusedto selectthe object to be
observed. The EO modelconstructedto generate
a simpledemowasnamedCompactSpectral
Object (compactSpecObj.eomodel in
implementation). It is deÞnedon the databasein
termsof right ascension,declination,run, rerun,
cameracolumnandÞeld.Right ascensionand
declinationarewhat any astronomy student can
useto identify any point in the celestialsphere.
The Þrstversionof an IQSwebapplicationis
locatedon the webat
http://v enus.cs.ttu.edu/cgi-
bin/WebObjects/iqTestCooridinateOriented.woa
. It usestwo inputs (right ascensionand
declination).The output is placedon to a
templatefor each non-duplicateresult. The
templateassignslinks for the pre-computed
JPEG images,the 1

15 scaleJPEG imageis
assignedto the previewimage.The original
FITS imagelink is assignedto each of the Þve
colorlinks below the previewimage.
In the event that the userchosesa region of the
sky that hasnot beenobservedby DR1, the
resultswill be empty thusno setof preview
templateswill show up. The entry boxesfor RA
andDEC arestill provided.

2 Conclusio n

IQS in its webapplication form demonstratesthe
useof EnterpriseObjectsandhow it greatly
simpliÞesthe development of scientiÞc content
management systems.What is extraordinary
about IQS is that its webservicesform is derived
entirely from the sameEO modelasthe
applicationis built from.
IQSdoeshave its limitations,but asa building
block it hasprofoundramiÞcations.Its supplied
URLÕscanbe used in its webapplicationform to
acquireany imagesupplied in the DR1
repositoryat TexasTech. Its webservicesform
cansupplythe URL(s) for any of the data
containedin DR1 andthusallow a client to have
accessto this data.
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