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Due to new instruments and new diagnostic tools, the
iInformation volume grows exponentially

—> Most data will never be seen by humans!

The need for data storage, network, database-related technologies, standards,
etc.

Information complexity is also increasing greatly

- Most knowledge hidden behind data

complexity Is lost

Most (all) empirical relationships known so far depend on 3 parameters ....
Simple universe or rather human bias?

>

Most data (and data constructs) cannot be
comprehended by humans directly!

The need for data mining, KDD, data understanding technologies,
hyperdimensional visualization, Al/Machine-assisted discovery




£ ® © Detect sources and measure their attributes
@ ® (brightness, position, shapes, etc.)
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From the Data Mining point of view, any
observed (simulated) datum p defines
a point (region) in a subset of R N,

pl AY N >>100




From data to knowledge: KDD
Knowledge Discovery in Databases
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Data Mining in the VO

* A new Interest group on Knowledge Discovery in Massive Data Sets was born inside

the IVOA.
» The explosion of Data available (the “Data tsunami”) in the VO can be effectively dealth

with using Data Mining, especially when the time variable comes into play.

But...The VO currently lacks general purpose tools for
“server side” massive data sets manipulation.

!

Dame in the VO Framework

» To provide the VO with an extensible, integrated environment for Data Mining and
Exploration ;

» Support of the VO standards and formats, especially for application interop (SAMP);

» To abstract the application deployment and execution, so to provide the VO with an
“opaque” general purpose computing platform taking advantage of the modern

technologies (e.g. Grid, Cloud, etc...).




What is DAME
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apprenticeships now available

DAME Working Group
Past theses Partners:

« Dipartimento di Fisica (sezione di Astrofisica) - Universita degli Studi di
Napoli Federico Il

* INAF - Osservatorio Astronomico di Capodimonte

« California Institute of Technology, Pasadena - USA

I DAME Related links:

Vanagemert + VOTECH (Virtual Observatory Technological nfrastructires)
Tachnolog ® S.Co.P.E. (high Performance distributed Cooperative System for scientific

e Experiment) |
Sciance

« INAF - Osservatorio Astronomico di Trie ste (VO-AIDA}
« Dipartimento di Informatica Universita degli Stud o Napoll Federico Il
« Dipartimento di Ingegneria Informatica Universita degli Studi of Napoll Federico Il
« MIUR (talian Ministry af Research)
« EURO-VO (The Eurapean Virtual Observatary)
" « IVOA (International Virtual Observatary Alliance)
Deliverables

Astronormical Data are collected by means of a large number of different technigues and are

Hoveto add your spplication stared in very diversified and often incompatible data repositories. Moreover in the
e-science environment, it is needed to integrate services distributed across heterageneaus,
PO dynamic "virtual arganizations” farmed by the different resources within a single enterprise:

and by external resource sharing and service provider relationships.
TV SSo S The DAME praject aims at creating a single distributed e-infrastructure for data exploration,
mining and visualization. It provides an integrated access to data collected by very different
instruments, experiments and scientific communities in order to be able to correlate them
and improve their scientific usability and interoperability.

The project consists I the design and developmentofa cata miing e wich wilprovide
the astronomical community with powerful software instruments able

data sets in a distributed computing environment, matching the Intemationa| VOA stanars - -~ -
and requirements s
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Photometric redshifts?

Multicolour photometry maps physical parameters:

luminosity L
redshift z observed fluxes
spectral type T

If the relation can be inverted then:

-1
u,g.ri,z,H,J.K,... >z, L, T

The function can be approximated by regression in the photometric space. The
accuracy of the photometric redshifts depend on two aspects:

How the photometric filters cover the SED of the sources...

How absorption and emission features relate to the photomet ric filters...




A Science case: photometric
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Galaxy spectrum - F( Il )
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X ©{x,%,,%,,..X,} input vectors

BoK = Base of Knowledge

Y © {x,%,X,,..X,} targetvectors M <<N

find f: Y=1f(X) isagoodapproximation of Y
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Neural Networks advantages:

Fast;

Scale much better than any other method;

Learn by examples (BoK, in this case SDSS) and adapts easily to new data;

Do not require a priori assumption on the Spectral Energy Distributions of

sources;
May be applied to all classes of extragalactic sources;
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Mc-Culloch & Pitts artificial Neuron model Neuron activation function

gical Neuron




Output error

FeedForward
phase with
input
propagated
through neuron
activation
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calculated at
each layer
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A possible application of photometric redshifts is the selection of galaxies belonging to
bound structures like clusters or groups (see, for example, [Capozzi et al. 2009]). Let's

see how we can find out if a given observed "overdensity" of galaxies in a field is likely
associated to a real structure.

Photometric redshifts can be used as a valid alternative tec hnique or side-by-

side to other methods based on the photometric properties of galaxies (for
example, the "red-sequence" method [Gladders & Yee 2000]).

25 2.7 0.5 ]

We will consider a well known rich cluster of
galaxies (Abell 2255) and explore a field
containing this cluster using SDSS

photometry and our own photometry
redshifts

You will use DAME, Topcat and Aladin, with which you should already be
comfortable !
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Follow the step-by-step instructions on the DAME prototype web page...



