Visual Data Mining for Quantized,
Spatial Data

Amy Braverman
Jet Propulsion Laboratory
California Institute of Technology
Mail Stop 169-237
4800 Oak Grove Drive

Pasadena, CA 91109-8099
Amy.Braverman@)jpl.nasa.gov




Outline

Motivation.

Approach.

AIRS data collection.
Quantization..

Visual data mining (1).
Visual data mining (II).
Hierarchical Quantization.
Visual data mining (III).

Summary.




Motivation

 Earth Observing System satellites return “massive” data volume.

* Data to be studied by wide range of researchers at universities and
elsewhere. Large segment of intended users can’t handle the volume.

* Need to produce low-volume summary data sets to be used in place of
original data for analysis.

 Traditional approach: produce maps of one degree averages and
standard deviations for each parameter of interest.

» Good news: this is easy, practical, and everybody understands it.

* Bad news: the method throws away almost all of the distributional
information in the data including covariance and higher-order statistics.

* Need: to “mine” the data, i.e. how do characteristics of joint
distributions change in time and space, and across resolutions?
Characterize forcings and feedbacks.




Approach

* New approach: produce an estimate of the joint (empirical) probability
distribution of variables of interest within each one degree grid cell.

« Make it as “small” as possible without sacrificing “too much” accuracy.
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* Collection of all 180 x 360 = 64,800 grid cell distribution estimates
is a proxy for the original data.




‘sAep
¢ AI9Ad 23eI0A00 [eqO[S 9191dwIoN)

‘sarpradoad
pnoyo pue ‘OpIxXoIp uoqied pue SULYIOW
‘Quozo uwn[od Te}0} ‘amjerodwio) pue
1odea 1a1em Jo so[oid uwnjoo spnjour
sionpold  eorsAydooS  poALId(T .

"UOTIN[OSAI UIY G JB S[oUURYD
[endads §/€7 UL 9oUBIPRI SOINSBIJA e

11910 Jejod ur enby-gOg U0 SYTV »

(Rl R RIS S O HPARAY STHY WINPT AV AT b

ﬁﬁﬂz_z-* f.‘.;*::”';" e ':-("

N W;«‘;&:f/ "“7%}:‘?};}&" “'i«f':“f‘ Tt > ZZ“: - :'
9517 :‘;&’69&, - ;r’?“ “og _,.-»}&\904 S _\25{ o :
T gbiy AT AT ."'”‘»aae'z"; !
- ‘:«.:'e,.:.‘f“ nite gsr;__f?‘@zz L
A ”'-—x / "“-' . ’:t’l' P 3 ?‘{x 40 : :,__4: wz:. :
""‘%‘?“*,rssb 2 g L TR e g B
{ o R ‘Zi'i* O LR ke e
e f ot ‘Sr&i 9“' T BSE, B Tz?‘ . B8

"f)"&

i 3 ‘T “‘”‘"a,m Xt ’- sy
g me e R Uatei; 7Y
L= s gy ‘g Wl\{’?ﬁ, " :‘\'W __,r—»;

-mt;;;x A *'*wosa‘ Ry

~B8t x/fs‘zfia e ‘Qf!, ’ Lq_{«f\*; fﬁ U-“ ‘?y"" ?%ﬁ
o l“" h £ . - e u&"{n{_ s Tr %, t.u.:v-& B & & LT i
53‘2&8’?2 Yhe e . ﬁ# Bigd 5% L%t

¥ g -

LUARN T RS L) ]

e T . e -t YO e e M
R e e T ,%W

DoE i z"/ R
RLETRTTT L ;""-: L£F T "*;’;’wz“

SE N BTN e T B et

AL -'"‘f‘rs"'-""f ! ¥/ "'«wos;"*“* ‘ﬁ(} i Tl

I

£ TR [ L Teed i e T 3‘31{".”.
el ol o] el ol o
nf--{fari = fisl £ fvel "“‘r‘ or

m,.,_x ol
H %

VORIV | Tee] S g 00!?
N gz VL B o s i
FARY i T I() S“‘-” B A -wv-‘p (I I!"‘"v-v-f
Y 1; . 3

gy csm*f’*»fﬁﬁg

2 e A ‘:'
AT el i A
""’i Ea f&f‘l’" et m- -

[ N A UL

BET (SIpIRID) SHIV
4 Ay gnbv on;v% 3}3&”“2‘;{‘ "
3& AU Ay yy]

UoI}09||0D eleq SYHIV



AIRS Granules

Geographic space

Quantization
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Visual Data Mining (1)

* Data: 11 AIRS channels observed over 3 days (July 20-22, 2002).

» Compare joint distributions among grid cells:
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* Are the grid cell data homogeneq
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Visual Data Mining (lI)
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* Data in this region: 10,498 clusters representing 60,681 observations.

» Can we summarize the whole region as one?




Hierarchical Quantization
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Visual Data Mining (llI)
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®* From where do the clusters come?




Summary

Accept coarser spatial resolution (one degree) to achieve replication and
estimate distributions.

Explore quantized data interactively by comparing distributions at different
levels of aggregation and in different places.

We are mining the data, not making inferences. No spatial statistical
models.

Live demo on request.

AIRS data are free and available at
http://daac.gsfc.nasa.gov/atmodyn/airs/index.html.

More information about AIRS: http://www-airs.jpl.nasa.gov.





