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Do & Vetterli 2001

Original Orig + noise

Wavelet Transform Curvelet Transform

Based on ridgelets

wavelet

constant

Multiscale

Donoho & Huo
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256x256 = 65k pixels 900 beamlets

Hierarchical beam basis
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Fault extraction via beamlets

Feature extraction 
via wavelets

Shear zones on venus Ice ridges and grooves
on Europa

San Andreas fault Microstructural image 
of mylonitc shear zone

Image from Regenauer & Yuen 2002
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Temperature field, 2D grid: 3400x500

Ra = 3×107

Ra = 3×108

Ra = 109

Ra = 1010



May 5-10, 2002 ACES 2002, Maui, HW 11



May 5-10, 2002 ACES 2002, Maui, HW 12

�������'�������		����

➘ )�	����*��������%����	������+���������
���������&�������
�����+��	

� *LYHQ YHORFLW\� GHQVLW\� SUHVVXUH� FRPSXWH WHPSHUDWXUH

WUDQVSRUW

� &RPSXWH WKH WLPH�GHULYDWLYH RI VRPH YDULDEOH

➘ 9DULDEOHV PXVW EH FRPSXWHG RQ D WLPH�GHSHQGHQW DGDSWLYH JULG

➘ 1HHG WR FRPSXWH YDULDEOHV RYHU

� 8VHU�VSHFLILHG VSDWLDO UHJLRQ

� 8VHU�VSHFLILHG VFDOHV

� :LWK D UDQJH RI WKUHVKROGV

➘ '�������
�������	����	��
���%��������	

( )/p ρ⋅ ∇u
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Wavelets: 1.2% of coefficients

Full resolution

Flowchart

GUI
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Visualization
Server

Frame

Wavelet
transform

Encode

Visualization
Ipaq

Frame

Wavelet
transform

Decode

Color animations at 
4 frames/sec on Ipaq 
(320 x 200) and 
802.11b wireless network

CORBA/SOAP GUI
Ipaq
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SERVICES
(A)  Community Contributed Services (research).

(B)  EarthScope Provided Services.
EarthScope does not have to produce; can access existing

(distributed) products.

- Visualization Service:  (commercial, open source)
Needs:  3D, 4D, overlay, georeferenced.

- Registration Service:  different datasets into common reference
system [e.g., GIS].

- Simple data mining tools: exist, new research mining tools will 
eventually become contributed as a standard service.

- Data Aggregation Service:  combine different datasets to form meta-sets.

- Higher level Application Data Structure Service:  
(e.g., interpolation of Finite Element mesh).

(slide provided by Fox)
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Two-way flow of information!!

Map of data

Histogram
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• Touchscreen

• USB/Firewire

• Windows XP

• 4” screen



May 5-10, 2002 ACES 2002, Maui, HW 24

!	
�����	
�

➘ ��*���������	��	��	��&�������

➘ �������	��������

� &RPSUHVV WKH GDWD �������

� 9LVXDOL]H WKH GDWD

� $QDO\]H WKH GDWD

� &RPPXQLFDWH EHWZHHQ FHQWHUV
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� %HWWHU DFFHVV WR ILHOG GDWD

� 8ELTXLWRXV DFFHVV WR GDWD XVLQJ SRFNHW GHYLFHV
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