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Fig. 1. Example fractal displacement of a base cube shape. The data values are a random data set,
with values ranging from 0 (smooth cube) to 1 (fuzzy cube).

4.2 Procedural shape visualization using superquadrics
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Fig. 2. Example superquadric shapes cre-
ated by varying each exponent from 0 to
4.

Fig. 3. Example implicit surface shape for a document
on “Web-based Information Visualization.” The three
main bulges correspond to the frequency of the terms
“web”, “visualization”, and “information”.
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Fig. 4. Three-dimensional visualization of 1833 documents’ relationship to gold prices, foreign
exchange, the federal reserve, stock prices, and Manuel Noriega.
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Fig. 5. Multiple documents term frequency visualized as implicit surface shapes. The document
in the upper left and the upper right both have a high frequency of the term “information” (bulge
to the right). The upper right blob is the same as that in figure 3

ø�Q?e�_òWéô�UZQRUZH×<?]
j*:d_)_GF�>é<?O=;"F0H^]^F0QRe I^UT]J<RjÈ<?Qm:PH^<?I�e�IJU
Manuel Noriega

A�S*U"]JI
Udð
I^W)F`>)U=ô�f)jÈF�O=I^]
ð÷:PQRQ�<?O�I^W)F`I^fòH.�=f)U"<?]JF�:dO)>�_òf)H^_)Q?F`HY:PO õ F"L <ROò>)<?ôh:dIJ<RO õ O)U*]^< õ O)<��Dô,:dO=I
H^F�QÔ:PI^<?U"O)]JW)<?_vA$#NUda\F�;"F0HhLZI^W)F
>)U=ô�f)j�F0O�IJ]�<?O×IJW)F�U"H(:dO õ F"LZH^F�>vL=:dOò>
e"F�Q?Q?Uda\ñ õ H^F�F0O×H(:dO õ F



H^F�_òH^F�]JF�O=I´>òU�ô0f)j�F�O=IJ]�a�<RIJW�:�]J< õ O)<��Dôh:PO�I�HJF�QÔ:dIJ<RUZO)]^Wò<R_ÈI^U Manuel Noriega
A=S�:dO=eÈUdð

I^W)F0]^F�>)U=ô�f)jÈF�O=I^]\j�F�O=I^<?UZO
I^W)F
FJ�þF0ô�INUPð&I^WòF´ô0U"f)_*:dI^IJF�j�_òIy: õ :d<?O)]^I Manuel Noriega:dO)>�<?I^]�FJ�BF�ô�I�UZO
foreign exchange rate of the U.S. dollar

�Ô;"F0H^I^<?ôh:PQ):dÿ=<?]H��A0î�W)F7ð÷:dô�IBIJWD:dI
I^W)F0]^F�U"H(:dO õ F"L=H^F�>�LD:dOò>�e"F0QRQ?Uda\ñ õ HJF�F�O�>òU�ô0f)j�F�O=IJ]N:dH^F�O)UZIy<?OÈF�<?I^W)F�H�UPð&IJW)F�E)HY:PO)ô(W)F�]
<?O)>)<?ôh:dIJF�]�I^WD:PI�I^WòF�]^F�:dH^IJ<?ô�Q?F�]�>)<?>`O)U"I�HJF�QÔ:dIJF�W)Fh:,;=<?QRe�IJU�F�<?I^W)F0H

federal reserve
U"H

gold
prices

L):PO)>*I^W)F�<?H�]JIY:dH
]^WD:P_DF�<?O)>)<?ôh:PI^F�]
O)U`H^F�QÔ:dIJ<?U"O)]JW)<?_na�<?IJW
stock prices

A�TF´WG:,;"F�:dQ?]^U
fò]^F�>�I^W)F#<RjÈ_)Q?<?ô�<?I�]^f)Háð÷:dô0F�I^F�ô(W)Oò<2�=f)F.ð�U"H
I^F�ÿ=I�ñ�ED:P]^F�>�<?O=ð�U"H^j*:dIJ<RUZO
;=<R]JfD:dQ?<?ïh:PI^<?U"OvA=î�WòF
<ROò_)f)IN>G:dIY:�ð�UZH�I^W)<?]�;=<R]JfD:dQ?<?ïh:PI^<?U"O*a�:d]�ayUZH^>*ð�H^F,�=f)F�Oòô�e�ð�H^UZj�:
ô�U"Q?Q?F�ô�IJ<?U"O*Udð�I^F0ÿ�I
>)U=ô�f)jÈF�O=I^]�ù?ú!�0ü^A)î�WòF�ð�H^F8��fòF�O)ô�e*Udð�IJW)F�ú,

jÈU"]JI\ð�H^F,�=f)F0O�I
ayUZH^>)]
ayF0H^F�jn:P_)_GF�>�I^U�;ZF�ô�I^UZH�Q?F�O õ I^W`<RO#_DUZ]^<?I^<?U"Oò<RO õ I^WòF�>)F�O)]J<RI�e{�DF�Q?>×]JU"f)HJô�F�]$/=>)U=ô�f)j�F0O�IJ]
a�<?I^W
ô�UZj�j�UZO×a\U"HJ>�f)](: õ FNF�ÿ=W)<?E)<?I\]^<?j�<?QÔ:dH�]^WG:d_GF�]hAòî�W)FNHJF�]^f)Q?IJ]�Udð&IJW)<?]y_òH^U=ô�F�]J]Nôh:PO
EDF ]^F�F�O2<?O|�v< õ f)H^F�1òA��òH^UZj}�=f)<?ô(léF�ÿ):Pj�<?OD:dIJ<?U"OTUdð`I^W)<?]V� õ f)H^F"L\>)U=ô�fòj�F�O=I^]Èa�<?I^W
]^<?j�<?QÔ:dH�IJU"_)<?ô�]N:PO)>*ayUZH^>*f)]Y: õ F�:dHJF�Fh:d]J<RQ?e
>)<?]JI^<?O õ fò<R]JWD:dEòQRFZA

5.2 Scientific Visualization Results
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Fig. 6. Visualization of a magnetohydrodynamics simulation of the solar wind in the distant
heliosphere showing both velocity components and vorticity components of 6 vortex tubes.
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Fig. 7. Visualization of a magnetohydrodynamics simulation of the solar wind in the distant
heliosphere displaying 3 vortex tubes with positive j vorticity (cuboids and ellipsoids) and 3
vortex tubes with negative j vorticity (stars).
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