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3D: Surface Extraction for Tomographic Data Sets

3D Image Data from X-Ray Micro-Tomography,

.R. i, -Enclosi rf E ion,”
courtesy, Jerry Seidler et al., Univ. WA, Seattle. g oi?ﬁ::fs" &\g:g;ﬁ c sn3c6<2;g;gz)s ,:J 11ace xtraction,

doi: 10.1016/j/cag.2011.12.008.
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3D: VESTA — Volume-Enclosing Surface exTraction Algorithm

B.R. Schlei,
“Volume-Enclosing Surface Extraction,” [ . wmsweiie
Computers & Graphics 36 (2012) 111, 22

doi: 10.1016/j/cag.2011.12.008.

Voxels, which are in Contact with another Voxel only through
one single Edge may be disconnected or connected.
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4D: STEVE — Space-Time-Enclosing Volume Extraction

B.R. Schlei, “Hyper-Surface Extraction in Four Dimensions,”
Theoretical Division - Self Assessment, Special Feature,
a portion of LA-UR-04-2143, Los Alamos (2004) 168.
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Movie: 3D Intersections of Envelope in 4D Transveral Phase-Space

4D Image Data for STEVE Input,
courtesy, Peter Spadtke, GSI.
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Outlook: roseN — RObust (hyper-)Surface Extraction in N dimensions
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(54) Title: METHOD FOR HYPERSURFACE CONSTRUCTION IN N DIMENSIONS
(54) Bezeichnung : VERFAHREN ZUR HYPERFLACHENKONSTRUKTION IN N DIMENSIONEN

(57) Abstract: The invention relates to a method (39) for determining
boundary hypersurfaces (7, 8, 17, 21) from data matrices (3, 4, 10, 11, 24, 27,
37). The method (39) has the following steps: identification of the
intermediate hypersurfaces (5, 13, 28, 38), situated between two respective
‘matrix elements (3, 4, 10, 11, 24, 27, 37), that correspond to at least a portion
of at least one boundary hypersurface (7, 8, 17, 21) to be determined;
f the i faces (5, 13, 28, 38) identified in
this manner by points (6, 29) that are adjacent to intermediate hypersurfaces;
connection of the points (6, 29) that are adjacent to intermediate
hypersurfaces by at least one respective closed curve (5, 14, 15, 25);
ination of the hypersurfac (5, 13, 28, 38) formed by the
closed curves (5, 14, 15, 25) to form at least one boundary hypersurface (7, 8,
17,21).

(d)

x

(57) Zusammenfassung: Dic Erfindung betrifft ein Verfahren (39) zur
Bestimmung von Grenz-Hyperflichen (7, 8, 17, 21) aus Daten-Matrizen (3,
4,10, 11, 24, 27, 37). Das Verfahren (39) weist die folgenden Schritte auf:
Identifizierung der jeweils zwei Matrizen-Elementen (3, 4, 10,11, 24, 27, 37)
zwischenliegenden Zwischen-Hyperflichen (5, 13, 28, 38), die zumindest
einem Teil zZumindest einer zu bestimmenden Grenz-Hyperfliche (7, 8, 17,
21 disentation der derart  identifizi Zwischen-
Hyperilichen (5, 13, 28, 38) durch Zwischen-Hyperflichen-benachbarte
Punkie (6, 29); Verbinden der Zwischen-Hyperflichen-benachbarten Punktc
(6, 29) durch jeweils zumindest cine geschlossene Kurve (5, 14, 15, 25);
Kombination der durch die geschlossenen Kurven (5, 14, 15, 25) gebildeten
Teil-Hyperflichen (5, 13, 28, 38) zu zumindest einer Grenz-Hyperfliche (7,
8,17,21).
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