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Jorda (NIME 2003), Kaltenbrunner, Geiger and Jorda (NIME 2004)
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AudioPad:
Patten et al. (NIME 2002)

Audio D-touch stave:
Costanza et al. (DAFX 2003)

The Music Table:
Berry et a. (ISMAR 2003)

Http://www.lua.upf.es'mtg/reacTable/MusicTables/ (22 music tables listed)
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Marker Tracking
Reguirements

Low latency, high frame rate:
Operate at better than full frame
rate (60fps 640x480)

Discriminate between 100+
unigue marker identities

Track location and orientation

of many markers
simultaneously

Minimise marker size

Scale to more marker identities




ARToolkit:
Kato and Billinghurst (1999)

D-Touch:
Costanza and Robinson (VV G 2003)



Topological Identification
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E. Costanzaand J. A. Robinson, "A region adjacency tree approach to the
detection and design of fiducials,”" in Vision, Video and Graphics (VVG),
2003, pp. 63- /0.



portvideo

image acquisition

* grayscale pixel array

binary thresholding
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preview window

inter-frame fiducial
lifetime tracking and
error correction

y 1-bit pixel array

segmentation

¢ region adjacency graph i

fiducial tree
pattern matching
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¥ oscpack

assemble and transmit
open sound control
packets

fiducial list (id, x, y, angle)

libfidtrack

tree to fiducial id map
including tree metrics
(size, depth, adjacencies)

active fiducials + derivatives

TUIO protocol

» The Network




Marker [dentity Encoding: Left-heavy Depth Sequences

T. Asal, H. Arimura, T. Uno, and S. ichi Nakano, "Discovering frequent
substructures in large unordered trees," in Proc. of the 6th Int’| Conf. on
Discovery Science, DS 03, vol. 2843. LNCS, 2003, pp. 47-61.



Computing Marker Location and Orientation



Drawing



Breeding



Some I mprovements Over Costanza and Robinson (2003)
Left Heavy Depth Sequences for O(1) subgraph matching

Fiducial orientation and location from mean of |eaf region centroids
(almost no additional processing over identification)

Locally adaptive thresholding with contrast based passive ROI
Partial image segmentation (bounded-connectivity graph)

Fiducial geometry packing using genetic algorithms



(Pentium IV 2.6GHz, Fedora 3, fire-i camerain greyscale mode)



Future
Different shaped markers (circles, triangles)

3D using different region adjacency graph
partitionings

Error and/or occlusion tolerance using
partial-graph matching

Reduce topological complexity for smaller
markers, using filtering to avoid false
positives

|mprove response to motion blur somehow



http://www.lua.upf.es/mtg/reacTable/
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