
This submission describes the technology and outlines 

a prototypical application in which multi-channel 

stereographic video and real-time 3D computer 

graphic is combined to demonstrate a novel method of 

documenting and visualising human motion through 

multi-perspective capture, volumetric geometry 

reconstruction (voxelization) and universal playback. 

The video footage used for this project is taken from 

the multi-channel stereoscopic dance installation 

Double District from choreographer/dancer Saburo 

Teshigawara and developed with the author.   

Potential areas of application are performing arts, 

professional sport and the Movie FX industry.

Multi-perspective Capture. Six stereoscopic camera pairs (l), 

stereographic video stills in anaglyphic format, the original footage is 

side-by-side stereo (r).

Multi-perspective recording in combination with 

voxelization offers a universal view on a scene. A 

viewer is not limited to one point-of-view or moment in 

time, but can explore and analyze a scene freely and 

without space or time restrictions. The fidelity and high 

level of detail in the video imagery is augmented and 

completed with the voxel representation.

Multi-perspective scene (monoscopic)

Voxels are points in 3D space with a volume. A larger 

number of voxels (<5000) define the geometry 

accurately enough to be able to recognize the 

performers in the scene and allows for visualisation. In 

this work, the scene was synthesized with a voxel 

resolution of ~1.5 cm, represented by a cube of this 

size as the smallest unit. Through averaging color 

values of the calibrated video stream pixels, the RGB 

color could be extracted for every voxel.

Different voxel render styles

An application capable of displaying the six multi-

perspective stereographic video streams and 3D voxel 

representation was prototypical developed in Quartz 

Composer (a node based development framework, 

based on OpenGL by Apple). The user is able to 

interactively change the point-of-view on the dance 

scene and is either presented with the live video 

recording or the voxel representation (both in stereo 

3D). The transition between the two modes is 

seamless due to identical positioning of the virtual and 

real camera, time synchronicity and equivalent 

stereoscopic parameters. It “snaps” the virtual, by the 

user controlled, camera in place if it gets close to the 

line of sight of a video camera, so the perspective of 

the video image and voxel model corresponds and a 

seamless fade can be performed. 

Screen grab, multi-perspective scene and voxel representation as 

displayed in the application
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Video still and voxel representation.

Voxel density across time and scene. Y-axis represents the voxel 

count (x1000), X-axis the frame in the video sequence.


