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Outline

• Motivation: 
Capture of so called “Omni Directional Stereoscopic Panorama image pairs” (ODSP).
 

• Past work: 
Collaboration with Sarah Kenderdine & Jeffrey Shaw
- Existing camera, RoundShot
- Place Hampi and YER-Türkiye (Place Turkey)
- Software: “panoalign”
- Papers
Capturing Omni-Directional Stereoscopic Spherical Projections With A Single Camera. Published in the Proceedings 2010 16th 
International Conference on Virtual Systems and Multimedia. ISBN: 978-1-4244-9025-7, pp 179-183. Presented at VSMM 2010. Seoul, 
South Korea. Oct 2010.
Omni-Directional Stereoscopic Fisheye Images For Immersive Hemispherical Dome Environments. Proceedings of the Computer Games & 
Allied Technology 09 (CGAT09), Research Publishing Services, ISBN: 978-981-08-3165-3, pp 136-143. Presented at Computer Games & 
Allied Technology 09, Singapore, May 12, 2009.

• Current: 
Collaboration with Volker Kuchelmeister (UNSW) and City University (Hong Kong).
Applications to heritage and archaeology site recording.
Develop hardware and software for a digital solution.



Head tracking for stereo in immersive environments

• We are used to watching stereo3D on a single flat screen while seated.

• If one moves around the 3D content gets squashed and warped in strange ways.

• And, you can’t look around objects.

• Reason: the view frustums need to change depending on position and viewing direction.
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Cylindrical displays

• AVIE (Advanced Visualisation Interactive Environment): 10m diameter.
UNSW - UTS - CityU

• 1/2 cylinder at the Curtin Data Visualisation Facility (CVDF). 

• CAVE2 at Monash University

• Obviously suited to multiple participants all likely looking in different directions.

• Can the need for head tracking be relaxed and still provide an acceptable stereoscopic 
experience?



Omni-Directional Stereoscopic Panoramas (ODSP)

• Concession: Only require the stereoscopy is strictly correct for the portion directly in front of 
the viewer.

• The error increases towards the edge of the field of view, but
- glasses limit the FOV anyway
- and we don’t see stereo in our far field 

• The camera model has two (vertical slit) cameras rotating about the midpoint.

• Computer generated ODSP implement the camera model directly.



Left eye panorama

Right eye panorama

Pair of rotating slit cameras



Place Hampi
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YER-Türkiye
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Roundshot camera

• Uses two rolls of 70mm film.

• Requires drum scanning and then alignment of the stereo pairs and colour calibration.

• Developed tools to do this in 2004.

• Capable of high resolution.
~ 100,000 pixels horizontally

• FIlm stock getting harder to get

• Not sustainable.



Developing a digital alternative

• Challenge/tradeoffs: high enough resolution and fast enough capture.

• The former is required for increasingly high resolution cylinders. eg: CAVE2

• The later determines how much movement is allowed in the scene.
Perhaps surprisingly some movement is allowed since the capture is localised.

• Two recent developments make it possible
- 4K video cameras, eg: Red
- fast continuous capture SLR still cameras



Single camera

• Perhaps surprisingly, can capture the stereo pair with only a single camera.

• Choosing two columns from each image gives the same results as two cameras.

• Very powerful consequence in that the interocular separation can be changed in post 
production by choosing the separation between the columns selected.



Red on the Roundshot motor



Canon 5D MkIII on the Roundshot motor



Syrp motorised rig

Volker Kuchelmeister (UNSW)



Resolution / speed tradeoff

Note: Image height is determined by the lens being used.



Pipeline
Images from camera

Images rectified and rotated

2 vertical slices extracted from each image.

Vertical slices each combined into a  
left and right panoramic image pair

Left eye

Right eye

Slices defined by their width and offset 
from the center of the image. In turn 
those parameters are calculated from 
the geometric and optical properties of 
the camera rig along with the desired 
interocular distance in order to result in 
a seamless panorama pair.

Canon 5D: 5760 high!
Red Scarlet: 4096 high



40,000 pixels wide







Poster to Siggraph Asia



Poster to Siggraph Asia (Courtesy Karina)




