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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-Turkiye (Place Turkey)
- Software: “panoalign”

- Papers

Capturing Omni-Directional Stereoscopic Spherical Projections With A Single Camera. Published in the Proceedings 2010 |6th
International Conference on Virtual Systems and Multimedia. ISBN: 978-1-4244-9025-7, pp |79-183. 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.

® |[f one moves around the 3D content gets squashed and warped in strange ways.

® And,you can’t look around obijects.

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

® AVIE (Advanced Visualisation Interactive Environment): |0m diameter.
UNSW - UTS - CityU

® |/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.
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Place Hampi
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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

® Fllm 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.
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Red on the Roundshot motor




Canon 5D Mklll on the Roundshot motor




Syrp motorised rig

Volker Kuchelmeister (UNSWV)



Resolution / speed tradeoff

1900 pixels I HD video camera ~20 second scan

4000 pixels Red video camera ~40 second scan

5700 pixels SLR ~60 second scan

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



Pipeline

Images from camera

Canon 5D: 5760 high
Red Scarlet: 4096 high

2 vertical slices extracted from each image. l/ i/

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

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

Capture of Omni-Directional Stereoscopic Panoramic Images

Paul Bourke' Volker Kuchelmeister®
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Higrly imenersive Gsplays are those that are both stereoscopic 30 v - . . Two ¢

enabled a3 well 33 liling the viewers fiold of view. Tradtionally - 1 , , . ] . cagture are or 4K video

thete are Buil from emultiple planar walls that surroend the : ’ 5 5 ; ‘ : ’ WA panorarmat 254 SLR cameras with

viewer, the most well known being the CAVE [1). Due largely to the g “ S 435 y SR = z y ' . leg: 6 fps of the Canen O ‘_P

discrete satyre of the walls, head racking is required in erder o ’ e ' . . J~ ’ S - ) "y — panoramas. Nete that inboth casest

(rcrr the correct stered pairs on each wall and a5 such, these . - J : .. ' Q-2 \ - Y & portrait mede and the harzontyl re
displays are inderently sngle person experonces : 4 : < > vew of the lens

Another category of immersive displays are based upen 3 A The current and future work will explore and document the relative
cyLndrical surface, such 3% the AVIL l‘l [Advanced Visudlisation . n . . trade-o¥s between the parameters involved, how they can effect
and Interaction Enwironment] and the CAVE2 [J). These generally of "\ M S ' : . ’ the quatity of the panerama pair, and how they can be vied to
encompass 3 Larger space and are capadle of hosting a number of : et e 4 z - i s : ) . achieve particular artistic goals. The key parameters are the radial
particpants all potectially looking n different directs This . : ) ' ; o / &% . ; . e ofset of the camera, the separation of the extracied sl
raises the question of whether the need for head tracking can v AN'YY : y . ' - : capture time and the intended resolution/hdelity of the
therefore be relaxed. The solution is gonorally referred 10 a3 \ . s : ] . Y g panorama. This future work will be in the form of guiding princip
omni-direchid atored, that is, an acceptable stereescopic 3D - : - - , presented both guantitatively and gualtatively 1o practically 2

D De Shjosed by mwitple participants without the ~ > ) 5€ in the effective capture of these image pairs for high resolution

Aracking. : - stereoscop 30 capadle cylindrical display eavironments.
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Figare d
The creation of the emni-drectional stereoscopic D : the “Dest™ depth 10r 3 SIereOsCopK lu;t s a5 mueh a
panoramas for cylindrical displays is well understosd [4) Dut the creative decision 3s 3 techncal challenge for the photographer,
capture of digtal panorama photograp™s is challenging
Swccosstel fim Based cameras (5] Pave boen built which are based St controd on post produchon aver the disparty and perceved depthis ) ’ Relerences
upen the opics illustrated in figure 1 with the Basic principle being normally not possdie and has the imgortant consequence of being able
3 par of slit Cameras rotating adout 3 contral locabion exposing two to adust content for dfferent screen dimensions, oplimse viewing
strigs of film, one for each ¢ye This is the same model typally COMUMOIE, 3% well 35 pronding Snficant Credtive controd
employed for computer generated panorama pairs

o e A fanmas
Implementing the configuration shown in fgure 2 requires 2 R e L

Thes poster presents exploration into 3 viable digital Jlternative for moterised untt 19 Jutomatically rotate the offset camerd. If long : - ) (mary -o-».u.. < v»sn PGt 208 Bepend the Aurure of Saplars a0d
Wpluring 3 stereoscopic panorama par using of-the-shell caplure Limes are passd o the head may rotate discret but ’ p ) > - B E I SIRISIIaN.a
COMpen eats. There is adcits enally the requirement 10 caplure typically it is rotated Ccontinuously
these pd mas at sufficiently high resolut o match the
growing reseslution of medern cylindrical daplays There are two 0plons for the camerd, it may be either a video Camera
or 3 SLR still camera, The relative menits of the former can reselt in

It has been proviewsly proposed that, perhaps surprisingly, only & faster acquisitions times at the expense of image resolution. Two
single camera is required [6.78.9.10]. This is achieved by tak "ng 3 examples of protetype cameras built for this work are shown n fgure
large aumber of photographs with only 3 singie camera rolatng at 5. Cameras being tested include, but are not limited to, the Red
anolfs sition from 3 central axis, and peinting perpendicular 10 Scarlet, Canon SO Mkl and Seny FS700
the 303 of retation. The Lnal panorama image panrs are 3ssemdled
In post-produchion by mosacing precscly selected columas from
the source images. Figure 2 illustrates that ¥ two image slits are
extracted from the frames Ciptured By such 3 perpendcularty
arram‘-\dcarc 3 x‘<ﬂ|‘>: sirips form the same images 23 would be

tained from & pair of sit cameras. This net only reduces the cost
bu"(‘"‘" 5 Many of the complicatons of s1ercoscopst video cagture
employng two cameras, such a5 comerda calibration and colowr
machng

A powerful consequence of this mode of capgture is that the

INRErOCUlar Separation Can be adjusted in post prod
choosng the distance between the two image $ exiracted
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