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The future

The incremental improvements are:  
resolution, frame rate, dynamic range,  
minimising compression artefacts…. 

But the bigger picture is 

Solving the parallax problem 
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The fundamental problem: parallax error!



12

1

2

Need these to coincident

Mirror Mirror

Consider two opposite cameras in a multiple camera rig
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One possible future

• A single standard camera == view for one eye. 

• Two standard cameras == view for two eyes (stereopsis). 

• Single camera and fisheye lens == engages peripheral vision for one eye. 

• Dual cameras and fisheye lenses == engages peripheral vision for two eyes. 

• 360 camera == ability to look around, and engages peripheral vision. 

• 360 stereo camera == ability to look around, engages peripheral vision, and 
stereopsis.

Replace camera with video camera in the above and time component is added.

But, they don’t allow the viewer to move around!



Lightfield and the Plenoptic function

Samples all the light rays  
that pass through the aperture. 
All other light rays are ignored.

Samples all possible light rays  
passing through a single point.



The plenoptic function

• Plenoptic: (optics) Of or relating to all the light, travelling in every direction in a given space.

• The “light field” is the infinity of 3D points through which innumerable light rays (photons) 
enter and exit every point.

• The part of the light field we observe (in one eye) are the two spherical images located at the 
position of our eyes.

• The plenoptic function is a 7 dimensional function of position:  
(3 variables), polar angle (2 variables), wavelength and time.



Final slide: Considerations

• Everything and everyone is in shot, where does the director stand? 

• No out of camera for a boom mic. 

• How do you light the set? 

• Equirectangular projections are non-linear, cannot treat them like a rectangle 
during editing, eg: cannot simply add 2D elements. 

• Left edge of the equirectanglar connects to right edge. 

• There is no concept of zoom.

Questions and demonstrations


