
CSE 190: Virtual 
Reality Technologies
LECTURE #17: LIGHTFIELD TECHNOLOGY



Announcements
Project 3 due this Sunday, May 31st at 11:59pm 

Next Monday: Discussion with TA Andrew and instructor
◦ Topic: final exam

Today’s VR app presentations:
◦ Mitchell Zhang: VRaccoon
◦ Kevin Thai: Nintendo LABO VR 



What is a Light Field?
A function describing the radiance of light at every point 
(x, y, z) in space, in every direction (𝜃𝜃, 𝜙𝜙)
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Reminder: Autostereo Displays
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Lightfield Cameras
Micro-lens array captures light from different 
directions



Lightfield for 3D 
Image Capture



Lightfield Display
Nvidia presentation at Siggraph 2013

https://www.youtube.com/watch?time_continue=4&v=f_CkJCZ3Uxw

https://www.youtube.com/watch?time_continue=4&v=f_CkJCZ3Uxw


Some of the following slides are from:

The Eye and Near-Field Optics in 
Hololens and Magic Leap

ANDREW JONES, NUMAIR KHAN, 
AND ELEANOR TURSMAN
BROWN UNIVERSITY



Waveguides
What: tool that controls movement of EM 
or sound waves while restricting power loss 
over travel time

Types: 
Different shapes
Diffractive
Holographic
Polarized
Reflective, etc.

For AR applications: use diffractive or 
holographic techniques
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Hololens
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Hololens — Waveguide
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http://www.imaginativeuniversal.com/blog/post/2015/10/17/how-hololens-
displays-work.aspx

Lens = planar 
(holographic/diffractive) 
waveguide
Total internal reflection



Hololens — Diffractive 
extraction
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https://mspoweruser.com/secrets-of-hololens-optics-revealed/

Three diffractive elements 
for RGB



Hololens keeping every object 
in focus:
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Vergence-Accommodation 
Conflict: Everything in Focus

14Hoffman, D. M., Girshick, A. R., Akeley, K., & Banks, M. S. (2008). Vergence–accommodation conflicts hinder visual performance 
and cause visual fatigue. Journal of Vision, 8(3), 33.1–3330. http://doi.org/10.1167/8.3.33



Hallelujah



Hallelujah
Hallelujah: the world's first Lytro VR experience
◦ Presented at ACM SIGGRAPH 2017

Hallelujah trailer:
◦ https://www.youtube.com/watch?v=6fdH6piDl2Y

Behind the scenes (1’00 – 7’45 and 18’35-19’25):
◦ https://youtu.be/JSHqFToUkVc?t=59
◦ https://youtu.be/JSHqFToUkVc?t=1114

https://www.youtube.com/watch?v=6fdH6piDl2Y
https://youtu.be/JSHqFToUkVc?t=1114
https://youtu.be/JSHqFToUkVc?t=1114
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