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David Zeltzer’s AIP Cube Augmented Reality (AR)
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Zeltzer, D. (1992). Autonomy, interaction, and presence. Presence: Teleoperators &
Virtual Environments, 1(1), 127-132.
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Optlcal See-Through (OST-HMD)

Head-Mounted Dlsplays (HMD) StereoScope (1838)

(VR Video Optical
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Opaque Scene
display camera

Wheatstone, Charles. "Contributions to the physiology of vision.--Part the
first. On some remarkable, and hitherto unobserved, phenomena of binocular
vision." Philosophical transactions of the Royal Society of London (1838):
371-394.

Ivan Sutherland, The Sword of Damocles i ; MR i , |
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Microsoft HoloLens,

EPSON BT-300,

2016 2016
ODG R-9, Meta Metaz, i
2016 2016

@Computer History Museum in Mountain View

Kotaku, Minecraft Hololens demo at E3 2015
https://www.youtube.com/watch?v=xgakdcEzVwg

Microsoft,
Hololens

https://twitter.com/ksasao/status/7155695116849111

How to make AR
REAL?

* C. Sandor, M. Fuchs, A. Cassinelzli, H. Li, R.
Newcombe, G. Yamamoto, and S. Feiner,

“Breaking the Barriers to True Augmented
Daality” 2015
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How to make AR real?

Climbing Mt. Everest

by Murphy Cooper
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OST-HMD: Optics Designs (c

Half-mirror (or cubic prism) Prism-based

Half-mirror (Free-form)
Vuzix

= S S
sorf ) L2
B >l

EPSON
NVIS

Waveguide-based Retinal Scanning

Waveguide
ﬁmus\ \\\ Microvision /\l
of . j-e
Optivent - source
QD Laser

OST-HMD: Optics Designs (Research)
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Classification from: Hainich and Bimber, Displays Fundamentals and Applications, 2011
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Spatial Realism in OST-HMDs Spatial Realism in OST-HMDs

Grubert, J., Tamler, J., & Mecke, R. (2008). Untersuchungen zur optimierung der see-
through-kalibrierung fuer mobile augmented reality assistenzsysteme. Michael Schen}

Eye-HMD Calibration Eye-HMD Calibration
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Manual method (De facto standard) Automated method

Single Point Active
.y Alignment Method
(SPAAM)

[Tuceryan '00] [Genc '02]

Itoh and Klinker, IEEE 3DUI 2014, IEEE ISMAR 2014
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Automated Spatial Calibration
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Plopski, A., Itoh, Y., Nitschke, C., Kiyokawa, K., Klinker, G., & Takemura, H. (2015).
Corneal-imaging calibration for optical see-through head-mounted displays. IEEE
transactions on visualization and computer graphics, 21(4), 481-490.
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Eye-tracking OST-HMDs

Hua, Hong, and Chunyu Gao. "A compact eyetracked optical
see-through head-mounted display." IS&T/SPIE Electronic
Imaging. International Society for Optics and Photonics, 2012.

View-Dependent Lens Distortion

HMD

gptics Medium

Distorted ray
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Itoh and Klinker IEEE TVCG ‘15 (VR "15) & IEEE

Light Field Calibration
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Itoh and Klinker IEEE TVCG ‘15 (VR "15) & IEEE




