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Vision Enhancement in Science Fictions...

From Ironman, 2008 ©Marvel Entertainment
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Vision Enhancement in Science Fictions...
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Vision Enhancement in Science Fictions...

From Mission: Impossible - Ghost Protocol , 2011 ©Paramount Pictures
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Vision Enhancement in Science Fictions...

e World sensing
e Eye tracking
e Color replication

® Fine resolution
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Related Work | Low-vision devices
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Related Work | Color enhancement
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Related Work | De-blurring displays
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aberrations." ACM SIGGRAPH 2013 Posters. ACM, 2013.
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Related Work | Eye-HMD calibration

Interaction-free Display Calibration
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Itoh, Yuta, and Gudrun Klinker. "Interaction-free calibration for optical see-through head-mounted
displays based on 3D Eye localization." 3D User Interfaces (3DUI), 2014 IEEE Symposium on. IEEE, 2014.
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Related Work | Digital human models
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analytics." User Modeling, Adaption and Personalization. Springer Berlin Heidelberg, 2011. 25-37.
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Related Work | Edge Enhancement

Luo, Gang, and Eli Peli. "Use of an augmented-vision device for visual search by patients with tunnel
vision." Investigative ophthalmology & visual science47.9 (2006): 4152-4159.



Related Work | Edge Enhancement
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Hwang, Alex D., and Eli Peli. "An augmented-reality edge enhancement application for Google Glass."
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Problem: Eye aberration
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Defocus Correction via OST-HMDs
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Hardware setup
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Conceptual Evaluation
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Open problems

Q@@O User-perspective rendering
/Q @ e Eye aberration estimation

@ e Display resolutions

’@ e Negative color display

/2 '@ e Color replication




Summary

Can ultimate OST-HMDs enhance vision?

e Investigated defocus correction in a
conceptual OST-HMD setup

e Provided open problems toward

a practical vision enhancement with
OST-HMDs
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Vision Enhancement Applications
e Dynamic range

e Focal length

e Field of view

® Spectrum range

® Exposure
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Related Work | AR X-ray vision

Avery, Ben, Christian Sandor, and Bruce H. Thomas. "Improving spatial perception for augmented reality
x-ray vision." Virtual Reality Conference, 2009. VR 2009. IEEE. IEEE, 2009.
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Related Work | Super-resolution
displays

Cascaded LCD Prototype Conventional Display Cascaded Display Factorizations

Lanman, Douglas, et al. "Cascaded displays: spatiotemporal
superresolution using offset pixel layers." ACM SIGGRAPH 2014
Emerging Technologies. ACM, 2014.
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Related Work | HDR microscopy

Bimber, Oliver, et al. "Closed-loop feedback illumination for optical inverse tone-mapping
in light microscopy." Visualization and Computer Graphics, IEEE Transactions on 17.6
(2011): 857-870.
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Related Work | Field of view enhan.
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Related Work | User-perspective
Image rendering

Baricevic, Domagoj, et al. "A hand-held AR magic lens with user-
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IEEE International Symposium on. IEEE, 2012.



Related Work | HDR by projector
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Related Work | temporal super
resolution

Enhanced Resolution

Target High Resolution

Imaging 2™ LCD Scaling Lens Lens Array 1 LCD
Low Resolution Lens (14x10.5) d=25,f=30 d=(7x5.4),f=42 (14x10.5)

Sajadi, Behzad, M. Gopi, and Aditi Majumder. "Edge-guided resolution enhancement in projectors
via optical pixel sharing." ACM Transactions on Graphics (TOG) 31.4 (2012): 79.
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Related Work | de-blurring

(a) Original image (b) Corrected image (c) Corrected image
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Oyamada, Yuji, and Hideo Saito. "Defocus blur correcting projector-
camera system." Advanced Concepts for Intelligent Vision Systems.
Springer Berlin Heidelberg, 2008.
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Related Work | de-blurring displays

Correct visual aberrations
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Huang, Fu-Chung, et al. "Correcting for optical aberrations using Pamplona, Vitor F., et al. "Tailored
multilayer displays." ACM Transactions on Graphics (TOG) 31.6 displays to compensate for visual
(2012): 185. aberrations." ACM Trans. Graph. 31.4

(2012): 81.



A military OST-HMD system
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Zernike Polynomial

Zernike= I8,
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Corrective
glasses




Related Work | Wave-front sensor
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Related Work | Wave-front sensor
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