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@ Hologram ??

Manchester and London Luton airports

CNN's human 'hologram' on election night
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@ Hologram ??

How ‘holograms’ work

While not truly 3-D, stage holograms use a high-tech
spin on a 19th-century trick to make projections of
celebrities look like the real thing.

Image is projected (3

— - o

Screen reflects Image is reflected
image on transparent foil

G-
» Source: dailymadl.co.uk
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Figure appears
to stand on stage

SCOTT WALLACESTAFF
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© Numerical reconstruction
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Oulput Lens

Vertical Diffusion Screen

Beamaplitter
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©1994 MIT MEDIA LAB.




+Circular configuration for holographic stereogram
+\iewing angle of about 22.8 degrees
+12 SLMs
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@ Seoul National Uniyv.

Asymmetric

of SLMs
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Fig. 10. Schematics of the proposed wide viewing angle dynamic holographic stereogram.
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@ QinetiQ

+Replay of a spatial-multiplexed, 3 x 8 billion-pixel, full-parallax, full-color, 3D

1mage.
+These computer-generated holograms was calculated using a 102-node PC
Linux cluster of dual IA-32 Pentium III 1.26-GHz Intel Tualatin-core 512-Kb

cache CPUs.
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© SeeReal

+ 20 inch Holography Technology Prototype




CIX|2 2237 7

© Digital hologram applications

Conventional hologram

L [
- y=
Digital Holographic microscope
processing n
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© Digital hologram applications

Conventional hologram

Not Yet!!




@ Spatial light modulator

+Addressing method
@ Electrically addressed spatial light modulator (EASLM)

Liquid crystal display
Liquid crystal on silicon
Digital micromirror device
Acousto-optical Modulators

@ Optically addressed spatial light modulator (OASLM)
+Type

€ Amplitude-only SLM

@ Phase

€ Amplitude




Micro display panel : 0.6 inch




@ Holographic display

+ Numerical reconstructed image

—center— —right—

+ Optical reconstructed images
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@ ENIAC Computer
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Transistor computer
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@ Holographic head mounted display

2 depth cameras ~ Nose cancelling
microphone

RGB camera

Tightness
adjuster

Projector

Left

Headphone speaker

Projection prism port
Nosepads Switchable glass

Tilt mechanism




@ Holographic head mounted display

Mirros

\ e Micro Displays

* Holographic Optical Elements
Optical Waveguide Substrates

are thicker than this picture
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@ Holographic head mounted display

Half-mirror Prism-based
Half-mirror (Free-form)
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Eye

Waveguide-based Retinal Scanning
Waveguide
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Light is totally internally
reflected inside the thickness
of the glass plate

Glass plate Holegraphic
beam splitters

W
Vlrtual‘image s Y
External light s
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s ; I == Display light

¢ HOE
2 External light reaching eyes
4
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External light lost by HOE
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@ Holographic head mounted display

- A\ DIGIL_ NS

Output Grating

Picture Generation Unit
Generates Image Angular Content

[

Field of View
Maintained through
Waveguide




@ Holographic head mounted display

DigiLens & BMW partner on a Smart Motocycle Helmet

DIGIL_ NS <@
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HOE

Mirror

Microsoft
Siggraph 2017

Mirror

hotographing
Display



@ Holographic head mounted display

FM: Microsoft’s Siggraph 2017 paper
Wide Field of View VR Prototype Multi-focal VR Prototype

Microsoft
Siggraph 2017

.........

Photographing
D .C.r_ﬂ ay

Eyepiece




Microsoft
Siggraph 2017
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@ Hologram in car
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@ Hologram in car

PACKAGE

R
o b L










3D Hologram (Avatar)
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@ Holographic printer : Zebra Imaging

7. ZEBRA
" IMAGING'

Zebra Imaging
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@ Holographic printer : Pioneer
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Holographic
Techniques

Only display ?
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Broadcasti

Security

Medical

Education
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Hoonjong Kang
E—-mail: hoonjongkang@keti.re.kr




