Digital Holography

Creation and applications

augmented
[Mmm%lv

Jun. Prof. Dr. Ing. Oliver Bimber

R VOV - v
Digitale Holographie

Benjamin Schmidt
Uwe Hahne

Uwe Hahne

©

&

uwe. hahne@medien.uni-weimar.de | Benjamin Schmidt benjamin.schmidt@medien. uni-weimar. de




augmented

D1 gl tal Hulﬂgraphy - Leallty
Creation and Applications Jun. Prof. Dr. Ing. Oliver Bimber

Overview

* Introduction

* Holographic printing

* Two-Step-Method

* One-Step-Method

* Rendering

* Amount of data

* Producing our hologram
* Applications
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Introduction

* Traditional holograms

* Electro-holography vs digital
holography
— Fringe computation vs
rendering

— Realtime vs realism
— Flexibility vs accuracy
* HPO or full parallax
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Holographic Printing

* How do we print a hologram?

* Contentis shownonalLCD/SLM

* Content is exposed on certain point on filmplate using slits

Laser heam

Imapges sequentially
 projecied on screen
Slit mask
maves to creale
sequantial
Camera BNpOSUTE
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images
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refarance beam
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Holographic Printing

* Film plate moves

* Slit width ~ 1-5 mm adjustable

* Slits constructed to cast no shadows

Micrometre
SCOEW

Filmplate

Light E> =
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Two-step-Method

* Create a master using computer-generated or photographed content
* The real image of the master is pseudoscopic

* Master hologram is created by holographic printer.

* Reprint transfer holograms to obtain holograms visible with white light
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White Light Yiewing of Full-Color Reflection Transfer

white light source @
* Master and transfer hologram
ilurminakion is

*  White-light hologram phase-conjugate

of transfer refere nos
* Full color hologram using 3 “ransfer” S
masters

sUperimposed real images of red, green,
and blug separation “masters”
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One step Method
* Tries to avoid creating a master .
computer graphie
holgram et

hologram
plane

* Image has to consist out of
pseudoscopic (behind) and
orthoscopic (in front) parts

* With a normal camera we could
achieve this effect by using a large

spherical lens or two double crossed o
cylindrical lenses
* Rendering rebuilds the camera set-
up
pinhole aperture
image plane
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Rendering

* Double-frustum approach

— Positioned on the
holographic plane

— Pseudoscopic
and orthoscopic

VIEWw Zone

— Clipping problem with
camera model

7]
i AN S
\ W

S

hologram plane
{discrete grid of
camera locations)

computer
graphic object
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Rend e ri ng .'.. fixed-position projechion screen ‘,."'I.-
— We have to set up two frustums

— One facing from the hologram plane to
the viewer

— The other facing away from the object.

— Combine the images using the depth-
buffer. hologram plane

— Build a image sequence by rendering
every view from each point on the ccn;qgrlmlln-
holographic plane S

— Viewing direction can be orthogonal or
off-axis (sheared) - depends on the ] _
producing method !
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Rendering Pseudoscopic
— How can we render pseudoscopic

— Make the Depth-Buffer to prefer images far away and
occlude close ones.

— Build up a new lighting system with N=N*, L=L"*
— In a normal system the eye-vector E points from the
surface to the camera position

—> In a pseudoscopic image it is opposite.
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Digital content Real content
One- Render with double-frus"cﬁg‘gﬁ[n Using special lenses
step A
Two- Photograph each perspective
step -
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Amount of Data

* Computer graphics:
— Megabyte
* Analog holography:
— Terabyte
* Digital holography (HPO):
— 1024 x 768 x 24 Bit x 110 degrees at a half degree
resolution = 500 Mbyte (our case)
— Gigabyte
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Producing Video

Problematic
{ shadows

Camera

Problematic
Edge
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Applications

* Holograms can be used in designing processes, advertising...,
* Full Parallax-holograms provide additional possibilities

* Large and scalable holograms

* In combination with computer graphics
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