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scanning ("its to bits")
(capture via
microphone, camera, tracker, etc.)

apprehension

common logarithmic base: 10
rendering "bits 16 its": materialization
3Drinting, Aapid prototyping,
personal fabrication, stereolithography:

"fabjects" constructio

reification

display

authoring, CAD, computer-aided sculpting

natural logarithmic base: e

non-sequential access:
links &
cross-references
(footnotes, +
bibliographic citations,
marginalia, indices,
hot-spots, etc.)
audio: voice, sound, & music;
graphics: drawings, photos,
pictures & images;
animation: motion, gestures,
video & movies

data (presented
linearly &
textually)

(interactive)
hypermedia

via spatial data organization

{mixed & augmented reality,
multimedia > cyberspace,
virtual reality,
Hypermedia = metaverse}
Hypertext x Multimedia
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focal pivot orbit with phase-locked CCW/CW horizontal
“inspection gesture” ! attitude: “spin-around” [transverse)

©Cartoonbank.com

© The New Yorker Collection
2003 J. B. Handelsman
from cartoonbank.com.

Al rights reserved.
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“We tried six speakers, then twelve, and finally we put in the
Pittsburgh Symphony, yet we still feel something is lacking.”
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Interaural Time Differences (ITDs): ITD
sources off to one side arrive
sooner at the near ear,

especially for low frequencies

D

Interaural Intensity Differences (liDs):
sources off to one side are louder at

the near ear due to head-shadowing,
especially for high frequencies

Signalin, equal energy
atall
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Frequency Frequency

Relative Intensity

Relative Intensity

Source: Elizabeth M. Wenzel
NASA Ames Research Center

Spectral Shaping by the Pinnae (Outer Ear) Structures
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Figure by Julian Villegas. Michael Cohen and Julian Villegas. Applications of audio augmented

reality: Wearware, everyware, anyware, & awareware. InWoodrow Barfield and Thomas Caudell,
editors, Fundamentals of Wearable Computers and Augmented Reality, chapter 13, pages 309-330.

Lawrence Erlbaum Associates, Mahwah, NJ; USA, second edition, In press (2015). ISBN

0-8058-2902-4.
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M. Cohen and L. F. Ludwig, “Multidimensional audio window management,”

Chap. 10 of

Mixer“S & W”

A
ThEBLE
i




Musical joke

+ “How do you mean?”
ZOLVDEERTY N7

“So low we can'’t hear you!”
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Visual Representation of Audio Exclude Functions; =ExcludessE D17 =227
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figurative representation
(reflexive)

others; fib A

(transitive)

Visual Representation of Audio Include Functions; = =Includet&sE DR =X 37
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active(x) = - exclude(x) A
@y (o (y) AlselE(x) ¢ self(y)))
= include(x))

active(sourcex) = — mute(x) A
(By( (v) A (self(x) < self(y))))
= select(x))

active(sinky) = - deafen(x) A
By (v) A {self(x) & self(y))))
= attend(x))

Multiplicity
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Space Transparency




Stereography

Left and right

uiews are displaced
(hy interoccular
distance, 65 mm=2.5")
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Spectral dispersion by prism refraction




DIFFRACTION GRATING

PERCEIVED POSITION
OF BLUE AREA

PERCEIVED POSITION
OF RED AREA

spring constant k = 0.01 Nideg
origin = -766 ©

azimuth = 1230 °

coils width = 17

number of coils = 141

azimuth of sound source = 47 °
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F =k * (azimuth - origin ) = -19.96 N hearing of sound source = 103 °
- ael Cohen. From Killing Tre xecuting Bi rvey of Computer-Enabled Reading Enhancements for Evolving Liter:
PIE]O] e «&) —g——-— roc. Int. Conf. on Virtual Systems and Multimedia, Hong Kong, December 2014. www . vsmm2014 .org, ISBN
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Background
music

From *“3+D Sound for Virtual Reality and Multimedia,”

by Durand R. Begault (Academic Press).
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OUT OF UL,

You WAVE TO

MAKE MORE

OF YOURSELF.

MICHAEL KEATON = ANDIE MACDOWELL mu‘tipl!City.

Better living through cloning.

A

“Sorry I can’t —I have to be everywhere.”
TEIEVVE~ R, BOOSBAHICBEERBSEOAL,

© The New Yorker Collection, 2003 Bruce Eric Kaplan, from cartoonbank.com. Al rights reserved.

Broadcast
[simplex: one-way)

Audience participation:
request lines,

online voting

Networked:

[duplex: two-way)

IM, e-mail, POTS, ..
Groupware: social media,
discussion groups,
auctions, community weh
sites, chatspaces, CVEs,
GSSs— group support

tweets, blogs, ...
Networked reconsidered

MICHAEL KEATON = ANDIE MACDOWELL
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One-many Sarnofi
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executive)
Many-one
[“fan-in")
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l:onversallnns nin-1/2 [quadratic) scientist)

Power set Exponential

[excepting (groupware
singletons scientist)
and ¢, empty

set)

Odlyzko, & Tilly

»e, Superexponential
gniogn=pn or Exponential
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Interface for Mohile Phone:

interoperate with CVE and control other
Blurring of real and virtual:

coupling of image-hased rendering (0
and polygon-hased CG Java3D)

with 1 Internet Chair.& mohile phong;

“Poor person’s
mohile
stereotelephony”

Related Conferences & Journals

* AES: Audio Engineering Society

g International Conference on
*WWW.aes.org Avrtificial Reality and Telexistence

* ICAD: Int. Conf. on Auditory Display

*www.lcad.org

c e e . . JOURNAL OF VIRTUAL REALITY
* JCAT: Int. Conf. on Artificial Reality and Telexistence

*www.lc-at.org AUDIO
¢ IEEE Virtual Reality

eieeevr.org

*www.siggraph.org ®

¢ J. of Virtual Reality and Broadcasting
*www.Jjvrb.org
* Presence: Teleoperators and Virtual Environments (MIT Press)
swww-mitpress.mit.edu/jrnls-catalog/presence.html
* TVRSIJ: Trans. of Virtual Reality Society of Japan

swww-mitpress.mit.edu/jrnls-catalog/presence.html
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Professional Societies

¢ 3D Forum: the Forum for
Advancement of Three Dimensional
Image Technology and Arts

ewww.hi.is.uec.ac.jp/3Dforum
« ACM

*WWW.acm.orqg

* [EEE Computer Society
*www.leee.org
- IEICE

*www.leice.org

* TeX Users Group

*Www.tug.org

* Virtual Reality Society of Japan

*WWW.VIS].0rg
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