Authoring Content:
Graphics/Visualization/Haptics/Audio/Object

e Continuing Tire Track

Motorola AMD Intel eBay Akamai Yahoo 8™ Electronic
Qualcomm HP  Symantec Juniper ook Twitter VMware HP Adobe Au | Nuance
Texas Instruments Mic XBox
nVidia Apple Cisco Amazon Oracle nVidia Pixar iRobot
iPhone Dell Google Pod ntultive Surgic

Broadband Personal Internet Cloud Enterprise Entertainment Robotics & Assistive

L] L]
[ ) P ro b | e m S O O rt l l n I I I e S & Mobile Microprocessors Computing &Web Computing Systems & Design Technologies
» 4 E 3 E K L E K H B » H

N B A
l \ | . ti
. .
- .
. .
s .
.
.
- -
. -
- -
- -
. -
. -
- -
-
-
-
[ . .
. -
° : :
M -
- - -
- - -
- . -
- - .
- . -
- - -
- - .
. - -
. - -
. . -
. - .
. . -
. . -
. -
.
Digital Computer Software Networking Parallel & Databases Computer Graphics Al & Robotics
Communications Architecture Technologles Distributed Systems

Areas of Fundamental Research in IT

w—nlversity w— |ndustry R&D == Products w51 Billion Market N 510 Blllion Market




Lt Selected Focus Attrbutes Heb

anisoiopic1SG  anisotropict

. 3] Focus
anisoliopic: |anksotropect =
~| Common Material Attributes
Transparercy &
Ambrert Color () p——
Incandescence y— 4
Bump Mapping L
Dituse [0.800 el e [
Transhacence 0,000 U e -
cence Depth [0500 (o
+ Focus (0500 —_——— e
~| Specular Shading
Angle [0.000 &
flaoo -
-
-
Fiesnel Index [6.000 — &
specusCoo [ ———— ¢
recced oo [ =
¥ Arisatropic Reflectiviy
~| Special Effects
"~ Hide Source
Glow Intensiy [0000 g
Seket Load Avbutes ] Copy Tab

e w
Pt

Motedsls  Testures | Lights | Utibes | mental 1oy
% With now texture placoment

|20 Textures

|30 Textwes

@ Browenan [ ! Cloud
B W

A Matie £ Roa

| T

ﬁ Wood

5

e

fiso@ing

~|Surtace Materials

° Anssotiopic o Bion

[ _ e . Lanbert

@ LoreedShoder @ Ocean Shader
° Phong 0 Phong €

9 Ramp Shades . Shadeg Mep
. Suface Shader O Use Backgound

~ [Volumetric Materials

B Emre = Fhid Shape

Ut Fog . Partcle Cioud
u Vohane Fog . Volume Shader

| Displacement Materiols

2

Diplacement

PROBLEM

Link fo Object
= | WA Material x[@] F|[ Nodes
[ME:Cube [os BT mat1 o)

Render Pipeline

zmnsp « Zoffs: 0.000-

lﬁlm-'m-

 Traceable  Shadbuf

Material

" Text 7\\1“_”[\'»:34.

Map To

| ray Mirror
| Raymiro.00 | | Depth:z
Fresnel 0.0C! [Fac 125 I
|1 Filto. ooo 3 Ray Transp
OR 1.00 | Depthe2
I §°' R 1:000 I'umno.oo ] [ Falloff 1.0
lﬁ ';;‘3‘;? Fresnel 0.0C! [Fac 125
[ Hsv] ove (A 1.000 [ [seecmat i

pert users

8] Mor | Csp

U] Ref | Spec | Amb

Col 1.000 s |
R1.000 W) | Nor0.50 |
G0.000 | Var 1.000 |
£1.000 wsssss) | |Disp 0.200 W/
|DVar 1.00 1| [Wearp [fac 0.00 ¢ |

May require lots and lots of users



OPPORTUNITIES

Everyone has access to data, compute power
and a variety of displays

Everyone has problems that could be
attacked in part by authoring content

Media:

Interactive advanced displays (AR/VR)
Linear (animation/video)
Data/Information interactive

3D Fabrication

Haptic/Audio generation




Applications — Why do more people need to
be able to create content?

* Education — development of easily shared resources (animations, VR/AR
etc) incorporating growing image/video/model libraries, e.g. at LOC

* Training and workforce development (lifelong learning/skills improvement)
— rapid creation of materials to support newly created jobs

* Public engagement in government (accessing, sharing information,
decision making) at all levels

* Small scale design/production for wider range of industries
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Technical research Issues

Human-Computer interfaces
-- But can’t just but new wrappings on existing structures/algorithms

Methods for discovery
-- Interpretable machine learning (input and output)
-- Designing systems instrumented to acquire data
(e.g. generalized computational photography)

Real time generalized processing/rendering
-- haptics/sound/fabrication in addition to visual
-- requires new representations, new algorithms
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Proposal

* Graphics/Visualization/Haptics/Audio/Object as “first class” task force
issue

e Task force could be application oriented (education, training,
government decision making ...)

* Meetings to define technical goals organized by application or media



