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of Singapore

 |will discuss some made-in-Singapore
Innovations on the handling and processing of
native media

— New things that you can do with texts
— New things that you can do with images
— New things that you can do with audio
— New things that you can do with video
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New things that you can do with texts
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Intelligent information extraction, 'NUS
improve safety |

Singapore

MSDS (in variety of formats)
End-users
Chemical §§ (English-
. = MSDS speakin
suppllers ;%\\\% (verified) P g)
he——
ﬁf%é
i (F‘m\

e Benefits

Fencoding — OHD: Check 100% of
MSDS (currently < 10%)

, with same manpower
— Chemical Suppliers:

« Extract chemical safety Savings in distribution of

Information from Materials MSDS as it is online

Safety Data Sheets (MSDS) — End users of chemicals :
e Check for conformance to Better quality MSDS,

standards improved safety
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How Is It done? ERINUS

BES What S needed to get it done?
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ional University
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New things that you can do with images
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Make computers easier to use NUS

Mational University
of Singapore

 Abstraction of image
content allows

:
q 1T(p’q) interpretation & matching
i in semantic space

rothers 4 foliage
color Sace

T(P,q)
xX

fexture building
» ] >

 Visual query language
Search photos by allows specification of

what and where

visual keywords
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-
How Is it done? N US

What's needed to get it done?

 Trained visual keywords Faces : |
for semantic detection and
summarisation

Crowd : E¥ -

. . . - - E#
Automatic indexing using Buildings : 22
such keywords =
Foliage: Ry

Spatial Aggregration Map

Maj. Sky

Fuzzy Object Map s,

Pb(e.'-Feafth

Maj. Mountain
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Mational University
of Singapore

Let machines perceive as we do

 Perceptual visual quality Higher PSNR!
according to characteristics -
of human vision

Knowledge & Visual Contents Source

Task

high level contents | Low level Contents

U U8
Visual Attention
O
Eye Fixation & Retina &
_ Movement Vision Path New perceptual metric perceives correctly.
V U
g : Compariso_n With MOS (Mean
Perceptual Quality Opinion Score)
Pearson Spearman
. . . . Correlation Correlation
 Adoptionin video coding :
Its | Fici 3 PSNR metric 0.66 0.69
resu_ S _In ericiency New metric 0.83 0.81
guality improvement (other / \

systems make compromise
betw. the two)

Better accuracy Better consistency
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Protect authenticity and integrity | N\ US
of data in a robust way 9%

e Third Party Publication:
Sign Once, Verify Many
Ways

e s oo
- ISDN &%ﬁg
T

=) # "
59 POTS B

&,

High-End Computer

hid-Size Image

+S5ITs
FligelLeel Transcoding Server - Laptop
Small-Size Image
\AQ L —
Tanscode & qunJ
- = -
Sign Generate SITs ppa  Verify
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New things that you can do with audio
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Mational University
of Singapore

ZTINUS
%

et machines listen as we do

AULOMEALICSPEECTINECOUIUION

SUSIAESSHE00IC

IEXI=O=SIIEECH

i Semantic
VolCe— — — > —
outputs
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To build a mobile audio industry
... analogous to the graphics industry

Sound Technologies

=

Mational University

N US
9%

of Singapore

Naturalness | Ease of Memory & | Ease of new Ease of Render
Use Bandwidth | development repurposing | time
flexibility
Recordings | Excellent Excellent Poor Studio recording | Poor Poor
is expensive
Current Very good for | Medium Medium Expensive, Medium Medium
Sound a limited few, laborious human
Models otherwise effort
poor
New Sound | Very goodin | Very good | Excellent Easy with the Excellent Excellent
Models general right tools

 Synthesis-directed analysis of sounds
— how would you model a lion’s roar?
« Algorithms for synthetic sound generation

 Tools for sound model automation and support

o Cross-platform audio synthesis engine with a small

footprint and low compute requirements
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Advanced Audio Zip N US
Scaleable-to-Lossless Audio Codec 95 e

AV AVA
Encoder

32 kbps

750 kbps

State-of-the-Art AAZ

Encode ONE bit-rate, decode ONE bit- | Encode once, decode ANY bit-rate
rate

Dead zones in quality due to unstable | Variable bit-rates, fine-grain bit-

QoS resulting in mismatch bit-rates layering quality on demand. No Dead

Zones.

AAZ has been adopted by ISO as an MPEG4 international standard
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New things that you can do with video

National University
of Singapore
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-
Make home videos more fun: ERNUS
WWW.muvee.com 9 e
o Select video frames

.

e Cutto music

.

e Decide on transitions

I

Turn home video into high
quality MTV automatically
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NUS

Mational University
of Singapore

Prevent drowning, save lives

€ ¢

o

—
Y

« Drowning Early Warning System
» tracks peoplein dynamic aquatic conditions
e intelligently detect water crises situations
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Watch video any where,
any time, on any device!

And Improve
guality at the
same time!
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How is it done? N US
What's needed to get it done? 9 s
o Efficient implementation of < Adaptive rate/error control
MPEG-4 coding algo algorithms
— Fast hexagonal-search — Adaptive to available
motion estimation algo channel bandwidth
— Fast block matching — Adaptive to available
using partial distortion computational resources
comparison — Adaptive to bit error rate
— Fast DCT/Quantization
algo o0 ("

— Adv-detection of zero-
DCT-coefficients
(ADZDC technique)

e From 1 fpsto 20 fps
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More intelligent CCTV, N US
improve homeland security 95 e

/

1
Indoor &
Qutdoor

CCTV

Behavior
Learning

- Cru?vd ]f!-ehaﬂuur Analysis
* Fighting
* Rioting
* Unusual crowding
v
Real-time notification -
Scene/event analysis Prioritised viewing
Bayesian Event © Loitering Event indexing
. * Abandoning
Mapping object
* Potential theft
* People tracking

ICAAS-UIAAS Innovation Symposium, NLB @ Victoria Street, 26 Sept 2006 Copyright 2006 © Limsoon Wong



Improve sophistication of
our medla mdustry

ANUS

Mational University
of Singapore

Existing
pains
— (19 World Cup Fever on Channel 5! : —
] i g Tagged to camera h/w
“Intrusive” ads Tennis TV st
epops out during play! emanual costly

edone once at source

Non-
Intrusive
virtual
contents
' ' F . : Enhanced tennis TV :
Insertion .I\(Ij%?eért\;rrt:ghv_e Ilgsirglomnzm auto-tracking Software detection:
: play segm esuper-resolution *performed any-time

cheap
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Super Resolution: How Is it done? NUS

of Singapore

« Robust Scene Modeling and Camera calibration

— Given a 2D court model of 3D scene that camera is capturing,
identify 3D object positions robustly and accurately

o Super-Resolution Image Reconstruction from Video

— Given a low resolution image sequence of an object far away from
the camera, reconstruct a larger resolution image sequence

— This is essentially an ill-posed problem, but we can apply domain
info such as motion, pose, etc, to seek a good solution

 Robust Object and Landmark Detection

I'I'IPTD\I"E_EQP ISTICartion o
— Real-time our media industry o [
— Geometric invariance 1:::::-;-
 Deployment and Application Constrains =
— Real-time l

Mon-
intrusive
virlual
contents
msertion
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Highlight Detection: How is it done? NUS

of Singapore

e - F

e Audio

— Detect raised pitch in
commentator

e Visual

— Detect goal-mouth
appearances

e mctmescorace | = E" - m-..a B
] EE s

86104
BRA 2 GER 0

 Results
— 5-15% of original video
length
— 100% goal detected

61920-62018-LEFT_GOAL

Application

— Set-top-box / digital video
recorder (client-side)

— News summary o W= !
(broadcast server-side) frnes S e

Test result file Browse... End: 879 563504

Ne Segment
Video fils Browse... Play Seqment |

|E FIFA-2002V0F BRA Vs ENG.mpg

72961-73051-LEFT_GOAL
TI367-7HEGLEFT_GOAL
75121-75192-RIGHT_GOAL
75471-T5486-RIGHT_GOAL
T6439-7E542-LEFT_GOAL

65364-65412-LEFT_GOAL
BB050-68231-RIGHT_GOAL
T1732-71892-RIGHT_GOAL

— 291-115897-RIGHT_GOAL
613 1121161 5RIGHT_GOAL

|C My Documents Wind2hy ansiniEB_new.tat
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Virtual Content Insertion: N US
How is it done? |

of Singapore

Sporting Event Live Broadcast /
porting Events Repeat Telecast

N

Receive /
Decode /
Process

Determine

(1) WHEN is a good time
to insert content

(2) WHERE is a Good
place to insert content

- \ . ___].‘- : :
: Content DB
\b _. Ei (eg, Ads)

------------
"""

HOWABAUT Tli]t‘;?_
 REiE
2 aE
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All the innovations shown in this talk
were made by researchers at

2R

A*STAR
Institute for Infocomm Research

A*STAR
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