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First Digital Camera in 1975

- film-less photography

by Steve Sassan of Kodak

e CCD array, A/D converter, 16 batteries
e 23 seconds to record a photo to cassette
e customized reader on a B/W TV for viewing

Q: quality, size, cost, store, share?




1 billion camera
=1 phones sold in
2002, 1% camera  fa = 2011
phone, 0.3Mp

2007, Apple iPhone
I0S

2011, Galaxy S Il, 8Mp
Android, GPS

2012, Lumia 800
Windows 7 Mobile

hongkiat.com/blog/evolution-of-mobile-phones/




From Photo Shoebox to Social Multimedia

300 million photos uploaded to Facebook every day.
Videos

4 billion videos watched per month on YouTube.

Social media

30 billion content shared on Facebook per month.




Explosion of Mobile Apps

July 2008 — 10 million apps downloaded in the first weekend
May 2013 — 50 billion apps downloaded
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Wonders of New Mobile Multimedia

Recognize music you hear

Find objects you see

LeafSnap
Prof. Belhumeur

Watch diet for you




How Does Automatic Recognition Work?
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* Find “Important” Feature Points in Pictures, Compute
Similarity, and Match Layout

7
Figure: David Lowe




Deploy this over Mobile Networks

4. Visual
matching
with
database
Images

2. Send 3. Send via

image mobile networks
features 5. Send results back

. Take a picture




Technical Challenges

Gigantic
Database
(Billions)

Fast response
(< 1-2 seconds)

Limited
bandwidth

Limited
power/memory/
speed




Columbia Mobile Product Search System:
using Advanced Hash Coding

Columbia DVMM Lab, 2011
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Performance:
Feature extraction: ~1s
Compact code: 1K bytes/image
Large database search: ~0.4s




Augmenting Physical Senses

® MIT S|X Sense PrOJeCt (Pranav Mistry and Pattie Maes)

— Camera and display

— Visual recognition © &, A)

— Gesture interaction ' 6\
&

— Mobile wearable computer
— Pre-cursor Concept of Google Glass




Mobile Augmented Reality

e Create virtual worlds at finger tip and interact

— Examples: Smart AR from Qualcomm and SONY
— Easy creation of 3D virtual space
— Real-time interaction between characters in physical & virtual worlds

tech.philbuzz.com, bookmarkblogs.com,




Multi-Player Augmented Reality

Several students go to a coffee  What would be possible if the
shop. They use their system could automatically
smartphones to turn their perform 3D scene modeling
table into an Augmented and semantic labeling?
Reality (AR) sandbox!

Semantic
Labels

Joint work with Prof. Steve Feiner, CS, Columbia U.







Social Behavior

Crandall et al, 2009, studied 35 million Flickr photos,
300,000 users, photographer movement paths

New York | Lens free camera
‘r i

i v

Blinks&Buttons

Load others’ pictures
@ same location/time




Social Sharing -> Opinion Expression




Tracking the Sentiment on Social Media

Heat Maps of Sentiment on Twitter

SGI/Uni. lllinois
Global Twitter Heartbeat

Hurricane Sandy US Presidential Election 2012

e larger

www.sgi.com/go/twitter/




ARTPOP Makes Me Glow

SO C i a | M e d ia “ Without this woman | would not find happiness. | would not have this
*&) wonderful family. #GagaYouAreOurHappiness
pic_twitter com/zphA4eOUS

Revea I IVI a ny = View photo 4 Reply t3 Retweet M Favorite *** More
Mikey™

E m Ot i O n S 7 You're my baby, my headache, my love, my smile, my frown, my wrong,

my right, my pain, my happiness, my everything. You're MINE

Brain Pickings
For Mental Health Week, the science of how our mind-wandering is

e TaTars

robbing us of happiness | mp/13QCHcz

Search for “Happiness”

Damn Its TRUE!
When you really care about someone, their happiness matters more than
Yours.

Facts About Girls!
! Your happiness depends on you, & only you.

Mikki Woods
d The only keeper of your happiness is YOU. Stop giving ppl power to
control your smile, your worth, your attitude.

Sol
There is no iPhone app for happiness... Disconnect and reunite with the
real world. £Zilla

Because We're Rich
Whoever said you can't buy happiness_ \Was shopping at the wrong
store.




Emotions
across
Cultures

O Firid

Search for “zZ%g”

Much more
visual on the
Chinese site
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The Power of Social Multimedia
- A picture is worth one thousand words

Example Tweets

@BarackObama: Four more years. @BrynnaNY: Rollercoaster at sea.




Research: Which 1000 sentimental concepts?

-- data mining to discover visual sentiments in social media

Build
Sentiment @
Ontology

Select

Psychology emotion Adj-Noun Pairs

wheel (24 emotions)







Research:

Teach Machine to Recognize Visual Sentiments

Psychology emotion
wheel (24 emotions)

Build
Sentiment
Ontology

I Train Classifiers

Select l

Adj-Noun Pairs Performance
SAD EYES - Filtering

& SentiBank
(1200

" Sentiment Detectors)

Prediction

S.F. Chang







Visual

Visual Sentiment
Ontology (144 THl

1200
Classifiers Predict Sentiment

Sentiment Prediction
Accuracy

Text 0.61
Visual 0.65

Text-Visual 0.74
(Joint)

True stuff. | have ma
ladies that DO NOT &

#groundzero #hurrlc"‘ g
#newjersey
@charleslawrence Ouch mr pOlice MaNn  @radiodario

@nickespo89




Other Impacts of Social-Mobile Media

Where did you get your news yesterday?

newspaper
47—— ................. -

Listened to
radio news

Got online/
mobile news

91 96 98 00 02 04 06 08 10 12

Source: PEW RESEARCH CENTER 2012 News Consumption Survey

News consumption is
moving mobile and social

Access on any device,
time, place

Social sharing




How will we watch news in the future?
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Uses viewing history and — Videos analyzed and
personal data from social processed in the cloud,

\media posts / then consumed anywhere




NEWS ROVER

New frontier of multi-source, multi-modal,
news exploration

Supported in part by Brown Institute for Media Innovations, in collaboration with Stanford University




Research: Linked Personalized News

Social Media TV Viewing History  Social Media Network

facebook Home Profile Friends Inbox

| Personalized
News TOpiCS 1 Stream




Research on Deep Information Extraction
e.g., Detect Who & What in News Video

Speech Segmentation Speaker Diarization Speaker Gender
e ceomenea Classification
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Name Extraction from Aligned CC- Name Extraction Name Gender
ASR from OCR Classification

Edit Distance
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Active Social Exploration

North Korea j Internal Revenue Service
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Lean Backward User: Show What’s New Today

« & ptvn.demo.dvmm.arg

MEWS ROVER  Timeline Demo  Topic Cluster Demo  Topic Demo  Serendipity Demo  About Us

oy NUCLEAR TEST

)

f

) CHINA RESPONSE ‘--@ﬁ. )

o .ﬂl]TH,I{fw
' % H\ﬂm 1 @J  ROCKET

O SECURITY COUNCIL : \

) KOREA BOF[DER-" "-}
/o UM SANCTIONS

é’ﬂ@& "'ﬂ‘b ) NORTH KOREA
(<E /’ %CE&T THREAT

1 ‘\

Q y
. 0 U5 POLICY




Wonders of Social Mobile Media

Data Science

Mobil Social Multimedia Engineering

Smart Living,
Entertainment, News,
Health, Education

NEWS ROVER

New frontier of multi-source, multi-modal,
news exploration




