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FX Palo Alto Laboratory, Inc. FX@AL

» Research lab for Fuji Xerox
— ~ 25 researchers

— Research in multimedia, teleconferencing,
HCI, and information management
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* Vannevar Bush,
“As We May Think”,
The Atlantic Monthly, 1945

+ Anticipated or inspired

— Hypertext, Internet,
World Wide Web,
Wikipedia

— MSR’s MyLifeBits

*  What about a corporate
“Memex’?
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Corporate Memory Ex{PAL

* What is it?
— “... it allows a company

to know what it knows”
George Shultz, July 2004

» Without it, companies are not
as efficient as they could be
— Reuse instead of reinvention
— Coordination instead of replication

» An important but very difficult problem
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ChallengeS F PAL

* Information Capture

— People won’t add information
if there is no immediate benefit

 Information Discovery

— People don’t search for things
they don’t know about

— People can’t spend all their time
searching and filtering

* Multimedia Content
— Documents alone are not enough
— People, meetings, presentations
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Vision F PVAL

* Move beyond existing intranets

» Help organizations take better advantage of
their intellectual capital

» Knowledge management without extra effort

+ Weave capture and discovery —

into existing work practices T —0___ _[m"‘
| EE

FX(Pm Eﬂ

@

FXPAL Corporate Memory
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PALWeb: Reports, Video Guestbook: PlasmaPoster:
Publications, Inventions Visitor Information Web Pages

FXpPar
Ubisight: mBase:
Meeting Capture Video Database
FX Palo Alto Lal)()l;\tmy — March 2006
Problems Ex(PAL

+ Useful content, but not usable as corporate memory
— No content-based meeting retrieval
— Users needed to manually locate relevant information

Result: Past information often ignored

« Two new prototypes
— ProjectorBox: autonomous presentation capture and indexing
— PAL Bar: proactive contextual retrieval

Result: A unified multimedia corporate memory
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FXPAL Corporate Memory

FX@AL

* Introduction
— Corporate Memory

» Seamless Information Capture
— ProjectorBox

« Seamless Information Discovery
— PAL Bar

+ System Integration
— Multimedia Corporate Memory
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FXPAL Corporate Memory

* Introduction
— Corporate Memory

F>(€AL

» Seamless Information Capture
— ProjectorBox

« Seamless Information Discovery
— PAL Bar

« System Integration
— Multimedia Corporate Memory
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Ex(PAL

ProjectorBox

Laurent Denoue Daid Hilbert John Adcock

FX Palo Alto Laboratory
March 2006

Presentations Ex{PAL

+ They'’re everywhere

— Business, education,
government

» They’re informative

— An |r_nportant communication - | -
medium

* They’re nowhere

— Pass through projectors
everyday and are lost
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Our Research Ex(PAL

* Question
— Why so few archives?

AutoAuditorium’

» Hypothesis

— Cost, complexity, somebody
always has to do something

e Our Research

— What if we could create useful
archives without any added
burden on anyone?

mediasite )

QApreso
ProjectorBox Ex(PAL

A smart appliance for capturing, indexing, and managing presentation media

Search,
Replay,
Export

Additional
Services

Intercepts video between PCs and projectors
Extracts text (OCR) and records audio (microphone)
Automatically archives slides, text, and audio

» Simple Uls and APIs for accessing media
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ProjectorBox Ex(PAL

« Small PC-based appliance
— Video capture card + splitter
— Microphone
— Web server

— Starts / stops recordings automatically

— Easy search, skim, and export

— No change to presentation practice 25¢
— Works with any projector, PC, software

+ Key features T
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Demo Fx(PAL

FX Palo Alto Laboratory — March 2006




Search and Browse Ex{PAL

® Projector Baox - Mozilla Firefex
Be Dbt Yew G Mocknarks Took e

G - o - D D | neciroectorsaxindex. o w m

Help | Mute audia ] Sign in

pbox

©2004 FXPAL - Searching 164,859 images
Keyword Only stides &l msqes
search

Seach

Browse
by date
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Search Results Ex(PAL

@0 L ualbrpamrame =kuna. o w
Halp| Mute audia| Sign in
Only Slides 20 inages
P bO v parsagae umo ¥
Fasult page
Thu, March 17th, 2008 Mouse_over to

zoom

Matched terms
highlighted
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Skimming

PBax - Mogilla Firefox

PAL
pbox

Only slides All images

Help|Mute audio]Sign

=5
ﬁ I. ®

Mouse-over to

Audio playback
control

zoom
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Playback

hitp://projectorbox - PBox - Mozilla Firefo:

Thu, 17 2005

Help |Mute audio|Sign in

Help|Mute audio] Sign

Double-click to

playback and
= advance
through slides
T =
= am B =
| " =B
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FX\PAL
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Flash with audio

== Label as non-slide (Curi-N)

PowerPoint, or @i e A

= &x ] mnT — :
- as ' @
s s e
. T nE = =
= % =B

Ly

Group @ prassntabion (Ct-G)

FX Palo Alto Laboratory — March 2006

Real-time Slide Enhancement gy{pa|

Enriching presentations by overlaying additional informatio

s - L]
SlideWise
i The Challenge
&
ey

Where is ePaper absolutely necessary?

Users can mouse-over text for
more information
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Or overlays can be shown on
multiple screens
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Real-time Slide Enhancement gy{pa|

Enrlchlng presentations by Imkmg to additional information

Users can drag mouse over image to select
slide text and submit it to services (e.g.,
web search, definitions, translations)

Supporng nad meetngs
ckomng Pete

Cobabormon win Stesicase

e [

Related links may also be proactively recommended
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CoORTT T LT

Real-time Slide Enhancement gy{pa|

Enrlchmg presentations by I|nk|ng to additional information

pbox

e

| ubicomp'Os

‘Workshop: /
:Ubiquitous computing
“"GEHSIAYA CAMETEER rooms

inferweaving rich media, mobile devices.
and smart snvironments

v Lol eyl e
frocpopnntaaly var gy vl

[

Related links may also be proactively recommended
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Users can drag mouse over image to select
slide text and submit it to services (e.g.,
web search, definitions, translations)

e e S P PR e L g PR A————

Answers.com” | i Qe

ublguitous computing

Tachralogy [ S ——

pervaive computing

wekiprdia D
ubiquitous computing
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Media Analysis Overview F

* Image change detection

Slide classification
— Average font height from OCR

Presentation segmentation
— Time-based

Storage cost
— ~30 MB/hour (300 KB/slide, 350 KB/minute MP3 audio)
— ~20 GB for all presentations at FXPAL in 2005

— 10+ times lower than current MPEG4 video encoding at 1024x768

FX Palo Alto Laboratory — March 2006

Deployments F

» Corporate settings
— FX Palo Alto Laboratory
» Main conference room
» Fixed room appliance
— (Also @ Fuji Xerox)

* Educational settings
— Naval Postgraduate School (NPS)
* Multiple classrooms

+ Portable appliance,
laptop capture client

— (Also @ SFSU)

FX Palo Alto Laboratory — March 2006
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Study Summary

*  Worked well across diverse settings
— Primarily for viewing missed presentations
— More attention, less notes

» Usage differences
— Education: “Study aid”
— Corporate: “What's going on?”

*  What's missing?
— Dynamic content (e.g., videos clips and demos)
— Students missed whiteboard, not video
— Search on audio

» Validated design
— Searching important (in corporate setting)
— Skimming important (both settings)

* New directions for corporate use
— New content access interfaces
— Privacy and security

FX Palo Alto Laboratory — March 2006

New Directions

 New content access interfaces

* Privacy and security

FX Palo Alto Laboratory — March 2006
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Awareness and Discovery

* Users can easily search,
browse, and skim to find
what they are looking for

* But how can they stay aware
of what’s new and discover

what’s “interesting”?

- E.g., recent talks by
external visitors

— E.g., "hot topics” that
have increased in
popularity recently

FX Palo Alto Laboratory — March 2006
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Privacy and Security Fx{PAL

* Recording awareness and control
— Interactive projection overlay
— RGB cable interface

e Usable access control
— Smart cards, biometrics?

» Alternative form factors
— Next generation IC recorder?

FX Palo Alto Laboratory — March 2006

Summary Ex{PAL

Automatic archives
Completely unattended recording,
indexing, and organization

Slides,
Audio,
Text

Easy retrieval and reuse Services
Convenient search, skim, Corporate memory,
and export features real-time slide enhancement

FX Palo Alto Laboratory — March 2006
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ProjectorBox team

FX@AL

Laurent Denoue David Hilbert John Adcock
Contributors
E= W
B :?.-“:;
AN |
Daniel Billsus Matt Cooper Hanning Zhou Jim Vaughan
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FXPAL Corporate Memory

* Introduction
— Corporate Memory

F>(€AL

» Seamless Information Capture
— ProjectorBox

« Seamless Information Discovery
— PAL Bar

« System Integration
— Multimedia Corporate Memory

FX Palo Alto Laboratory — March 2006
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FXPAL Corporate Memory FX@AL

* Introduction
— Corporate Memory

» Seamless Information Capture
— ProjectorBox

+ Seamless Information Discovery
— PAL Bar

+ System Integration
— Multimedia Corporate Memory
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Corporate Memory Content @ FXPAL FX@AL

FX{PP\L
Documents, ProjectorBox: _UbiSight:
web pages, Slide Capture Video Capture
bookmarks
FXai
mBase: Guestbook: PlasmaPoster:
Video Database Visitor Information Web Pages

FX Palo Alto Laboratory — March 2006
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PAL Bar: Seamless Information Discovery

+ Seamless Information Discovery

— PAL Bar automatically finds corporate resources
based on currently displayed web page or email

— Proactive recommendations
— No added effort

| Explicit Search vs. Proactive Recommendations

Explicit Search
Manually Entered Query

Search Results

FX Palo Alto Laboratory — March 2006

F

PAL

PAL Bar: Seamless Information Discovery

+ Seamless Information Discovery

— PAL Bar automatically finds corporate resources
based on currently displayed web page or email

— Proactive recommendations
— No added effort

| Explicit Search vs. Proactive Recommendations

v .
\ / Proactive Recommendation ,
\ ( PAL Bar -
T
T
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F

PAL
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PAL Bar Architecture

FXPAL ~ [Z) Content (2] Digest visitors~ Internalr Personal~

» Database: Users, Content

 Server converts text to query
 Full-text search

_(;‘) }
-~ FX\PAL

Documents
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Videos

; e N
: mBase -
Slides / Meetings

FXpar

Visitors

PAL Bar Architecture

FXPAL + [2] Contentr ] Digest~ Viskors™ Intemalw Personal~

Text

« Database: Users, Content

« Server converts text to query
 Full-text search

_(;‘) i}
-~ FX\PAL

| S
, .[ mBase| = QT

Documents Slides Videos / Meetings Visitors
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PAL Bar Architecture EX(PAL

FXPAL ~ [Z) Content (2] Digest visitors~ Internalr Personal~ |

Text

« Database: Users, Content
= Server converts text to query

* Full-text search

Ly

FXar bl
Jiee,

Documents Slides Videos / Meetings Visitors
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PAL Bar Architecture Ex{PAL

FXPAL + [2] Content~ [) Digest= Vistors+ Internal™ Personal~ | |

Recommendations

Text
« Database: Users, Content

« Server converts text to query

 Full-text search

Ly

e
| NS

Documents Slides Videos / Meetings Visitors

53
g
¥
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PAL Bar Recommendations F

) Web Services - Mozilla Firefox

File Edit Yew Go Bookmarks Tools Help
<E| - LL;’ i I%I |:| @ |u hittp: fam 3,00 gf2002 fws) Vl @ co “Q,,web services ‘
FXPAL  [Z) Contert [Z) Digest vVistorsw Intermalr Personalr | |
-~
W5C® Architecture Web Services E
| __________domain| '
Web Services Activity
Groups - News - Documents - Technical discussion - Events
The World Wide WWeh is more and more used for application to application
communication. The programmatic interfaces made available are referred to as Web
services
The goal of the WWeb Services Activity is to develop a set of technologies in order to
lead Web services to their full potential. The Web Services Activity Staterment explains
the W3C's wiork on this topic in more detail
Mote: The XML Protocol Activity was incorporated in the Web Services Activity in
January 2002 ~
Done &
FX Palo Alto Laboratory — March 2006

PAL Bar Recommendations F

©) Web Services - Mozilla Firefox

b EE U @ Emomis gob iy Recommendation Buttons

Ca - - &) O [t pnoraienpies X v| © o [[ClLoebservices |
FXPAL

- [] Content~ [Z] Digest~ | vist Internal~  Personal~ |

®

Architecture| Web Services E

wiC

Web Services Activity

Groups - MNews - Documents - Technical discussion - Events

The ¥World Wide Web is more and mare used for application to application
communication. The programmatic interfaces made available are referred to as Web
services.

The goal of the Web Services Activity 5 to develop a set of technologies in order to
lead Weh services to their full potential. The Web Services Activity Statermnent explains
the W3C's work on this topic in mare detail.

Mote: The XML Protocol Activity was incorporated in the Web Services Activity in
January 2002 v

Dane

]
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) Web Services - Mozilla Firefox

Fle Edt Wew Go Boockmarks Todls  Help

<Z| 4 LL;‘ - I%I %3 @ |u hiktp: f fuan, w3, 0rgf 2002 ws) Vl @ Go “Q,,web SErVices ‘

FXPAL v [Z) Contert [Z) Digest Vistors™  Internal Personalr | |

Browse Al... s
Show Search Results. . =

Matching Documents Research in Support of the F2 weh Service Business Strategy (Mema)

Makching People 4 Adding a Progress Bar ko Your Web Service Client Application (Bookmark)
Weh Services Trends (Bookmark)

We b S erv | ces Al Review of paper on Service Grids and further thoughts (Memo)
High-level Architecture Review of FXPAL's Service Nebwork Printing Testbed (Rep...
E2E Integration Optians (Report)
Groups - News - Documents - Technic:  Confronting the Reality of Web Sarvices (Poster)

The Practice of Cammunicating abaut Wark Practices {Report)

The World Wide Weh is more and more used for ap  AnySpot and Micrasoft .NET (Report)

communication The programmatic interfaces made  FUiting Relationships Back inta Customer Relationship Managsment: Commuricst...

services 1 ProjectorBox web Service APT (Mema)

The goal of the WWeb Services Activity is to develop a set of technologies in order to
lead Web services to their full potential. The Web Services Activity Staterment explains
the W3C's wiork on this topic in more detail

Mote: The XML Protocol Activity was incorporated in the Web Services Activity in
January 2002 ~

Dane

]
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Initial User Study FX(PAL
P

Strongly N,

Agree / TN\

Agree \

L T
Neutral H l =
Disagree Z
.

Strongly /
Disagree

=

B pPA| Bar distracts me from what | am doing.

1 often forget that PAL Bar is there.

O 1 would use PAL Bar more often if | could easily see why it had
recommended certain things to me.

M | would use PAL Bar more often if it showed me a preview of
recommended documents before | clicked on them.

B | would use PAL Bar more often if the recommendations were
sorted into topic categories.

= | would provide feedback on the quality of my recommendations if it
helped improve future recommendations.

FX Palo Alto Laboratory — March 2006
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Recommendation Windows  Fx{pPalL
[[=1E3]

3 Web Services - Mozilla Firefox

Eile Edit Wiew Go Bookmarks Tools  Help

<Z| = LL: = @ 8} ‘u hitkp v 3,0r /2002 frs) Vl @ Go “C‘,web services |

FXPAL ~ [Z Content~ [] Digest~ wisitors~ Internal~ Personal~ \ |

®

Wi

Architecture Web Services

Web Services Activity

Groups - News - Documents - Technical discussion - Events

The World Wide Web is more and more used for application to application
communication. The programmatic interfaces made available are referred to as Web
services.

The goal of the Web Services Activity is to develop a set of technologies in order ta
lead Web services to their full potential. The Web Services Activity Staterment explains
the W3C's work on this topic in more detail.

Mote: The XML Protocol Activity was incorporated in the Web Services Activity in
January 2002 v

Done &)
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Recommendation Windows FX{PAL

©) Web Services - Mozilla Firefox

Fle Edt Yew Go Bookmarks Tools Help

<:ZI - L; - @ @ | http: f o w3.0rgi2002jws] V| @ co HQ,weh services ‘

EXPAL - [2) Contert~ [Z) Digest vistors Internsl- Personalr | ]

-
8 -
W5C Architecture
il .
. Ml PAL Bar Recommendation
Web Services Acti Waltgang Polak Ry — e
e Research in Support of the T
17| FX Web Service Business Query: ‘soap * web
Groups - Mews - Documents - Technical disc @ | />=| Strategy (Memo web services
Kbl 17/29/2004) ‘working group * “zml *
The World Wide Web is more and mare used for applica

communication. The programmatic interfaces made avail [...]1 XML Key Management Specification XML Digital Signatures
services XML Applications relevant to Web Services SOAP [...] Research
in Support of the FX Web Service Business Strategy Wolfgang
. Polak November 29, 2004 The current FX IT business strategy is
The goal of the Web Senvices Activity is to devslop a set  centered around Web Services. [...] ¥eb Services, currently
lead Web senvices to their full potential. The Web Senvice m;!h*d as th'f*;ﬂ'“tli“" to :ﬂfﬁm?m F‘;mFi:“-*iltl\"IlT- OO e
i active area of development within virtually all IT companies. [...
the W3C's work on this topic in mare detail (Past working group) how to include encrypted data in XML
XKMS [...] In the article "XM1 : Extremely critical or exhaustingly
Note: The XML Protocol Activity was incorporated in the | complex?*2 Andrew Donoghue elaborates, citing a Gartner
January 2002 report, writes: "At the very least, the proliferation of standards
could result in millions of dollars in lost ef- fort for organizations
u ing the meta-language; at worst it will corrupt data and
compromise business-critical transactions and operations A

Done
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Effects of Ul Changes

Effects of Changes to
FXPAL Bar User Interface

O Original User Interface
B New User Interface

i ( )
\(

FXPAL Bar distracts
me from what | am
doing.

| often forget that
FXPAL Bar is there.

Relevance of
Recommendations

FX Palo Alto Laboratory — March 2006

Recommendation Digests

A FXPAL Bar Recommendation Digest - Microsoft Internet Explorer

© Ble Edt

| Qback -

View Favorites Tools

EREIRA

Help Address | @] http:{/billtop/PeopleServices RecommendationDigest. aspx?uHae v

ExPaL | [Z) Digest  #§ Visitors | %8 Internal

g} Personal

FXPAL Bar Recommendation Digest (1/10/2005 - 1/10/2005 )
Hello Daniel,

Here's your personal recommendation digest. Based on web sites or email messages you've
accessed between Monday, January 10, 2005 12:00 AM and Monday, January 10, 2005 3:33
PM , the FXPAL Bar server has selected several resources that were recommended to you
repeatedly. Here are the top 10 recommendations.

Related
Title Type g‘:::;’r’:' g::fed URLs |Total Sessions
visited
Panel: New Directions in Music
Information Retrieval Repoll FEsE (72000 S F f
SIGIR Forum - Challenges in IR and
IEalacoMoaein Bookmark (Billsus 11/7/2003 |5 7 1
Natural Language Processing and
FormalionRchieval Report Billsus 1/22/2003 4 6 1
Commercializing FXPAL Audio Cooper
Technology: Market Analysis and  |Report Emﬁ. T [1111/2002 4 6 1

|

£

&l

‘-j Local intranet

FX Palo Alto Laboratory — March 2006
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Demo

. . PAL Bar Recommendation
Multimedia Content IR
. Seminars and Talks 2004 Qh—h
i i - uery: husiness * ‘husiness
- PAL Bar can | I;:g:t:l;: é?;sggtgtt:g:,egv !-nnd:I * ‘model * “service * 1
recommend = 10/11/2004) 'model service
presentations

and show slides

"FX Business Innovation’s
Service Business Strategy
- FXPAL-FXBI Workshop -

— Users can access
corresponding

-. Business Innovation

It
I

| < EPerd > |

Play video from current
slide

UbiSight videos October 11, 2004
Hidetaka Tak Kai
Business Innovation
Fuji Xerox Co., Ltd.
M
FX Palo Alto Laboratory — March 2006

Algorithm Overview

+ Contact Information Matching
— Heuristic name, address and email matching

* Document and Context Representation

— tf-idf (term frequency — inverse document frequency)

— Vector-Space representation

* Query Generation

— Sorting terms by term weights to find weighted query terms

e Full-Text Search

— Relational database with integrated full-text indexing

(e.g. MS SQL Server or MySQL).

» Similarity Threshold
— Retrieve candidate documents

— Recommend to user if cosine similarity exceeds threshold

FX Palo Alto Laboratory — March 2006
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Query Generation Ex(PAL

+ Goal
— Convert current document to query that retrieves relevant documents

» Corporate Memory Bias
— Query should reflect current context and document collection

+ Algorithm
— Find set of words and word pairs that are frequently
informative in document collection: corporate topics

— Convert context to two term vectors:
unigram and bigram term weights

— Use term vectors and set of frequently informative
words to construct weighted query

FX Palo Alto Laboratory — March 2006

Query Generation

3 GetNetWise | Junk Mail Filters - Microsoft Internet Explorer

Fie Edt View Favortes Toos Help address ] http:fispam gstnetwise.rgftools fiter - Go i
Qeack - O [ [ b Osach SoFaotes T Unks T | exPaL | (8 vistos |89 Intemal | |85 Personal
-~
0 o - o =Y -
GetNeiWise)| [About’Spam oo s e
Pt )
Home f Spam f Tools £ Junk Mail Filkers
You're One Click Away... % Junk Mail Filters
What Tools Can Help Many e-mail applications and Web-hased e-mail services provide filters o limit
. 2 the amount of unwanted e-mail that flows into your inhox. The junk mail filters
Protect my Mailbox? use known criteria such as phrasing, font style (ex: all caps), and symbols (ex
dollar signs, exclamation points) to classify messages as junk.
o Huiltinfitters
# Third party fnols Mozt junk mail filters have several options for displaying or deleting the
umanted e-rmail. Since junk mail filters are not completely accurate, you may
weant to send the filtered e-mail o one specific folder (not directly to the trash) so
wou can check and make sure non-junk messages do not get deleted. Once your il
&] Dore S Local inkranet

*  Example

— ISABOUT (“junk mail” weight (0.512), “mail filters” weight (0.439),
“junk” weight (0.753), “filters” weight (0.424), “mail” weight (0.396))

FX Palo Alto Laboratory — March 2006
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Future Work

FX Palo Alto Laboratory — March 2006

FX@AL

Email integration

Usable access control

Mobile device capture and access
Enterprise knowledge portal

Text mining, e.g. trend discovery

Visualizing corporate memory (topic clouds, etc)

Corporate Memory

for Sales Support F)(éAI_

| Research Tool at FXPAL

| FXPAL - [E] Contentr [) Digestr Vistorsw Internal Personalr Ful-text search |

JPaL

FX@AL

Customization,
configuration,
minimal
development

FX Palo Alto Laboratory — March 2006

Sales Support Tool at Kanagawa Xerox Aul
o

U"J .'".3.::/"‘ "“'—W!f""'\' ST
L, | I ——er el
Hae | 8B -u--m ety Larteri-a] [

nE d pesman I =

FU XE Ii(l‘(
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Summary FX@AL

EXPAL - [2) Contentr [Z) Digest~ Visitors~ Internalw Personalr

2

|
g
& N\ .[ mBase E— |

Documents Slides Videos / Meetings Visitors

One step closer to a
“Corporate Memex”
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Thank You FX@AL

Daniel Billsus, Laurent Denoue, David Hilbert

{billsus, denoue, hilbert}@fxpal.com
http://www.fxpal.com/
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