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' LEARN y: WORK ’ PLAY

Why Oral Histories?

« Oral history has been embraced as a useful tool for:

— “...giving voice to those who have been excluded from the
historical record”

— “...adding richness and personal perspective to the
historical record and engaging students and scholars in a
lively study of history”

 Contextual inquiry has found that oral history
recordings are considered a central historical artifact

 Significant hurdles in oral history access are brought
upon by the linear nature of speech and the extended
length of some interviews: Jong, F. D., Oard, D. W., et
al. 2008. Access to recorded interviews: A research
agenda. J. Comput. Cult. Herit. 1, 1 (Jun. 2008), 1-27
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Informedia: Find within Video

* Founded in 1994 with Howard Wactlar,
Takeo Kanade, Alex Hauptmann et al.
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Informedia: Integrating Technology

« Speech recognition, language technologies, computer
vision

* Leveraging visual redundancy in video

Video Frames Filtered Frames AND-ed Frames

(12 = intervails)
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Informedia: Interface Work
3

1 959 matching shots, 519 segments

Carnegie Mellon University
Entertainment Technology Center




! LEARN 7: WORK ’ PLAY

Informedia: Interactive Sliders

1 20 of 959 matching shots, 519 segments

[ 1w %l 4l [9]T

|l Thousands of

automatic
classifiers

Some (e.qg.,
face) work
quite well:
PittPatt
company was
acquired by
Google

¥
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Informedia: More than Storyboards

28 The HistoryMakers interviews presented with Carnegie Mellon Informedia technology
File Search View

{'Korean War'* 'Vietnam \War"

Entes text above or drop a picture here, and cick "Search " Advanced Seaich Search | ’

Aldata | [Hitary Cinton) (Bil Cirt... | Obama "Korean War" "Vietnam War" |

View Controller ("“Korean War" "Vietnam War™") 1] lniﬂ_nbw_:gmupinp; of 1300ctive segments ‘ [i
Lemur Search: 130 segments, "Korean War" 'Vietnam War" = @ John Biitton intesviews, tape 5(1) A

IT Jobhn Britton describes the mpact of the Vietnam War cn Motovn F
+ @ Brooke, Edward Wiliam [2)
V¥ Segment Gnd (one image per story segment) [V Nested Lists (grouped by interview) + @y Brookins, Howard (1)
[ Shot Thumbnals (al shots in the top stories) [~ VIBE Plot {plotted against query teims) + @ Brooks, Hay W. (2)
I Timelne View [plotted against & timeling) [™ Map View [plotted against a map) + @ Brown, Dorothy {2)
I Common Text ftext lists of common phrases, etc) [V Named Entity View [people/place/oiganizatio

LS Biown Oscac(ll
P Score 10210 100

D Interview Date: 12/7/1933 to 8/5/2005 1

1 Nomed Entity Connection view of 130 segmenis (39 active), from 16 entities ZI
¥ People

Vietnam A
: ¥ Place [15 = Nodes New York
P Durationr 01:03to 10:51 W Drganization Chicago v

1 Grid of 130 segments -

. 2= — | Vienwm
Ramona Edeln recalls stories of the terrible struggles

black solders endured during the Vietnam War, 3:01
07/14/2003

I'>

(
Carnegie Mellon University

Entertainment Technology Center



Informedia Recap

 CMU research project: 1994 to now
(current work via Alex Hauptmann)

* Speech recognition, image processing,
named entity tagging, machine learning

« Synchronized metadata

* Tested via a research community
benchmark: TRECVID

(
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Community Benchmark: TRECVID

* Investigate content-based information retrieval from digital
video, with focus on video shot as the information unit

« TRECVID conducted 2001-2006+ with growing corpora and
participation (since 2007, expansion beyond news as well):
— 2004: 24 topics, 61.16 hours U.S. news (33,367 shots)

— 2005: 24 topics, 165 hours U.S., Arabic, and Chinese news
(146,328 reference shots)

« Given a multimedia statement of the topic and the common
shot boundary reference, return a ranked list of up to N shots
from the reference which best satisfies the topic, where
N=100 for 2002, N=1000 since 2003

« More information at
http://www-nlpir.nist.qov/projects/trecvid/

(
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Why TRECVID?

« TRECVID provides an open, community benchmark
« Without it, we might get more “eagle detector” issues....

o AT False Positives
, Esers, (counted as eagles
False Negatives but are not)
(missed eagles) '

(
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Informedia: Leveraging
the Human User

The HistoryMakers interviews presented with Carnegie Mellon Informedia Technology, release 0.99/August 2008
Fle Search VYiew

Total Shots: 0

[father mother brother sister
Enter text above or drop a pecture hese, and chck "Seaich™ Advanced Seacch

Avdon | Text/image/map search, browsing by categories
1 Thett or list of HistoryMakers produce sets of video )
% g:mw o 79 / 18254

+ @ Baiey, Lee
+ @ Baiocchi, Regna
= @ Banks, Emie

O Ba 1 U

I ® k. I r v r r » r ® =
<1853 1900s 1910s 19205 1930s 1340: 19505 1960s 1970 1980: 1990s 2000s

[»

|

M 16 shots, 16 segments

1] )% | ¥%]

Capture shot Fl
Laurch image-based search, ., F3

\Show video Fé
Show movie info F12
Bio from HistoryMaskers web ste...

T MapSearchForm

R X MY ¥ E E ‘4 X N N N
At Bus Civ Edu Ent Law Mda Med Mi Mus Pol Rel Sci Spo Sty

Interviewes beth year Select ; R
™ Stating at | - refecences nchude (1340s) AND of

category (AstMakers OR
I Endngat | ~l ErtestanmentMakers OR
I Unknovwn MusicMakers)

r
M F

7 <--Click to hide subject index list
[T Auto-Select Subject Subheadngs [T Match ALL Chacked Subjects

Select Al | Clear Al | Load Selection as New Tab ]

+ DAbﬁy A~
+ [ Asconautics
+ Oaica

[ Afnca-Foresgn publc opron




Informedia: Screen Shot 2

[“Jimmy Carter" "Ronald Reagan' "Gearge Bush" "Bill Clinton" "George W Bush''

Enter text above or diop a picture here, and ch

s[=1k: . ] o 9 - ASE z
Al data  'Vimmy Carter "Ronald Reagan... l - -
E = @ : [ — M @ 12U —
A i ':“' fouer | Jimmy Lart "‘.-‘.A'!._':'F":' Lommon ¥hi 5: 352 segments
}Lfmu.rﬁearch: 352 segments, “Jimmy Carter” ‘Ronald Reagan" "George Bush" Clinton" "G4 White House =
W Bush BI_CIinton ;
[V Segment Grid (one image per story segment) 7 Mested Lists (grouped by interview) ﬁlngan ReeacEn
[™ Shot Thumbnais (all shots in the top stories) ¥V VIBE Plot [plotted against query terms) News Yotk
™ Timelne View [plotted against a timeline) [T Map View [plotted against a map) United States
[V Common Text [text lists of common phases, etc ) ~(|)'ml":"5‘ Carter
| P Score: 12310100 o ~od first time
FRonald Reagan
| D Interview Date: 12/15/1939 to 7/11/2005 ™ Colorco Afican Americans
; black people
| D Duation: 00:05t0 14:21 = civil rights
President B Clinton v
d of 352 sepments
rid of 352 segme Words per phiase [at least): I 2 S " Alphabetically
Segments per phrase (at least) [

i VIBE view: 352 active segments

"oy ©

v

v “tonald reagan”
v 'geocige bush”
v bl clinton”

v '‘gecige w bush'




Informedia: Screen Shot 3

ult grid, Common Phrases, Visual

White House »
Bil Clinton
Aftican Ametican

United States
Jimmy Carter
D.C

first time

— Ronald Reagan
Aftican Amedicans
b— black people

: civil rights

ﬁ President Bl Clinton v
Words per phrase (at least): d 2 5 " Alphabeticaly

Segrments per phrase (at least) [ 3

pse ~| RePlot _l_J

"tonald reagan”

"gectge bush
"bill clinton™
"genige w bush"

LemurSearch 20 segments, filtered ; "Jimmy Carter” "Ronald Reagan" "George Bush"
"George W Bush”®

L £

il Story: Barack Obama reflects on ... @

Video with
synchronized text
and matches

L d 30358 ‘G
agenda that started under Ronald A
Reagan but continued under

[President William J] lon was

, 'he whole notion of devolution. and A<

Through interaction with VIBE view,
352 stories filtered to 20 that discuss at
least one each of listed Republican and
Democratic former U.S. presidents
(vellow-boxed area in VIBE plot).
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From News to Oral Histories

W'Y
igital Video Library

- 9
www.idvl.org |nf0|'mEdIaD

[ ;'Th'eJohn Novak
J'B Q@Iéd ntzsulew.
" =0 “Collection ;
201 i , : ABOUT US

PROJECTS

The Informedia research group at Carnegie Mellon University has worked with speech

recognition, image processing, and language technologies through the years to facilitate

machine understanding of video materials. This site, idvl.org, is devoted to aspects of PUBLICATIONS
Informedia research especially pertinent to Digital Video Libraries for cultural assets,

with NSF funding supporting the application of Informedia technologies for oral histories.

Hosted at idvi.org are examples of Informedia Digital Video Library (IDVL) interfaces that

build from automatic alignment of transcripts to video, named entity detection, geocoding

to support map search, and other multimedia indexing and interface technologies. The CONTACT
IDVL interfaces are built with Adobe Flex, producing a Flash application. Users armed

with the Flash plug-in for their web browser can explore the IDVL data sets on their own.

See for papers, slide sets, and more information, including OHA 2012.

Carnegie Mellon University
Entertainment Technology Center
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The HistoryMakers

www.thehistorymakers.com

LEARN ABOUT OUR HISTORYMAKERS

ArtMakers

ArtMakers have produced
creative work in the areas of
visual art, graphic art and...

EntertainmentMakers

Entertainmentiakers are known and
celebrated for their work in film and
television...

MilitaryMakers

MiltaryMakers have taken on
the responsibility of defending
and providing security fo...

ScienceMakers

ScienceMakers have made
advances in scientific
research and include
chemists,...

BusinessMakers

Businesshakers have been
recognized for their
accomplishments in leading,
managing,..

LawMakers

Lawldakers have made
significant and influential
contributions to the legal field
and..

MusicMakers

MusicMakers compose,
perform, and promote music
ranging from country {o
classical to...

SportsMakers

SportsMakers have
demonsirated ouistanding
athleticism, competitive skills,
and..

CivicMakers

CivicMakers have contributed
substantially to their
communities either by
working for...

MediaMakers

MediaMakers are involved in
publishing and broadcasting,
and include, but are not..

PoliticalMakers

Politicaliakers have run for
elected office or have been
appointed fo positions in...

StyleMakers

StyleMakers include
HistoryMakers who have
promoted, designed, or
otherwise...

EducationMakers

EducationhMakers include
teachers, professors,
education administrators, and
education...

MedicalMakers

Medicalldakers have dedicate
their professional lives to
addressing and improving..

ReligionMakers

ReligionMakers have providec
spiritual leadership at both loc
and national levels...

SEARCH

All Biographies

(
‘ Carnegie Mellon University

Entertainment Technology Center
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The HistoryMakers

* Funded in part by Institute of Museum and Library Sciences
and the National Science Foundation

T“ﬁHis’corgMakexm

The Nation's Largest AfricanAmerican’Video Oral History Collection

* Purpose.

— To educate and show the breadth and depth of this important
American history as told by the first person

— To highlight the accomplishments of individual African Americans
across a variety of disciplines

— To preserve this material for generations to come

« Committed to exposing the archive to the widest audience
possible, making use of new technologies as appropriate

(
o Carnegie Mellon University
i“ Entertainment Technology Center
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Corpora Characteristics

heHistoryMakers; ;
* The HistoryMakers Digital Archive %m,mgm;:j

— Current digital archive contains over }‘ e
32,000 stories and thousands of hours of content

— Life oral histories (656 fielded) with historically significant
African Americans, interviewed between 1999 and 2013

 Harrisburg PA Highmark Blue
Shield Living Legacy Series
— 150 interviews 2009-2010,
2130 stories, 144 hours

« The ScienceMakers

— Snapshot of growing digital archive at www.idvl.org; fuII
archive available at thehistorymakers.com with registration

— ScienceMakers recorded between 2001 and 2013

D

Carnegie Mellon University
Entertainment Technology Center
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Development History

Workshops to set requirements, 2007-2008
Stand-alone .NET Windows interface for The
HistoryMakers, field-tested 2008-2009

— Users frustrated with closed delivery infrastructure

— Users wanted 24/7 access from their own computers
Flash application on openly accessible web site,
www.idvl.org, with a Harrisburg PA oral history

corpus added to test generality of the methods
used

Case studies reported at annual Oral History
Association meetings from 2008 through 2012

(
! Carnegie Mellon University
i“ Entertainment Technology Center



? LEARN y: WORK ’ PLAY

June 24, 2014 Announcement

« The HistoryMakers archive to be hosted at the U.S.
Library of Congress

o http://Iwww.loc.gov/today/pr/2014/14-045.html

« "The collection is one of the most well-documented and
organized audiovisual collections that the Library of
Congress has ever acquired," said Mike Mashon, head
of the Library’s Moving Image Section. "It is also one of
the first born-digital collections accepted into our nation’s
repository."

(
! Carnegie Mellon University
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Metrics Collection

* Transaction log data (e.qg., tens of
thousands of actions logged for The
HistoryMakers)

« Comments volunteered by users through
email and through comments interface In
the web portal

* Novice and expert commentary at
workshops and at the Oral History
Association demonstration session

(
! Carnegie Mellon University
i“ Entertainment Technology Center
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Transaction Log Breakdown

HistoryMakers logs Harrisburg logs
61% Play Video 64% Play Video
2% Search-in-Search <1% Search-in-Search
<1% Personal Lists <1% Personal Lists
<1% Filtering <1% Filtering

Method used to produce sets of
video:

m Table of Contents
W Text Search

m Map Search

m Tag Search

Carnegie Mellon University
Entertainment Technology Center
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Simler Navigation and
Bookmarking

* Three open source projects provides
better URL bookmarking (users can share
video sets and stories)

 Menu bar added to provide breadcrumb-
style navigation (tell users where they are)

. Results (488) : Subset (68) : Video Comments Help

Main

J.K. Haynes. - _ TheHistoryMakers.

Carnegie Mellon University
Entertainment Technology Center
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Better Facet Communication

* Facets are presented along with the data
» Table of contents updates dynamically
» Facets described with short descriptor

Main ults (23)

Hide Facets

Video Set Search: (science fiction)
Interviewees: 9

Stories: 23

George Jones describes the cultural
influences of his youth

5:35, interviewed Apr. 2011 ¥

Tyrone Hayes describes his interest
in science fiction

340, interviewed Mar. 2011 ¥

Marc Hannah describes the
2 JJ television and radio programs he
S. Allen Counter talks about his R "
interests and influences durin. 22, ixorviowsd Mar. 2011 SSUF

3:01, interviewed Feb. 2006 a -
e ® Gibor Basri recalls the courses that

"= WEH he tought at the University of Cai

Ciifiord Johnson discusses the
Tole of science in society . "
137, interviewed Mar. 2011 ¥

3:50, interviewed Apr. 2011

Gibor Basri talks about developing

JK. Haynes talks about the - e

| ResetPies | | Show Legend | { Thin Set | 3 stories: 1970

| Gender = | Year

T E

iy

Comments |

=i

Gibor Basri talks about his desire to
write science fiction

Help

& Wanda Austin
I Gibor Basri

1:34, interviewed Mar. 2011 ¥ Il Robert Bragg

I Legand Burge, Ir.

John Watson recalls not having any
mentors in science growing up I Or. George Campbell, Jr.

|l Edvin Cooper

3:16, interviewed Mar. 2011 ¥

I s. Allen Counter

. . Darnell Di

Gibor Basri discusses his B Darell Diggs

extracurricular interests during sch I Uoyd Ferguson

|l Krishna Foster

424, interviewed Mar. 2011 ¥

Il Larry Gladne

Il John Hall

& Marc Hannah

Gibor Basti recalls meeting his
\esis advisor and his wife at the

3:06, interviewed Mar. 2011

John Hall talks about his lack of \

© Piechartsubset @ Show all ordered by:

| Reset Pies | Show Legend 291 i : Maker P
Gender x| Year

Comments Help

Wanda Austin

Aeronautical engineer and engineering
cutive Wanda Austin (1954 - ) worked
in satellite communications systems and
systems engineering. She culminated her
lengthy career vith the Aerospace
Corporation vith her selection to sen
the president and CEO in 2t

Maker Group x)

Carnegie Mellon University

o

Entertainment Technology Center
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Improved Information Seeking

» “Berrypicking” (gathering bit of info at a
time) better supported with Play List area

« Support for mixing analytic search strategy

Video Set Show Facets Search-within: biclogy into 488 from {Search: science}

Interviewees: 23
J.K. Haynes talks about the

Stories: 68 h influential science faculty at Moreh...

3:57, interviewed Apr. 2011 ([

Search within these 68 stories: X

Edwin Cooper explains his parallel
_ | ﬁ-' interests in biology and art

© All words @ Any words
4:43 interviewed Apr. 2011 +

Play List: 2 stories
Edwin Cooper talks about his

N LJ
-} .

3. Allen Counter talks about his
interests and influences durin...

The[H15t0 '\(GFS,'

N

3112, interviewed Apr. 2011 + Play A = 00:07/03:58
i

(| 11
-

4:26, interviewed Apr. 2011 + "

3:50, interviewad Ape. 2011 o Carnegie Mellon University
i“ Entertainment Technology Center

il 3:01, interviewsd Fab. 2 , —
31, Wkerviewrsd Feb. 2006 Edwin Cooper talks about his high

5C
Clifford Johnson discusses the chool

role of science in society




Oral History Interface

Main :@ Results (132) : Subset (30) Comments | Help

Video Set Show Facets Search-within: ("Tuskegee Airmen") into 132 from {Search: Tuskegee} rr_El 2lg]g

Interviewees: 11

i | Walter Hill recounts the history of G William Thompson expresses
Stories: 30 : the Tuskegee Airmen sty concem about the image of theTu...

3:58, interviewed Sep. 2003 + ' 2:57, interviewed May 2000 +

Search within these 30 stories:

_ 1 ™ William Thompson discusses the B William Thompson recalls
Fg\‘ v Airand Space Museum's Tuskege... '»’{ . ,¥ Tuskegee airnen Hannibal Cox a...
- “n ! \.'.

© All words @ Any words
3:25, interviewed May 2000 + 4:15, interviewed May 2000 +

Play List: 2 stories
I Walter Hill describes popular areas " William Thompson calls for
Floyd Griffin remembers | .'.' a of study on African American histo... k. - individual mentoring and advises ...
"WE0 . Tuskegee students' involveme... = g

; Y S s S
4 1_ 7:50, interviewsd Mar. 2002 it 5:49, interviewed Sep. 2003 + 3:11, interviewed May 2000 +

- Alice Palmer details her family William White details his ' Earl Strayhorn describes being
Q history in Boston and Indianap... y S experiences in the U.S. Navy as p... “ drafted into the Tuskegee Airmen

2"

.- ¢ R -
8:30, interviewed June 2000 ‘B -
i " 10:07, interviewed Sep. 2000 + f" . 8:55, interviewed Jan. 2003 +

(
' Carnegie Mellon University
Entertainment Technology Center
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Video Story Playback
| Main : ResMs(it) :Video  _ Comments | Help]

Rusty Owens User-given collection B,
name and story title by 7k

remembers coaching Olympic swimmers.

&t User-given abstract

A Harrisburg native, in school, young Owens was H
confused by Harrisburg's racial segregation. As MP4 V|de°

student council president at John Harris High, he s g imi
successfully integrated black girls on the all-white - ey / optlm Ized

cheerleader and majorette teams. Owens earned a ~NN for web
football scholarship at Lebanon Valley College,

dropping out sophomore year to join the Marine .

Corps, where he became a swimming instructor. y
He retuned to Harrisburg in the early 1960s and ' g
formed the Harrisburg Swim Club, open to all

children Buttons to
: sequence to
matches or
00:12/ 12:4!

prev/next

story

Let's go back to the Olympic swimmers. So, you had a chance to go around to some of the other ®
pools. You saw some of the parents from the Harrisburg club. So, —, again, tell me a little bit
about your experience with those two swimmers that eventually went on to the Olympics

N\

( Ticks on time-
line showing
| match times

Citation generated
via MDF data

Citation
Rusty Owens (Harmisburg_9), interview by Julie McKenzie,

04/02/2009, Highmark Blue Shield Living Legacy Series .
larioting. PAY Sy 8, Riely Obens famemiers souhing They,—, you could have been made their coach. You know, | mean, they were the first ones to

Olympic swimmere. practice, Jeremy Linn, —, was, —, he didn't like to lose. Oh, boy, he was a McDevitt man and he
http://www. idvl.org/HamisburgLivingLegacy/iCoreClient itmi# & didn't like to lose. Anita Knoll, —, was a natural type of swimmer. But they went on. —, Jeremy
i=1635 really got good when | left, —, in the high school program in Central Dauphin, and then he went to

Carnegie Mellon University
Entertainment Technology Center




IDVL Oral History Processing

. User-Directed Story Segmentation
. Speech Alignment Processing

. Web Video Segmentation and Keyframe
Extraction

. Additional Automated Text Processing
(OpenCalais for location extraction)

. Searchable Index Generation (Indri —
Lemur)

. Deployment to a Web Site

(
! Carnegie Mellon University
i“ Entertainment Technology Center



® eann R work P riav
Opening Steps

« User-Directed Story Segmentation

— Human user supplies transcript broken into story segments
with story titles

— Automated tool checks for required fields (e.g., name)

— Checks for correctness (e.g., balanced [ | marking
unspoken text in given transcripts)

— Input text or Word doc converted to XML

— XML processed by Windows scripts that write data to
Microsoft SQL Server MDF database file

« Speech Alignment Processing

— Windows Speech Recognition provides pseudo-transcript

— Scripts produce time-aligned transcript words; this
synchronization data stored in the MDF data store

(
! Carnegie Mellon University
i“ Entertainment Technology Center
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Web Video Generation

 Web Video Segmentation and
Keyframe Extraction

— FFmpeg transcodes subsections of the source video
Into smaller web-ready MPEG-4 files, one per story

— Resulting MPEG-4 AVC video with AAC audio stored
In an MP4 container

— Optimized for HTTP streaming via gt-faststart tool

— Representative frame from each story extracted from
video and stored with database

— For audio-only corpora (like the Marygrove College
data set), a visual reference can be given along with
the audio

(
! Carnegie Mellon University
i“ Entertainment Technology Center
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Text Processing

« Additional Automated Text Processing (OpenCalais)

— Geocoding identifies common place names within the
transcript

— Thomson Reuters provides OpenCalais web service

— OpencCalais limited to 50,000 transactions per day, with a
story transcript processing counting as one transaction; in
practice, this limit has not been restrictive

« Searchable Index Generation
— Indri search engine used from the Lemur toolkit

— Easy to use “and” (all words), “or” (any words) and
adjacency (phrases) search

— Index files must also be deployed to IIS web server hosting
the service accessing data in the MDF file

(
! Carnegie Mellon University
i“ Entertainment Technology Center



Deployed to a Web Site

T‘*ﬁHistorJMal(ersk

ScienceMakers Yideo Archive

HOME INTERVIEWW LIST TERM S AND CONDNTION § PRIVACY POLICY

Albert Antoine (Fnang wa)

1925 - O

Favorits Codor: Puple L

Fawvorits Food: &

Favorits Tims of Year: Sarng Interviews
ntsrvisw Langth: 114 minuses by Last initial
R - ABCDEFG
ntarview Datas): Marcn 18, 0004
HIJELMN

interview Location(s): Cleustand, Onk

UVWXYZ
Abstract
Help
= Hg
. Fa
ged him 10 get ood grades. Amoine amended Townsend
il 9;90‘ New Yark
ﬁl‘ N
¥ CRy Callege of New Yark. b -
. Aol N2 joined e Frederick D {

dagrea, Amoine experizncad mare
aikd for niks igint B0 come Imeniew In
iz et B0 Cllank College 10 teach chamistry
i i B0 1ind 3 Job In reseanch

ETCglobal

Mellon

oo

2T Stories s orgsrsd story sst)

slating of albert Antoine’s interview

albert Antoine shares his favorites

Program that extracts
iInformation from MDF to
generate sets of html
pages

Such html pages can be
tuned by archive holder
to share none, some, or
all of interview metadata,
e.g., allowing transcripts
to be fully web-search-
engine visible or tucked
away within Lemur index
and Flash interface

Carnegie Mellon University
Entertainment Technology Center
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Summary of Tools, www.idvl.org

* Processing Tools
— Start with oral history video; transcripts, titled stories as XML

— Define facets of meaning for your corpus as XML (e.g., occupation,
gender, birth year, “favorite color”, ...)

— These XML files fed into software that runs on Microsoft Windows
systems (written in Visual Studio C# and using SQL Server and
Microsoft Windows Speech Recognition) produce time-aligned
multimedia database

— OpenCalais used to generate linked locations (map search)
* Interface Code
— Adobe Flex used to generate Flash front-end interfaces
— Other open source tools used to allow deep linking into Flash
— CSS used to allow for styling the application
» Future Work: responsive, HTMLS5 interfaces

(
! Carnegie Mellon University
i“ Entertainment Technology Center
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D
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