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ABSTRACT
This pap er mak es the case that m uc h of the promise of

ubiquitous m ultimedia dep ends on the a v ailabilit y of v al-

ued material. In business and academic en vironmen ts the

\presen tation in a lecture ro om with laptop graphics" is a

common w a y of comm unicating, but making a presen tation

readily a v ailable outside of the ro om is still a c hallenge b e-

cause of the complexities of capturing and distributing the

material. The AutoAuditorium

tm
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System creates a m ulti-

camera video program of a lecture in real time, without an y

h uman con trol b ey ond turning the system on and o�. The

system reduces the opp ortunit y costs of making suc h a pro-

gram to the p oin t that it gets used for ev en ts previously not

seen as candidates for video. Th us an ev en t do es not need

nearly as man y view ers to b e considered w orth capturing

and man y more ev en ts are seen b y man y more p eople.

This pap er presen ts a quic k o v erview of the AutoAudi-

torium System tec hnology and op erational c haracteristics,

a history of it's ancestry , dev elopmen t and use, and some

usage exp eriences that demonstrate its curren t utilit y and

future p oten tial.

The AutoAuditorium System is an example of an \in tel-

ligen t and a w are en vironmen t." In particular, it is:

in telligen t { ab out creating m ulti-camera television

programs of lectures, in real time, with one

or more p eople on a stage using pro jected

visuals.

a w are { of the motion and gesturing of the p eople

on stage.

{ of c hanges in the pro jected visuals.

Originally created in the early- and mid-1990s as a re-

searc h pro ject [1] at Bellcore (Bell Comm unications Re-

searc h, no w T elcordia T ec hnologies), it has b een a v ailable

as a commercial pro duct from F o v eal Systems since 1999.
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1. OVERVIEW
The AutoAuditorium System [2] adds to an ordinary audi-

torium, lecture hall or classro om the abilit y to automatically

mak es video broadcasts and recordings of lectures and talks.

P ermanen tly installed in the ro om, it uses cameras and mi-

crophones to b e \a w are" of what is happ ening on stage. It

televises, in real time, the most common auditorium, lec-

ture hall or conference ro om talk: p eople sp eaking, sho wing

pro jected visuals to a lo cal audience. The in ten t is to allo w

other audiences to see and hear the ev en t as a television pro-

gram in another place or at another time. Three subsystems

create the TV program:

� An automatic T rac king Camera trac ks the p erson or

p eople on stage.

� The automatic Director selects camera shots based on

what is happ ening in the program.

� The automatic Audio Mixing com bines stage and audi-

ence sound to create a complete sound trac k, including

questions and answ ers.

Because the system is built in to the ro om the p eople on

stage and in the lo cal audience are not distracted.

Because it is pro duced using m ultiple cameras and appro-

priate video e�ects (e.g. picture-in-picture), an AutoAudito-

rium program is often indistinguishable from one pro duced

b y a crew.

Because it is completely automatic, it is easy and eco-

nomical to use, and therefore it is used often. Th us man y

more p eople can a v oid tra v eling, or missing talks b ecause of

a sc hedule con
icts. Classes, talks and seminars o ccurring

in one lo cation can b e telecast as video programs to other

lo cations and/or recorded for later use. No w the ev eryda y

ev en ts of business and education can b ecome the feed sto c k

for \ubiquitous m ultimedia".



2. THE HISTORY OF THE
AUTOAUDITORIUM SYSTEM

Reducing Manual Production to One Person.Before

the mid-1970s, television tec hnology w as only usable b y or-

ganizations willing to �nance a professional op eration. The

most common of those w ere television broadcast stations

and companies that pro duced programs for sale to TV sta-

tions.

The adv en t of video tap e tec hnology arose from the econo-

mies of scale that the transistor and in tegrated circuit rev o-

lutions brough t to electronics. Complex functionalit y w as

no w encapsulated to the p oin t that in-depth engineering

kno wledge w as no longer necessary to use the equipmen t and

create programs. The video cassette mean t that virtually

an y one could pla y TV programs when needed and corp ora-

tions started using video for programs previously presen ted

on 16 millimeter �lm. The prices w ere then a�ordable in

man y industrial settings.

The home video cassette accelerated the economies of

scale and the attendan t reduction in prices. By the late

1980s, it b ecame clear that video tec hnology w as mo ving

from the \industrial age" in to the \consumer age" and tec h-

nology created for the home mark et made industrial equip-

men t m uc h more reliable and a�ordable.

In this en vironmen t, the demand for video recordings of

corp orate ev en ts and functions grew rapidly and the VHS

home video format b ecame ubiquitous. The assumption w as

that ev ery one had access to a VHS video cassette pla y er,

and in tec hnology companies man y t yp es of educational and

corp orate comm unications w ere distributed as \video". The

\VHS" w as understo o d.

But man y of the programs created in the corp orate w orld

made p o or use of the training and skill of professionals.

When the material b eing presen ted w as little more than

a lecture with pro jected visual aids in the form of 35mm

slides, letter-size foils, or (ev en tually) computer-generated

stills, the programs demanded v ery little of the pro duction

crew:

� F ollo w the p erson sp eaking on stage.

� Switc h to the pro jection screen when appropriate.

� Switc h bac k to the p erson.

Man y organizations tried to \roll their o wn" video pro-

grams using just a camcorder, but the results w ere usually

disapp oin ting, tedious to w atc h, and/or unin telligible. So

while man y families made home videos using a camcorder,

creating the material in corp orations remained a \profes-

sional" activit y , requiring sev eral trained p eople and pro-

fessional equipmen t una v ailable to the ma jorit y of home

videographers.

In the late 1980s, a pro ject called the Distributed Audi-

torium System at Bellcore reduced the crew requiremen t for

the basic lecture program to one p erson. The k ey insigh ts

w ere that:

� TV cameras and related equipmen t w ere no w inexp en-

siv e enough to install p ermanen tly in a ro om.

� TV equipmen t w as acquiring useful automatic features,

suc h as autofo cus and automatic white balancing.

� a single, trained p erson could usually k eep up with the

requiremen ts of a simple programs.

Figure 1: The Distributed Auditorium Console.

Notice the three camera monitors, eac h ab o v e a clus-

ter of con trols for that camera.

Although the standard equipmen t w as organized around

a one-p erson-for-eac h-job mo del, it w as p ossible to redesign

the w orkspace, using h uman factor design principles, so most

of the con trols w ere usable without lo oking at them. The

op erator knew whic h con trol they w ere handling b y its shap e

and direction of action.
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A goal of the pro ject w as to create a means of recording

and telecasting talks that had minimal impact on the p eople

giving the talks and the p eople w atc hing them. W e did

not w an t an en vironmen t that felt lik e or op erated lik e a

television studio. Instead w e w an ted to create a space that

lo ok ed and felt lik e an ordinary meeting ro om and where the

tec hnology w as unobtrusiv e (if not in visible) to all in v olv ed.

So the cameras w ere h ung from the ceiling, added ligh ting

w as made as inconspicuous as p ossible, microphones w ere

also h ung from the ceiling, and all evidence of television

pro duction w as put in a bac k-ro om.

Figure 1 sho ws the op erator's console of an original Dis-

tributed Auditorium System. The cen tral con trol panel (t w o

color monitors, three camera monitors and consolidated cam-

era and video mixer con trols) enable one p erson to p osi-

tion, adjust and select the three remotely con trolled cam-

eras. Only the most useful con trols from the surrounding

equipmen t w ere duplicated in eac h camera's con trol clus-

ter.
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Tw o cameras are h ung on the ceiling in the cen ter of the

ro om, p oin ted at the stage. The �rst is used primarily for

follo wing the p erson sp eaking on stage. The second is used

primarily to capture the images on the pro jection screen.

The third camera w as h ung ab o v e the corner of the stage

opp osite the lectern. It w as primarily used to lo ok across

the stage, taking a shot of the p erson sp eaking from the side.

It could also lo ok at p eople in the audience, esp ecially when

2

F or example, the F o cus con trol mo v ed left-and-righ t while

the Zo om con trol mo v ed up-and-do wn.

3

F or example, eac h camera cluster has one button to put

that camera's image in to the program. Those three buttons

are duplicates of ones found among the 75 on the video mixer

immediately to the righ t.



someone w as asking a question.

In the Distributed Auditorium en vironmen ts the op era-

tors w ere seldom p eople with television pro duction exp e-

rience. But a w ell written training man ual, some time to

practice, and constructiv e criticism quic kly resulted in pro-

grams that w ere w orth w atc hing if y ou w ere in terested in

the topic. These w ere not a w ard winning pro ductions, but

to someone faced with either the time and exp ense of tra v el-

ing to the ev en t or missing the presen tation altogether they

w ere far b etter than nothing.

F our Distributed Auditorium Systems pro vided video tap es

and liv e in ter-lo cation telecasts for o v er a decade at Bellcore.

The ma jorit y of talks imp ortan t enough to attract a sizable

audience w ere sc heduled in the DistAud auditoriums and

p eople's exp ectations b ecame that they w ould b e televised

and tap ed. Man y video cassette recordings w ere cataloged

in to the compan y library .

Genesis of the AutoAuditorium System.The existence

and successful use of the Distributed Auditorium Systems as

corp orate resources motiv ated the pro jects whic h ultimately

b ecame the AutoAuditorium System. Although they grew

incremen tally , the goals of the new pro jects grew out of the

goals successfully implemen ted in the older one. W e w an ted

the system to b e unobtrusiv e, reliable, v aluable, easy to use

and frequen tly used.

Because the op erators of the DistAud Systems had other

resp onsibilities, it w as not p ossible to sc hedule them for

ev ery talk. Those missed opp ortunities motiv ated exp eri-

men ts in partially automating, and then fully automating,

the video pro duction of lectures.

Automatic Audio Mixing.The �rst practical automation

of the Distributed Auditorium System in v olv ed automati-

cally mixing the audio from the stage with the audio from

the audience, so the remote view ers could hear b oth. Ex-

p erience quic kly taugh t us that no matter what w e did to

encourage p eople in the audience to use a sp eci�c \question

microphone" they w ould simply shout out their questions

or commen ts during talks. The size of the ro oms and the

seating plans simply made informal exc hanges to o easy . W e

could not enforce an y other discipline. The Distributed Au-

ditorium's con trol console w as giv en an easy-to-use audio

mixer so the op erator could quic kly turn up the microphones

h ung from the ceiling ab o v e the audience, but that often

pro v ed unsatisfactory .

After m uc h exp erimen tation and a few false starts, an au-

tomatic audio mixer with input priorities w as created. The

wireless microphones, if used, w ere giv en priorit y o v er mi-

crophones ab o v e the stage, whic h w ere giv en priorit y o v er

the mics ab o v e the audience. The result w ork ed w ell. P o-

lite giv e-and-tak e b et w een the primary sp eak er (w earing the

wireless mic), other p eople who came on stage and the au-

dience resulted in go o d co v erage. If more than one p erson

sp ok e at once, the priorities decided whic h p erson w ould

actually b e heard clearly b y the remote view ers. The au-

tomatic audio mixing tended to w ork without atten tion. It

also b eha v ed w ell when the wireless microphone w as forgot-

ten, acciden tally turned o� or su�ered a dead battery . It

w ould rev ert to the microphones moun ted o v er the stage.

The features that mak e priorit y audio mixing practical are

no w common in mo dern audio mixers, but w ere not found

in the early 1990s.

The automatic audio mixing w as often acceptable without

an y adjustmen t. In fact, when w e could not sc hedule an

op erator, w e w ould sometimes set the video mixer on a single

picture-in-picture image, com bining the pro jection screen

with an inserted image of the lectern, and record the talk

with just that image and the automatic audio mix. Since the

programs w ere not in tended as en tertainmen t, the audience

w as often toleran t of less-than-ideal \pro duction v alues" if

they could see most of what they w an ted to see and hear

most of what they w an ted to hear. \ A nything is b etter than

nothing!".

This success made adding further automation to the sys-

tem seem practical.

Automatic Camera Tracking of the People on Stage.
A common problem in Distributed Auditorium System pro-

grams w as that the op erator could b e distracted b y motion.

A p erson on stage who paced bac k and forth w ould prompt

the op erator to trac k them with one of the remote con trol

cameras. This required constan t atten tion, and so the op-

erator sometimes w ould miss the fact that the inter esting

image w as not the p erson but rather what w as on the pro-

jection screen.

This is exactly the reason that real television pro duction is

done with a p erson b ehind ev ery distinct job. When things

get busy , eac h camera op erator manages a camera, the p er-

son running the video mixer has b oth hands full, the audio

mixing k eeps another p erson busy , while the director do es

nothing but w atc h all the monitors and call out instructions

to the crew.

Ev en at a w ell designed console, ha ving one p erson trying

to serv e all those functions inevitably resulted in o ccasional

cognitiv e o v erload or running out of hands.

This need motiv ated a Bellcore researc h pro ject in motion

trac king. The result w as an automatic T rac king Camera

called the ICU, In telligen t Camera Unit,
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that w as ev en tu-

ally added to one of the Distributed Auditorium Systems.

The goal w as to giv e the DistAud System op erator an \as-

sistan t" whic h w ould alw a ys follo w the p erson on stage.

In 1994, when this w ork w as b eing done, there w ere com-

mercial pro ducts that w ere also in tended to trac k a p erson

automatically , but they required that the p erson w ear a tar-

get device that ran on batteries. The ICU a v oided that need

b y using t w o cameras:

� a Sp otting Camera that w atc hed the en tire area of

in terest, and

� a rob otic T rac king Camera that follo w ed the mo ving

p erson.

Soft w are analyzes the Sp otting Camera image, lo oking for

mo ving ob jects on the presen tation stage. It then p oin ts

the T rac king Camera at those mo ving ob jects b y rob otically

mo ving the camera and adjusting the lens. See Figure 2 .

While simple to describ e, creating a re�ned ICU to ok

some doing. But ev en tually the ICU T rac king Camera b e-

came useful enough that it pro v ed a great b o on to the op-

erator b y considerably ligh tening the w ork load. The result

w as few er cases of not sho wing the most in teresting image.

Reducing the op erator's load didn't �x the sc heduling

problems. But it did o�er an alternativ e.

By using the ICU T rac king Camera for a picture-in-picture

shot of the p erson and the pro jection screen, w e impro v ed

4

Y es, it is a pun: I-See-Y ou.



Lectern

Stage Platform

Rear Projection Screen

Tracking
Camera

Spotting
Camera

Diagram of the o v erhead view of the

Sp otting and T rac king Cameras.

Figure 2: The T rac king and Sp otting Cameras are

moun ted close together to minimize parallax b e-

t w een the Sp otting Camera image and the pan, tilt

and zo om axises of the T rac king Camera.

Figure 3: Some of the main comp onen ts of the

AutoAuditorium System. The Video and Audio

Mixers are not sho wn.

the op eratorless program quite a bit. It w as stil l just one

picture-in-picture image for the en tire program, but there

w ere few er times when the p erson on stage w as not visible.

Again, these programs w ere not \go o d television" but the

con ten t telecast w as so imp ortan t to some view ers that the

e�ort w as praised.

Automatic Camera Selection.Another insigh t lead to the

full automation of the program pro duction. The same tec h-

nology that made the ICU T rac king Camera w ork could also

determine:

� if the pro jection screen w as blank or not, and

� if the pro jection screen had c hanged, and b y ho w m uc h.

F rom these observ ations, and a few heuristics and timers,

the system acquired the abilit y to react appropriately to

most of the ev en ts of a presen tation.

By making use of the serial con trol in terface on the Dis-

tributed Auditorium System's video mixer, the en tire pro-

gram could b e pro duced in real time without an y h uman

con trol b ey ond:

� turning the system on,

� connecting the video signal to the corp orate television

net w ork (if telecasting), and

� starting the V CR (if recording).

The result b ecame kno wn as the AutoAuditorium Sys-

tem (AutoAud for short) and as it b ecame more re�ned

and more accepted, it gradually to ok w ork a w a y from the

h uman-con trolled Distributed Auditorium System.

The original protot yp e AutoAuditorium System, consid-

erably up dated, still runs at T elcordia T ec hnologies. It still

shares the automatic audio mixing function with an original

Distributed Auditorium System. See Figure 3 .

The k eyb oard, mouse and monitors are only used for main-

tenance functions. Normal op eration is con trolled b y an

ON/OFF switc h and an Op erating Mo de switc h.

Commercial Applications of the AutoAuditorium
System.During the late 1990s the audio/video industry

started to commercialize the tec hnologies that made the

AutoAuditorium System p ossible. Originally it required

sev eral hardw are \hac ks" to put the righ t com binations of

remotely con trolled automatic fo cus, remote con trol zo om

with p osition feedbac k, camera and video mixer sync hro-

nization (ak a \gen-lo c k"), and video mixer remote con trol

in to the same application. T elevision equipmen t of that era

often assumed that a p erson w as ultimately in con trol of the



equipmen t. Remote con trol in terfaces often did not pro vide

feedbac k of the equipmen t state. The assumption w as that

the h uman op erator could alw a ys see the image or whic h

buttons w ere lit. Getting around those limitations to ok ei-

ther considerable imagination or a willingness to v oid the

w arran ties b y op ening up the equipmen t and soldering wires

where needed.

Slo wly , oh so slo wly , the industry b egan to understand

that more and more of their equipmen t w ould b e con trolled

b y computers instead of b y p eople, and the in terfaces b e-

came more complete.

5

IBM W atson Researc h b ecame the �rst commercial cus-

tomer of the AutoAuditorium System in Decem b er 1999.

By the end of 2001 they had three AutoAud Systems. Orig-

inally purc hased in supp ort of their e-Seminar [9] researc h

pro ject, it has since b ecome a corp orate service managed b y

the Audio/Video group.

The �rst IBM installation w as in a newly reno v ated 110

seat lecture hall, designed to supp ort studio-qualit y videos

with p ermanen tly presen t cameras and microphones. Sev-

eral fortuitous coincidences made it relativ ely easy to install

the AutoAuditorium System as an alternativ e w a y of making

videos in that ro om. They had selected camera equipmen t

and pan/tilt heads that w ere compatible with AutoAudito-

rium con trol soft w are, and their equipmen t placemen t w as

also suitable. When the reno v ations w ere completed, they

quic kly started using the AutoAuditorium System to mak e

videos. The AutoAud System did suc h a go o d job (ev en

with some of its �rst-installation learning curv e issues) that

the need for man ual pro ductions w as greatly reduced.

The second IBM system w as installed in their 300 seat for-

mal auditorium as a retro�t. One installation c hallenge w as

an existing mo v able w all that could split the ro om in half.

That required that there b e t w o AutoAuditorium con�gura-

tions, eac h quite di�eren t. A single rotary switc h con trolled

the en tire system, selecting b et w een:

� System O�

� F ull Ro om

� Half Ro om

� Main tenance Mo de

The fact that the system could b e con trolled with single

switc h made user training minimal. AutoAuditorium videos

made in that ro om also b ecame p opular.

IBM's third system uses one con troller and one video

mixer but t w o sets of cameras and microphones, one set

in eac h of t w o ro oms. A video+audio routing switc her un-

der AutoAuditorium System con trol determines whic h set

is used at a particular time. Again, a single rotary switc h

selected b et w een the t w o op erating mo des.

Bo eing Phan tom W orks also has an AutoAuditorium Sys-

tem in a ro om whic h can seat up to 80 p eople. It is v ery

similar to the �rst IBM installation.

The original AutoAuditorium protot yp e system is still at

T elcordia T ec hnologies. It is no w o v er 8 y ears old and w as

recen tly mo v ed to a larger auditorium and up dated.
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T o da y it is still common to �nd \computer-con trolled"

equipmen t where action commands do not ha v e corresp ond-

ing status queries, and vice v ersa, or where status cannot b e

requested or is not rep orted correctly while an action is in

progress. \Can't y ou see what is happ ening?" No, I cannot.

The go o d news is that some of the man ufacturers do a go o d

job of pro viding computer in terfaces as capable as the h u-

man con trols.

3. RECENT EXPERIENCES
The b est measuremen ts of AutoAuditorium System use

come from IBM W atson Researc h. They ha v e three systems

in t w o lo cations in do wn-state New Y ork; the �rst is at their

lab oratory in Ha wthorne and the other t w o are in their Y ork-

to wn Heigh ts researc h headquarters, ab out 10 miles a w a y .

These are connected b y high qualit y video links so talks

giv en in one lo cation's AutoAuditorium ro om can b e seen

easily in the other lo cations.

Prior to the e-Seminar pro ject and the AutoAuditorium

System installation, the Audio/Video group made ab out 50

crew-based video pro ductions a y ear.

When the AutoAud Systems w ere installed at IBM W at-

son Researc h, they w ere used to create source material for

their e-Seminar pro ject, whic h w as already in progress. (In

2002 the pro ject w as renamed \Researc h Media P ortal" [6].)

Ov er time they mo v ed a w a y from man ually recording pro-

grams, whic h resulted in more programs b eing captured.

The ro om reserv ation system w as giv en an additional c hec k

b o x to request an AutoAuditorium recording. A t �rst the

recordings w ere made on video tap e, whic h w ere later en-

co ded for deliv ery o v er IP net w orks. IBM has eigh t lab ora-

tories around the w orld, and these enco ded �les w ere sen t

via FTP to IBM VideoCharger

tm

serv ers at eac h lab.
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As their exp erience grew and the e-Seminar system im-

pro v ed, the roles rev ersed: the enco ding w as p erformed in

real time and video tap e w as used as a safet y bac kup. If the

enco ding w as deemed go o d, the tap e w as used again for the

next lecture.

By 2003 the in terconnection b et w een the Researc h Me-

dia P ortal and the AutoAuditorium Systems had matured

to the p oin t where ev erything w ork ed smo othly . The ex-

p ectations of the users of the systems and the sp onsors of

talks w ere b eing met and most talks of consequence w ere

recorded. That y ear the Audio/Video group made 65 talks

pro duced using crews, only a few of whic h w ere recordings of

talks in the AutoAuditorium ro oms. During the same y ear,

233 AutoAuditorium videos w ere created, whic h is just sh y

of one ev ery business da y . The Researc h Media P ortal li-

brary of recordings then con tained o v er 600 presen tations,

the ma jorit y of whic h created in the AutoAuditorium ro oms.

4. LONG TERM EXPERIENCE
Bet w een the Distributed Auditorium and AutoAudito-

rium Systems, w e ha v e o v er 15 y ears of exp erience with

business videos in researc h lab and business settings. While

the follo wing observ ations are mostly anecdotal, they p oin t

to some useful insigh ts.

First and foremost, that not all recorded lectures are cre-

ated equal, b ecause not all lectures are created equal. The

ones that w ere regarded as unin teresting b y the liv e audi-

ences generally w ere not view ed as recordings. Ev en a w ell-

made video cannot rescue a badly giv en presen tation.

On the other hand, less-than-p erfect videos are still w orth

w atc hing if the material is in teresting. Some of our \lo c k ed-

do wn" Distributed Auditorium videos w ere v ery tedious as

television programs, but nonetheless v alued b y in terested

view ers b ecause the material w as presen ted w ell, the pro-

jection screen w as alw a ys visible and the automatic audio

mixing co v ered b oth the stage and the audience reasonably
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w ell. \I just could not get there that da y . Thank go o dness

that recording w as made."

The AutoAuditorium System do es not require an y atten-

tion from the p eople making presen tations. It w orks b est

when p eople forget it is there and simply giv e their presen-

tations as they normally w ould to their lo cal audience.

The AutoAuditorium System design recognizes the capa-

bilities and limitations of the tec hnologies and eac h instal-

lation is customized to emphasize their strengths and ac-

commo date their w eaknesses. Similarly eac h installation is

adjusted to the particular en vironmen t it op erates in and to

the most common uses w e exp ect to see there. In short, a

great deal of atten tion to detail is required b efore the system

p erforms as a hands-o� capabilit y .

The AutoAuditorium Systems' customers use them mostly

as a means to capture and share more information with more

p eople, rather than as w a ys to reduce the costs of video pro-

ductions. Sometimes their use is unsc heduled, suc h as when

a \little ev en t" attracts more p eople than exp ected. More

than once, the AutoAuditorium System has b een turned on

and the program routed to ro oms do wn the hall where the

o v er
o w cro wd is then able to w atc h in relativ e comfort.

5. AUTOAUDITORIUM PRODUCTION
HEURISTICS

Mo dern automatically pro duced videos still fall short when

compared to the b est man ually pro duced videos, but they

often ha v e adv an tages. Because they are automated, they

follo w some simple heuristics when deciding what to do next.

But a tired, b ored, unin terested or distracted op erator will

mak e mistak es, suc h as failing to sho w the screen b ecause

they did not notice when the pro jection c hanged. The auto-

matic pro duction heuristics are v ery unlik ely to mak e that

mistak e.

And the p eople in the pro duction crew ma y ha v e other

jobs. More than once w e'v e heard of a p erson recording a

lecture and b eing called a w a y for another task. \What could

I do? I just lo c k ed do wn a shot and w alk ed a w a y ."

Automatically pro duced video can b e sup erior to those

that are hand-made. W e'v e seen \professionally" pro duced

videos with some glaring 
a ws:

� Some camera op erators don't kno w when the screen is

imp ortan t and when the p erson is. W e'v e seen pro-

grams with long shots of the bac k of a p erson who is

clearly talking ab out what is on the screen, but w e

nev er see it. Because the sp eak er is mo ving a lot,

p oin ting at the screen, the op erator p erceiv es the p er-

son as b eing \where the action is".

The automation do esn't kno w when the screen is more

imp ortan t than the p erson either, but the AutoAudito-

rium heuristics kno w enough to sho w the screen ev ery

time it c hanges and to hold the screen shot m uc h longer

if the c hange a�ects most of the pro jected image.

� Shots of the screen are sometimes held to o little time

to read. The lac k of motion on the screen is seen as a

reason not to sho w it.

Because of commen ts from our audiences, the Auto-

Auditorium heuristics tend to hold shots of the pro-

jection screen longer than w e'v e seen in liv e-crew pro-

ductions. Also, if the screen is unc hanged for a long

p erio d of time, it is resho wn p erio dically so the remote

audiences can refresh their memories.

� T elevision pro duction \wisdom" dictates that sho w-

ing p eople w atc hing a presen tation is in teresting, and

c hanging camera angles and mo ving the camera con-

stan tly is \go o d television." But constan t switc hing of

camera angles and shots of the audience do not neces-

sarily help the remote audiences understand the mate-

rial b eing presen ted. The AutoAuditorium heuristics

fa v or the pro jection screen and the p eople on stage far

ab o v e other shots and camera angles.

The AutoAuditorium heuristics only sho w the audi-

ence and other co v ering shots when the pro jection screen

has not sho wn an ything new in a while. Then other

shots are added to the program to a v oid just cycling

b et w een the p erson and the unc hanging screen.
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Reasonably w ell made videos of talks, lectures and semi-

nars �ll a v ery real need. The promise of ubiquitous m ulti-

media is that \place shouldn't matter. Y ou can get what y ou

w an t, when y ou w an t it, wherev er y ou are." But that is only

true if what y ou w an t exists inside the net w ork. If it do esn't,

the rest is irrelev an t. The abilit y to capture lectures, talks

and seminars automatically with reasonable �delit y is cru-

cial to meeting the needs of p eople who m ust attend from

another place or at another time.

6. RELATED DEVELOPMENTS
The idea of automatically capturing talks, lectures and

seminars as m ultimedia has b een researc hed for y ears. F or

instance:

� the Declarativ e Camera Con trol Language[4]

� the eClass pro ject[3],

� the E-Seminar pro ject[9],

� design issues of capturing collab oration[10]

� in telligen t camera managemen t[8]

� the Smart Classro om[11],

� the Virtual Director pro ject[5]

� the Virtual Videograph y pro ject[7]

7. CONCLUSIONS
The promise of ubiquitous m ultimedia is the p ossibilit y of

ha ving access to all forms of information almost an ywhere.

But it isn't the form of the information that really in terests

us; it is the c ontent that demands our atten tion.

The AutoAuditorium System addresses the problem of

making a common form of information sharing, namely a

presen tation to a group of p eople with pro jected visual aids,

readily a v ailable for distribution o v er the m ultimedia net-

w orks of to da y and tomorro w. It do es so b y using existing

tec hnology (cameras, video mixers, microphones, audio mix-

ers, computers and image pro cessing soft w are) in existing

en vironmen ts (classro oms, lecture halls and auditoriums) to

capture the ev en ts that are frequen tly held there (presen ta-

tions, talks and seminars).

Users of the AutoAuditorium Systems are already mo ving

to w ards the da y when most presen tations are a v ailable at a
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It is p ossible to adjust the heuristics to put more v ariet y

and \pro duction v alues" in to the programs if the customer

feels it mak es them lo ok more professional.



distan t place or a distan t time. As w e ha v e seen, when

a customer creates and k eeps an AutoAuditorium program

ev ery business da y , it suggests that they ha v e ac hiev ed the

ease-of-use necessary to mak e these ev ery-da y-ev en ts in to

m ultimedia comm unication assets.
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