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ABSTRACT

The browser evaluation test (BET) is a method &measing
browser performance on meeting recordings. Thebeurof
observations of interest found in the minimum amount of
time is used as the metric. Observations of istesre
statements about the meeting collected by independe
observers prior to performing an evaluation. Wtesting a
browser, subjects are presented with questionsrdfemm
the observations, enabling browsers to be assésdedms
of both speed and accuracy. This paper introdtiee8ET
and applies it in a trial run. The resulting ssoaém to be
objective, independent, and repeatable.
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One critical problem is to determine how to evatutitese
different browsers. Currently there is no standardluation
procedure for meeting browsers. In some casesyaian

is absent [2,4,5,7,9,15,16], in others it is bagsednformal

user feedback [6], or focuses on a specific interfalement
(e.g. video key frames [10]). Where objective data Ibasn

collected by asking users to carry out tasks, tlasks are
often not consistent across studies [13, 22]. elnegal, user
tasks and the questions asked of users vary widedypften
loosely defined, and the final scores are therefigyen to
considerable interpretation. Most importantly, lewer, it is

not currently possible to compare browsers and biryv
techniques objectively.

In many other fields of research, an objective meaof
system performance along with a standard corpussandf
reference tasks can be of enormous benefit in mglpé-
searchers compare techniques allowing the fieldntke

Information Systems — evaluation/methodology; H.5.2 Progress. For example, in the field of speech geitin,

[Information Interfaces ankresentation]: User Interfaces —
evaluation/methodology; H.1.2 [Models and Princifile
User/Machine Systems — human factors, human infioma
processing

INTRODUCTION

Meetings are an integral part of our working livedere

important information is exchanged and decisioesraade.
Until recently, it was impossible to capture megtinfor-

mation reliably, but developments in recording atarage
techniques are now making this type of data reaahigil-

able. While it is straightforward to play back buce-

cordings, it is much more laborious for users towse these
recordings for elements of interest. The developna

new technology to enhance browsing of recorded imget
has therefore become an active area of research.suh

veyed in [26], different designs centered aroundudaents,
video frames, transcripts, topic analyses, and asd#fiacts

such as slides [2,4,5,6,7,9,10,14,15,16,22].
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the use of standardized tasks, metrics and cofpasanade
possible the construction of real time, large vadaty sys-
tems that would not have been feasible ten years ag
[18,24]. And the text retrieval conference (TRE@s also
used standard corpora, tasks and metrics with greatess:
with average precision doubling from 20% to 40%he last
seven years [27,28]. The aim of this work is twelep
equivalent metrics for meeting browsers.

In this paper, we discussbaowser evaluation test (or BET)
for meeting browsers, originally proposed in [7There is
considerable breadth in what it means to browsesatimyg,
and in usage scenarios for meeting browsers. ¥ample,
the distinction between searching and browsing @ n
always clear. We consider search for specific tsvas a
part of browsing, but browsing also includes theida
assimilation of a meeting overview, and the ability
quickly skim through a meeting to find unexpecteihfs of
interest. One of the challenges in designing algomowser
evaluation test is to create a task that takes a&umount
these multiple dimensions of browsing.

We define the task of browsing a meeting
recording as an attempt to find a maximum
number of observations of interest in a minimum
amount of time.

A key problem in testing browsers, therefore, ieniifying
theseobservations of interest. The range of possibilities is
enormous and depends upon meeting content anddndiv
user interests. The BET method identifies obsermat of



interest based on the impressions of ordinary geoftldoes
not reflect the particular interests of the experiner or
browser designer.

We aim to make the BET:

a) an objective measure of browser effectiveness based
user performance rather than judgment;

b) independent of experimenter perception of the bhogvs
task and meeting structure;

c) produce directly comparable numeric scores, autemat
cally; and

d) replicable, through a publicly accessible web aitew-

ing different researchers to evaluate their brow/serd
benchmark them.

This paper first presents an overview of the metheot
then describes each of its significant featuredeatail, illus-
trated by results from a trial run of the BET.

OVERVIEW OF METHOD

The BET objectively measures how well a browseisBas
the goal of finding the most observations of insén@ the
minimum time, using two groups of people: obseneand
subjects. Observers have no stake in any partibutavser,
nor any bias about what is interesting in meetingmlike
the experimenters or browser designers themselS8eseral
observers watch meeting recordings and producet afse
‘observations’. Subsequently, for each browsereunest, a
fresh set of subjects is presented with questiasgd on the
observations. Ultimately, their answers determanscore

for the browser.
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Figure 1. The BET method.

The BET method is summarized in Figure 1 above.e Th
significant features are described below, withHartdetail
in subsequent sections:

e Thecorpusis a significant set of media recordings
providing the data to be browsed.

e Observers watch selected meetings from the cor-
pus, to produce a store atfiservations.

e Later, during testing, the observations on some
meeting are sampled to produess.

e Subjects use thebrowser under test to review the
meeting, answering as many test questions as they
can in a short time.

e Answers produced by the subjects are stored for
scoring and analysis.

e Scoring compares the subjects’ test answers to the
original stored observations, to computscare for
the browser.

Using the BET requires considerable investmentie-time

creation of the corpus and collection of the obagowns. In

order to understand final browser scores, it is alscessary
to run benchmark tests for well-known conditions grub-

lish them along with the corpus and observatioRisis need

only be done once, however. Subsequent browstsr tede

advantage of this one-time work to run tests amtypce

comparable scores, repeatedly.

Further detail on each of these points is proviiedhe
remainder of the paper. Within each of the follogvifour
sections (concerning the corpus, observationsintegind
results), the BET method is explained in detaild simen a
subsection illustrates its application in a triahy showing
how to construct benchmark tests and scores fanpke
meeting browser.

THE CORPUS

The corpus is a set of media recordings consistinthe
data to be browsed. The BET can be applied tonsbeu of
different types of corpuse@. news videos, home videos, or
meeting recordings), but our initial applicationeeting
recordings.

Design of the corpus has enormous influence onBi&E.
The corpus determines the observations made, tbstiqus
asked, and ultimately the browsing behavior ofghikjects.

BET results obtained with the use of one corpustlaeee-
fore not directly comparable to results obtainethvainother
corpus. This implies that a shared corpus mustivadable
to anyone performing comparable BETSs, so shouldcoat
tain sensitive information. It also implies thaetrelevance
of BET scores to real browser applications is ddpahon
the relevance of the corpus to these applicatiofRsr our
purposes, the corpus must contain recordings é¢fmest-
ings. To facilitate the selection of diverse okees and
subjects, the content of the corpus should alsadrepre-



hensible to a wide audience. Both observers atjests
must be able to follow discussions, reasoning andlicts
within a meeting, although not necessarily in eveeyail.
For example, planning a social event or a commaarer
izational issue is preferable to discussing theheragtics
behind a new algorithm.

Trial Run Corpus

The recorded meeting used for the trial run wag-mihuté
discussion between four people on how to selecandut
furniture in a university reading room. This rediog was
made in IDIAP’s smart meeting room [19] by A. Ligska
as part of her work in the IM2 project [12,17].idtavailable
for viewing (along with all other data discussed this
paper) at the BET web site [3]. A large multi-nedneet-
ing corpus collection effort (now underway as pafrtthe
AMI project [1,19]) will provide additional meeting
recordings for use in future applications of theTBE

THE OBSERVATIONS
Questions to be used in browser tests are detetinbiya set
of observers, who produobservations of interest.

The observers independently.e( alone) watch selected
meetings from the corpus. Observers have avaitieldull
recordings from every media source, in parallet|uding
paper printouts of the slides accompanying the imget
They may rewind and replay the sources, as theiredes
There is no time limit for the observers, but ie thial run,
people spent about 4% times the duration of thetingeéo
complete their observations.

Instructions are given in a standard manner on la page
made available with the corpus. Each observarssucted
to produce observations that the meeting parti¢gpappear
to consider interesting. Asking observers to tdie per-
spective of participants is meant to temper unddieénce
of each observer’'s own special interegtg.(someone who
finds gesticulation more significant than issuescdssed).
A single observer does not typically make the sainser-

vation multiple times, but the most significant tieas of
each meeting are observed multiple times by diffe peo-

ple, albeit in slightly different forms. Thus, sal®s drawn
from the set of all observations can include migtimn-

stances of common points of interest, and thessizdl dis-

tribution of selected observations reflects thedlative

frequency within the meeting.

This approach avoids the introduction of experiraefias

regarding the relative importance of particular timeg

events. Instead of looking for pre-determined ganeate-

gories of events considered to be significad. @greement,
disagreement, action itemstc.) we sample from the
specific details selected by our independent olesenwithin

each particular meeting.

! Actually a 44-minute segment from a 47-minute rdia.

W .gr)[ El 435/474&2'

Remember: Trug statement:

o Interesting to participants
« Related and complementary.
o Difficult to guess,

o Player pasitioned correctly.  Fgios statement:

Review the full instructions.

Nearbyl Ar'oundi Thraughout | 3

Figure 2. Observer web form.

Each observation is stated as a complementaryopabate-
ments, one true and one false, both of which ater la
presented to subjects during testing. Observers ar
instructed to produce observations that shouldoratasy to
guess without use of a browser (difficulty is vieif later),
and the observations should be simply and conciaktgd.
To encourage brevity, observations are collectedaviveb
form (see Figure 2 above), where the box for treeokation
text is small.

Observers typically type their true statementst firs the
upper text area. As soon as they begin typing,ntledia
player is paused so that its position can be recbalong
with the observation. To encourage consistencyéen the
two complementary statements, the first statemerauto-
matically copied into the other text field for edg before
submission.

Each observation is time-stamped with the media tinto
the recording, and submitted with an estimate ofdtality:
nearby, around or throughout. As shown later in the paper,
this is used to determine the temporal corresparelen
between questions and their answers. The obsasserci-
ated with each observation is recorded, and easéroeér is
given a questionnaire, recording personal and psideal
details, so that these variables are availableetartalyzed
for possible influences on the score. (Later, sttbjeare
given a similar questionnaire.)

Trial Run Observations

In the trial run, we collected 294 observationsnfr@ix

observers about a 44-minute meeting, or roughlyalyser-

vation per meeting-minute per observer. No attemnapt
verify the observations was made, as this woulishtreduce
experimenter's judgment — which the BET attempts to
exclude.
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Figure 3. Observation density.

A plot of observation density from the trial rureésFigure 3
above) shows the total number of observations nigdall
observers within one minute on either side of eanferva-
tion.

The peaks in this graph identify parts of the nregthat can
be interpreted as “hot spots,” where the most elagiens of
interest occur in a short period of time. Casnapection of
observations in these peaks shows considerabléapyee.
most mention the same participant making a pointakthe
same topic. Defining meeting “hot spots” in thiayis an
alternative method to that used by ICSI [13] budwgt help
browsing performance as defined above,to help people
find the maximum observations of interest in thenimum
amount of time.

Observations cannot only be used for browser tgstit
they can also be used for meeting analysis, andther
development of better browsers in the future. @ramis-
ing direction, for example, is automatic detectidmeeting
hot spots using machine-learning technigues sucth@se
proposed in [19]. More hints on useful browsetdegs can
be gained by characterizing the observations, éapec
during peak times. One striking attribute, for mde, is
that most observations are about individual pavénots,
rather than about overall group actions. Of thetem most
frequently used words in the trial run observatjofuar
were the participants’ names, while the remainderew
insignificant the, of, to, a, is andthat). The name of at least
one participant occurred in 81% of our trial rursetvations
(238 out of 294).

These observations support the intuition that spokerds
in the audio channel are more important to broveseform-
ance than information in the video channels, bexanest
of the observations are about what participantd. sdror
example, the words “want” and “says” appear in tbp
twenty most frequently used words. This encourdigeker
work on meeting browsers that support navigatiaough
speaker segmentation and speech transcription.

BROWSER TESTING

Test subjects are neither participants nor obsgrvand
preferably have no direct or vested interest incthetent of
the corpus. Their task is well defined and effedti deter-
mined by the observers, so the precise backgroumtd a
interests of each individual subject is not critica

Subjects can take several tests, each of whichresgthem
to use the same browser, to examine one of seusrat-
ings, one per test. That is, the test is admirgstéetween-
subjects” — a necessity, as other researchers atay test
other browsers elsewhere. The order in which eagbting
is presented is counterbalanced across subjecspid any
sequence effect.

Each test is a set of questions drawn one at aftione the
observations. Both the true and false statemehtano
observation pair are presented together in randater@and
the subject must use the meeting browser to deglieh

one is correct. Presenting subjects with bothestants,
rather than just one, gives them more informatiboua
what to look for in the meeting, and highlights ttreicial

facts necessary to determine the answer.

Questions are presented at the bottom of the s@negemwin-
dow like that illustrated in Figure 4 below. Wheme of the
statements is selected, t¥ button is enabled, and when
pressed, a new pair of statements is immediatedggmted
for guessing.

Tests have a time limit of half the duration of tineeting
under examination. This is partly to simplify sdbéng of
subjects, but also to prevent a simple playbadhefwhole
meeting from satisfying the questions. Time presss
required in order to emphasize “the minimum timgpda-
tion from our definition of browsing. To help remdi sub-
jects of their time limit, a continuously runninguntdown
timer is displayed above th®K button used to submit
answers. Each answer is time-stamped with bothrehe
time of the answer and the media position.

Observations are selected randomly for each tasgt,nb
observation pair is used more than once in the daste In
order to avoid a ceiling effect, the number of dioess in a
test is practically unlimited.

This testing process is entirely automatic withidesdmin-
istered via the web. This simplifies use of mamggbly
unknown subjects, but does not imply that any beswsust
itself be web-based. The media files may be a logpy to
maximize playback performance.

/3 select the correct statement and press OK

Titne Left
19: 52

En

" Susan says the footstool is not expensive

€ Susan says the footstool is expensive

Figure4. A BET question.



Discussion of testing options

An alternative approach to presenting questions ana
time is to show each subject a large set of quesad at
once, and ask them to answer as many as possible wikin
time limit. This approach can be argued to asshes
browsing task (rather than just searching) moreurmtely
and may better reflect the scenario where a pesstnying
to learn as much as possible about a meeting liro& 8me,
rather than an attempt to find one particular fadowever,
there are practical problems with this approaeh. (how
many questions to present, and finding screenestate for
hundreds of questions). It also has the disadgantiaat it
may encourage too much guessing, and that resillitgany
due to “exam technique” or the ability of subjetischerry-
pick the easiest questions.

However, sequential presentation does indeed telena of
both searching and browsing effectiveness — note pur
searching. During the later part of the test, scisj have
already browsed through large parts of the meefimgto
half). Later questions become progressively easier
answer based on the relevance of material vieweiewh
looking for answers to previous questions. Thisitan is

at least partially supported by results of thel trim (pre-
sented in the next section) which clearly showrameaase of
speed and accuracy in the later parts of the tests.

Benchmark tests

Published along with each BET corpus and obsenvatit
are also two benchmark scores. These are fromoives
time tests that are performed using each of thiovidhg
conditions:

» Guess condition: educated guesses with no media present

whatsoever;

» Base condition: the same basic playback software used by
the observers.

The Guess condition reveals whether observatioastar
easy to guess, and it provides a lower bound belbigh no
browser should sink, no matter how constrained.

The Base condition provides another useful refexgraint
because we know that all information the observessd
was available through this interface, but the okear had
unlimited time while the benchmark base test istéoh to
just half the recording time. A severely restricterowser
(e.g. video only, without audio) could score lower thie
benchmark base, but we would expect most browssgule
ers to consider the Base condition score as a mimim
starting point.

Trial Run tests

In the trial run, we tested a total of eleven woraed thir-
teen men primarily from academia, whose averagewse
35. All subjects were given 22 minutes to answerstjons
about the 44-minute trial run recording. In theeGsicondi-
tion, they saw only the question window illustratedrigure
4, but in the Base condition they also had the methyer

used by the observers (in Figure 2 above), butowitlihe
true and false type-in fields. Eleven subjectseatested in
the Base condition, and three subjects were teistetie
Guess condition. Guessers worked so fast that pney
duced more than fifteen times more answers peresulj
the Guess condition than in the Base condition, and
subject exhausted the question set. As a resuolte reub-
jects were tested in the Base condition so asmaiagnify
the imbalance in number of answers

Ferret browser

The experimental Ferret browser [30] can be condidu
with a range of possible features to assist naggatithin a

meeting recording. For the trial run, we tested ¢abjects
using a configuration of Ferret labeled as thecéndition,

illustrated in Figure 5 below.

The top part of the JFscreen is the same video and white-
board player used by observers and the subjedtziBase
condition. The bottom part of the screen, howepeasyides
three additional navigation aids: speaker segmientt a
rough transcript generated by automatic speechgretton
(ASR), and captured presentation slides, all autiaalby
generated from the meeting recording.

1) The speaker segmentation is presented on a scrolla-
ble and zoomable timeline displaying a colored
column for each participant whenever that person is
detected as speaking. A red horizontal cursor
moves along this timeline as the media advances,
and users can drag this cursor to control playback
position, as well as click on any segment to play i

2) A very rough ASR transcript generated by
Karafiat using the M4 recognition system [29] is
colored by participant, but has more than a 70%
word error rate. At the top of this column is atte

field and “Find” button for searching specific

words in the transcript. The user can click ort tex
fragments to move playback to the corresponding

point in the meeting.

B FerretASR : [55C0-Meeting_024 - Micr

85C0
RO

rned about how long the

san is concerned about the amount of time left for the meeting

Figure5. The F; condition.



3) Every slide change that occurred during the meet-Scores for subjects in the Base condition are shHawirable
ing is captured and displayed in the right column. 2 above. Of the eleven subjects in this conditiao, scored
Subjects can click on these images to navigate thel00%, but one of them with double the questionghef

player to the point in the meeting when that slide other.

was first displayed.

F, was tested on people drawn from the same subjedttgs
the observers and benchmark conditions, primaiilyha
University of Sheffield. Browser software and neegiay-
back was running locally, submitting results tovees at
IDIAP. To prevent the possibility of communicatitags or
browser crashes from invalidating a testing sessibe
countdown timer resumes from the point of last siskion.

RESULTS FROM TRIAL RUN

Scores from testing the two benchmark conditiortsfarare
presented first as raw scores, followed by thrkestilative
graphs, and ending with an overall BET score pairefach
of the three conditions.

Raw scores

The score for each subject test is simply the ptogo of
correct answers obtained. A perfect score forsawsuld
therefore be 100%, while random answers would ygeld
score of around 50%.

Subject Answers Correct Incorrect Score
Al 255 142 113 55.7%
A2 220 123 97 55.9%
A3 135 81 54 60.0%
Guess Total 610 346 264 56.7%

Table 1. Scoresfor the Guess condition.

Scores for subjects in the Guess condition are sanmed in
Table 1 above. The three subjects scored an avesfg
56.7% correct answers. This is consistent witheeigtions,
showing that observations were not too easy to gues
rectly. The subjects answered very different nuis b
questions — one of the subjects completed all thestipns
in the database. However, the slowest subjecesetithe
highest score.

Subject  Answers Correct Incorrect Score
Bl 22 14 8 63%
B2 25 17 8 68%
B3 12 7 5 58%
B4 8 8 0 100%
B5 5 2 3 40%
B6 3 1 2 33%
B7 12 8 4 66%
B8 5 4 1 80%
B9 8 3 5 37%

B10 22 12 10 54%
B11l 4 4 0 100%
Base Total 126 80 46 63.5%

Table 2. Scoresfor the Base condition.

Once again, there is greater accuracy @wesl
speeds. The average score in this condition was%63-
somewhat higher than the Guess condition, but wily a
fifth of answers. Surprisingly, three subjects recoless
than random, despite watching significant portiaisthe
meeting.

Subject Answers Correct Incorrect  Score

C1 20 11 9 55%
C2 6 3 3 50%
C3 18 17 1 94%
C4 21 12 9 57%
C5 18 11 7 61%
C6 11 7 4 63%
Cc7 6 6 0 100%
C8 14 10 4 71%
C9 12 11 1 91%
C10 7 2 5 28%
F, Total 133 90 43 67.7%

Table 3. Scoresfor the F; condition.

Scores for subjects in the Eondition are shown in Table 3
above. The ten subjects in this condition achiexestore
67.7%. This is larger than the Base condition, waiitth a
slightly larger number of questions answered in shene
time (13.3 questions per subject, versus 11.5 Her Base
condition).

Scores over time

There are several times associated with each antveereal
time is recorded, along with the test time remajnior the
subject (these are not necessarily directly relatkdfor
example, a subject needs to switch machines dthimgest)
and the position in the media.

Figure 6 below shows how the average score incseaser
test time for each condition. The final restingqa of the
score is that shown in the basic result tables apwith the
F, condition ahead of the Base condition, ahead ®f3hess
condition. However, it is interesting to note tbhath the I

and Base conditions were lagging behind the Guesdic
tion for most of the duration of the tests. Thadjent of the
F1 score increases significantly with around eightumes of
the test remaining — as subjects become more familith

either the browser and the meeting itself.

Both the k and Base condition have a final spurt in the last
thirty seconds of the test. Intuition and anecddetwédence
suggests that subjects notice their dwindling tiem@aining,
abandon use of the browsers, and simply try to anag
many questions as they can in the final secondswyeder, it
is interesting to note the high accuracy of theself
answers, compared to the earlier answers and tieeGuess
condition. This suggests that subjects have leamth
about the meeting content, incidentally, duringtes.
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Media time difference

The difference between the media time of the oles&yv
player when the observation was made, and the ntidéa
of the subject’s player when the answer was subthits

plotted as themedia time difference in Figure 7 below. On
the left side of the graph are answers made belfmie cor-

responding questions, while answers made lateslaog/n

on the right. Correct answers are counted abogeaifis,

and incorrect answers below.

20

-
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Incorrect
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o

Number of Answers
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Figure 7. Correct and incorrect answer s by media offset.

It can be seen that subjects make many more canseters
(89%) within one minute either side of the origindiserva-
tion’ — compared to the overall proportion of correciveers
(66%). This holds within two percentage pointstfoth the
Base and F conditions.

2 Note that a random distribution of questions answars
would naturally yield a simple triangular profilélhe small
peaks at the extremes are due to answers suppliled start
or end of the recording, concerning the other ehdhe
recording, since the player ‘wraps’ around at theémmints.

The obvious conclusion is that

helping users navigate to the correct point in tieeting
clearly helps them to answer questions correctly.

Speed versus accuracy

Figure 8 below shows a graph of the number of dquest
answered by each subject against the proportiowenesl
correctly for the Base and; [Eonditions. Horizontal lines
for the Guess condition, the Base condition, andstirdw a
progression in accuracy, as expected. The meareydbr
the two browser conditions are marked, togetheh wite
standard deviation on either side on each axisis $imows
that F is both faster and more accurate than the Basai-con
tion.

It is also evident that both the most accurate laagt accu-
rate subjects were amongst the slowest. This stgdleat
slower subjects were either more diligent, or wenesented
with more difficult questions. As speed increashs, Base
and R subjects tend to become only as accurate as those
the Guess condition. This may be because the lerdeads
subjects to inappropriate conclusions under pressar
simply that quickly decided answers degenerate risva
guesses.
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Figure 8. Speed ver sus accur acy.

The R condition appears to dominate in the mid-range of
speeds, where accuracy is highest, with neithégla mor a
low speed. The Base condition appears to be eitber or
fast, with slower subjects achieving amongst tlghdst and
lowest accuracy, while quicker subjects achievebetier
than the Guess condition.

The overall BET scores for each condition are a péi
numbers: one representing the speed of the broiwser
answers per minute, and the other representirgcisracy,
as shown in Table 4 below.

Condition Speed Accuracy

Guess 27.7 56.7%
Base 5.7 63.5%
F1 6.0 67.7%

Table4. BET scores.



STATISTICS

This section illustrates the effort required toateea set of
corpus observations, the effort to test a singtenser, and
the statistical significance of the results.

Table 4 below presents figures for observationectitbn in
the trial run, along with projected figures for tpé&anned
application of the BET to part of the new AMI coguThe
effort of observation collection is spent only onsimce the
observations may be used repeatedly to test manwsers.

Observation Collection Trial Run Plan
Number of meetings 1 10
Average duration / meeting 44 mins 40 mins
Total length of recordings 44 mins 7hrs
Observers / meeting 6 6
Meetings observed / observer 1 2
Observers 6 30
Observation time / observer 3%hrs 6hrs
Total observation time 20hrs  180hrs
Observations / observer-hour 14.8 14.8
Total observations 294 2,667
Observations / meeting 294 267
Average test duration 22 mins 20 mins
Questions / subject-hour 31 31
Answers / test 11.5 104

Table 5. Observation collection statistics.

Table 5 below presents figures for testing an iidhlial
browser. The Base and, Eondition of the trial run are
listed separately, together with the expected éguor test-
ing a browser against the AMI observations. Weeekphat
each browser condition will take more effort toessdut the
reward lies in a tighter confidence interval witith

Browser Testing Trial Run Plan
Base F; Xn
Subjects / meeting 11 10 5
Meetings / subject 1 1 2
Subject time / subject 22 mins 22 mins40 mins
Subjects 11 10 25
Number of tests 11 10 50
Total subject time 4 hrs 4 hrs 17 hrs
Answers / subject 115 13.3 209
Answers 126 133 522
BET score 63% 68%  68%
Confidence level 95% 95%  95%
Lower confidence limit 54.0% 58.6% 62.7%
Upper confidence limit 73.0% 76.7% 72.1%
Confidence int. width 19.0% 18.0% 9.4%

Table 6. Browser testing statistics.

% Confidence limits are calculated assuming thaivans are
independent of one another. In reality, a sulgeatiswers
are not independent, especially as a test progresdbey
may be asked similar questions more than once,ewhil
familiarity with the meeting and browser increasermtime.

FUTURE WORK

Having carried out this proof of concept demongiratof
the BET technique we now plan to extend to largepara
and to different styles of browser. The AMI prdjattends
to record 100 hours of meetings, which will senge a
corpus for a larger data set, and extend the sebsérva-
tions available for experiments.

We also plan to use BET to compare different styiés
browser,e.g. speech only browsers, or browsers with no
video stream. Another possibility is to use BETd&ter-
mine the effect of various quality parameters for differ-
ent Ul components. For example, we may investiglate
effects of ASR quality, or the quality of speaketeattion on
browsing performance. These comparisons suggest ho
BET results can be used to improve future systesigds.

By comparing the BET scores of multiple system glesi
we can look at how browsing is affected by varibli€om-
ponents €.g. video, access to slides), as well as quality
parameterse(g. ASR, speaker detection). We can then use
this information to inform which components are mos
important for new browser®.¢. video may be unimportant
compared with transcribed speech), and which Ul pmm
nents need most improvemenig(éASR quality). We might
also correlate BET scores with logged user behavior
order to determine whether use of a particular éHtdre
improved BET browsing scores, again suggestingctioes

for future designs. Finally, we want to investeyahe rela-
tionship between BET scores and the subjectiveuatiains
used in many previous studies.

SUMMARY & CONCLUSION

The browser evaluation test is a method for assgssi
browser performance on meeting recordings in whtodh
number ofobservations of interest found in the minimum
amount of time is used as the metric. Observatidrister-
est are statements about the meeting collectedraeding
corpus by independent observers prior to performémg
evaluation. When testing a browser, subjects szsemted
with questions drawn from the observations, enagblin
browsers to be scored in terms of both speed acuracy.
This paper introduced the BET and applied it inia tun.

To conclude, this work aims to help us move beypace
proof-of-concept technology demonstrations of gt
browsers towards more objective, independent, apéat-
able evaluations. The ultimate aim of the BETashelp
strengthen the future development of genuinely céffe
browser technology.
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