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Abstract

Semantic annatation of multimedia contert is importart for training, teding, and assessirg contert-based algorithms for indexing,
organization, browsing, and retrieval. To this end, an annaated multimodal movie corpus, the so cdled MUSCLE movie databese
has been colleded to be usal as ated bed for development and assesament of contert-based multimedia processirg, such as spegker
clusterirg, spe&ker turn detedion, visual speed adivity detedion, face detedion, fadal feaure detedion, face clusterirg, scene
segmentation, sdi ency detedion, and multimodal dialogue detedion. All metadataare saved in xml format foll owing the MPEG-7 1ISO
prototype to ensure data compatibility and reusability by different use's and applicaions. The entire database can be downloaded
throughthe web for research purposes. Furthermore, we desaibe a novel annaation tool cdl ed Anthropos7 Editor.

1. Introduction

The wide prevalerce of personal computers, the
deaeasing cost of mass storage devices,ard the advances
in compression techniques have fuelled avag increasein
digital multimeda contert, giving rise among others to
online music and video stores, personal multimeda
cdlections and video on demard. However, the
convenience of multimeda librariesard the functionality
of the aforementioned applications will be in doul,
unlessefficient multimeda data maragement, necessary
for organizing, navigating, browsing, seaching, and
viewing the multimeda content, is employed (Beretcs,
2008. Multimeda standards such as MPEG-4 and
MPEG-7 provide important functionality for
manipulation and tramsmisson of objeds ard the
as®ciated metadata, but the extradion of the semantic
desciptions and the multimeda contert is out of the
stardard scope (Chang, 2007).

In this paper, we present a large multimodal corpus
that has been cdlectedand amatatedin order to testard
ases different algorithms and hypaheses such asador
clustering, visual speech detedion, dialogue detedion, or
multimodal saliency detedion. Rich annaation by
multiple human amatatars for concepts such as dialogue
manif estations in awlio ard video, basedon the level of
badkground auwdio, preseme of faces, preseme of lip
adivity, is offered Anocther concept thatis definedin the
datalase is saliency. The datatase covers 4 distinct
modalities namely audio, video, audiovisual, and text and
offers amotated examples for the aforementioned
concepts. We alsodescibe a novel video amatation tool
named Anthropos7 Editor, which offers cgpahbilities for
visual reviewing and edting of MPEG-7 data,following
the MPEG-7 1SO format.

The outline of this paperis asfollows. Sectim 2 lists
some well known video ard audio amotation tools and
surveysANVIL. It dso providesa gereral overview of
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the Anthropaos? Editor with emphasis to datadisplay and

edting using Anthropos7 edtor. Sedion 3 provides a
desciption of the collected movie datatase Finally,
conclusions are drawn in Secton 4.

2. Video annotation tools

A number of video amotation tools have been developed
the pastyeas. In addition to the tools reviewedin (Gam,
2004, we mention the following ores: IBM-MPEG-7
Annotation Toadl, Ricoh— Movie Toadl, ZGDV - VIDETO,
COALA - LogCreaor, and ELAN. Sewral fadors
influence the choice of the amoatation todl. First, the tool
must be abde to suppat the amatation scheme. Secand, it
must be user friendly and, in many cases, compatible with
othertools. Third, it is desired that the tool can trarscribe
both audio and video data Finally, the tool must be
suitable for several tasks, such asamoatation of speakers
ard addresees aswell as several types of dialogue ads
(Gamg, 2009. In the following, we survey ANVIL ard
descibe the feaures of a nowel amatation tool cdled
Anthropacs? edtor.

ANVIL is a free video amotation tool, used at
reseach institutes world-wide. It offers frame-accurate,
hierarchical multi-layered amotation driven by
user-definedamotation schemes.The intuiti ve amotation
board shows color-coded elerrents on multiple tradks in
time-alignment. Spedal feauresinclude crosslevel links,
nontemporal objects and a projed tool for managing
multiple amotations. ANVIL can import data from the
widely used, pudic domain phoretic tools PRAAT ard
XWavwes, which allow predse and comfortable speech
trarscription. ANVIL's datafiles are xml-based Spedal
ASCII output can be usedfor import in statistical toolkits
(like SPSS.

Anthropaos? Editor is an amatation tool for MPEG-7
advarced viewing and/or edting. It makes viewing and
edting of MPEG-7 videocontent desciption anessy tak.



Sweh a desciption can be related to time/duration of
scenes and shots, frame-basel information, such as the
Regons of Intereq (ROI) that encanpassa spedfic ador
in aframe, and high-level information regarding the video,
such asthe names of persons or adors appeaing in the
videa In order to \visualize armd manipulate
time/duration-related information, Anthropos7 Editor
uses the Timeline Area Information basedon a single
frame, isvisualizedin the Video Area Other static movie
information, as well as duration amd frame-based
propetties appea in the Static Information Area These
aress communicate with each other, auomating various
tasks ard improving the way the user interads with the
Anthropos? Editor. For exanmple, the Static Information
Area automatically shows the properties of the
comporert the user interads with; the Timeline area
follows the playbadk of the Video Area The user may
also charge the video paosition from the Timeline Area
Anthropaos7 Editor usesoverays ontop of the VideoAreg
eg. it can visualizethe ROI of each ador on every frame,
if such information is preset in the MPEG-7 file. The
user can interad with these ROIs using the mouse. Every
2-D image regon that encanpas®san ador, or parts of
actor’s body defined in the Anthropos7 file can be
overaid on the correspndng video frame as a Polygon
or a Box (redargle) and the user can modify its pasition
ard its propetties such asthe size of the box. A ROI (or
parts of it) can be moved or deletedard new ROIs can be
added ROI edges can be also deleted or added The
application auomaticdly tracks all these changes ard
saves them in the corresppndng Anthropas? file, an xml
file inthe MPEG-7 format. For more accurateedting, one
can use the static ROI property window, which is opened
assoonasthe user clicksonaROI. Inthe currert version,
ROIs are retrieved only according to the Anthropacs7
desciption of the Actor Instance No user defined
schemas are suppated Apart from a drawn ROI, the
name of the associated ador is also depcted on screen.
This way, the end user can diredly iderntify ROIs ard
adors, tradk face detedion results and locae erors.

3. MUSCLE movie database
specifications

The basicrequiremert for the movie datakaseannaation
is that the concepts (eg. dialogue, saliency) must be
descibedin each modality indeperdently aswell asin a
crossmodal manner. This means that there must be
audio-only and video-only descriptions, but audio-visual
desciptions aswell. This fad emergesfrom the reseach
community needs to processthe same datafor different
applications. Thus, several modalities along with the
correspndng dialogue and saliercy amotations are
suppated audio-only, videc-only, text-only, audio-visual.
A more detailed desciption of these amotations is
provided in subsedions 3.1 ard 3.2, respedively. The
movie datatase ard the xml amatation files can be
downloadedfor reseach purposesthroughthe URL :

http://poseidon.csdauth.gr/EN/MUSCLE_moviedb.
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3.1 Dialogue annotation

In total, 54 movie scenesof total duration 42 min and 41
sec have been extraded from 8 movies from differert
gerres (Tade 1). The audio language for all seleded
scenes is English. The duration of each scene is between
24-123 semnds ard the scenes have been caefully
seleded to represenm all possble cases. More details on
the movie scenes are listedin Tabe 1. Each movie scene
is separatedin two different files: an audio file, which
contains the audio of the scene and a video file, which
contains the video of the scene withou audio.

Number Number of | Sceres
Movie title of nortdialogue | per
Dialogue | scenes Movie
scenes
Analyze That 4 2 6
Cold Mountain | 5 1 6
Jadie Brown 3 3 6
Lord of the|5 3 8
Rings |
Platoon 4 2 6
SecetWindow | 4 6 10
The Prestge 4 2 6
American 10 0 10
Beauty
Total number | 39 19 58
of scenes

Takbe 1: MUSCLE movie datakasedesciption

Different human anndatars worked on the audio and
videofiles. The dialogue type label wasadded to each one
of the scenes(auwdio ard video), one label per scene. The
dialogue types for awlio are as follows. CD (Clean
Dialogue): Dialogues with low-level audio badground
BD (Dialogue with badckground: Dialogue in the
preserme of anoisy badkgroundor music. A mondogue is
classfied as either CM (Clean Monodogue), i.e.
mondogue with low-level awlio badground or BM
(Mondogue with badkground, i.e. mondogue in the
preserte of a noisy badkgroundor music. All scenesthat
are not labeled as CD or BD are considered to be
nortdialogue (Non Dialogue - ND). The dialogue types
for videoare asfollows. CD (CleanDialogue). Two adors
are preseiin the scene, their facesappea simultanecusly
or in an altemating patten (A-B-A-B), ard there is lip
adivity; BD (Dialogue with badkground: At leasttwo
adors are presen, their facesappea simultaneously or in
analtemating pattemn in the scere andthere is lip adivity,
while other adtors, apart from the two that are ergagedin
the dialogue, appea. Large intervals where no dialogue
occurs might be included in the scene. The mondogue
typesfor videoare labeledasCM (Clean Monologue), i.e.
one ador is presem in the scere, his face is visible ard
thereis lip adivity or BM (Monologue with background),
i.e. at leastone ador is preen, his face is visible and
there is lip adivity while other adors might appea ard



large intervals where no dialogue occurs might be
included in the scene. Similar to awdio scenes, all video
scenes that are not labeled as CD or BD, including
mondogues, are considered to be non-dialogue (Non
Dialogue - ND).

The extradedamotation metadatafor the awdio files
are speech adivity data,namely speechintervals, defined
from the start and the erd time, for each ador in a scene.
For the videofiles, lip adivity dataare exradedfor each
ador (2 adors in each scene maximum), definedthrough
intervals spedfied by the start and end time and frame.
The following three states are used to label each lip
adivity interval: O indicates that badk of ador's heal is
visible; 1 indicates that ador's frontal face is visible, but
nolip adivity occurs; 2 is indicative of ador's frontal face
visibility with lip adivity. The structure of the annaation
is descibed in xml format, not following the MPEG-7
ISO pototype.

Afterwards, shot cut information, human face
detedion, and face tradking information are extracted for
all scenes. Shot cut information is extradedusingthe Shot
Boundary modue of the DIVA 3D software padkage. The
modue provides shot boundary detedion and shot
information management capalilities. The extraded
information was subsequently processed by a human
amotator that correded the erors. Human face detedion
ard fae tradking information is extradedfor each frame
using the DIVA3D tradking modue. The modue allows
the user to perform either only automatic human face
detedion, or to combine the face detedion processwith
faee trackking. The face of each ador patticipating in a
dialogue or mondogue is assigned a boundng box in
each frame of the scene. Facetradking results were edted
when nealed by human anndatars using the Anthropas7
Editor. The extraded dataare savedin an xml MPEG-7
compliant manner.

Finally, the two xml files (audio, video) are merged
into one xml file for each scene following the MPEG-7
format. The annaations for the two modalities are
synchronized since they make use of the same timeline,
thus providing joint awlio-visual amotation information.
Furthemore, the amatation datainclude the cagptions for
the dialogues and mondogues in the scene. It shoud be
notedfor the time-being dialogue amotation and cgptions
do nat exist for the films The Prestge, and American
Beauty.

3.2 Saliency annotation

Saliercy annatation is being produced basedon marual
detection of an audio or visual event that “pops-out”, i.e.
which hasthe unique condition or quality of standing out
relative to its environment. Attention in audio signalsis
focused on abrupt changes, trarsitions ard atnormalities
in the strean of audio evens, like speech, music,
ervironmental noises in red life or sound effeds in
movies. The saliert fedures that attrad more attention
can be deteded more clealy. The same observations are
valid in case of video signals, where outstanding colors
(compared to the badkground color), akrupt scene
charges or movements, or sudden ewents attrad the
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viewer’s attention (Raparzikos, 2007).

Three movie clips of total duration ~ 27 min have
been seleded from 3 differert movies of different genres
(“3007, “Cold Mountain” and “Lord of the Rings 1”). The
clips have been seleded after careful consideration; to
represen all possble casesof saliercy, i.e. visual, audio
ard audiovisual saliercy, aswell assmocth altemations
between adion/non adion parts, ard dialogue/ron
dialogue parts to be included The audio contert includes
speechin various conditions; speechin form of dialogue,
speechwith badkgroundsoundwhich can be music, noise,
other speech or ervironmental sound The music content
can be found in various condtions too, music with
badground noise, speech or effeds. The badkground
soundsin the clips include ervironmental sounds such as
anmals (dog barking, birds singing), autos, knockings,
sword sounds etc. and sound effeds. The visual content
includesa variety of differert elements, i.e. abrupt scene
charges, computer mace light effeds and other edting
effeds.

All movie clips are amotated by two different

amatators. No strict duration for the amotation elemerts
is spedfied, yetan audio eventisaboundedregonintime
thatis charaderized by a variation or trarsitional stateto
one or more soundprodicing sources (Evargelopouos,
2008. An evert consideredsalient is amotatedseparately,
as a means to assgn a separate saliercy fador. The
saliercy fador for an audio sequerce depems on the
impad the sound makes in different scenes ard its
importarce for the amotatar. No semantic or linguistic
consideration of the content is takenfor speech saliercy,
which is only basedon the intersity and strength. Visual
saliercy concerns pop-out everns (pop-out color and
pop-out motion) and how saliert they are considered by
the amoatatar. Abrupt changes and suddenevents can also
be reqardedassaliert. Silence onthe other hand, meaning
thatnosignifican soundis occurring in the segment is not
amcatatedatall.
The amotatars, having already predefined all the alove,
agree on definitions of the audio and visual events but
since each ore of them can have an individual opinion
about what is salient, likabe, intereding or outstanding
for the serses,they are freeto dedde the saliency fadtor of
eaxh event based on their own likes and dislikes.
Consequertly, amotations from different amaotators show
some analogy;, however since the anndatas have
differert likes and dislikes there are variations on the
saliercy fador. Suwch dispanties are notabe at the
amoatation of generic saliency where the anndatar marks
only the parts that bea a saliercy fador.

Anvil hasbeen usedfor saliency annaation. A rich

annaation scheme has been defined in order to get all
posdble saliercy fadors. The three main saliency
caegories of the annaation scheme are visual saliency,
audio saliercy and gereric saliercy.
Audio sdliency is annaatedusing only the auditory sense;
visual saliency only the visual sense while gereric
saliercy is  anndated using both  modalities
simultanecusly.

Audio saliency includes a description of the audio
type found in a scene. The caegories that have been
chosento bestfit all pasdble kinds of sounds in movies
are: voice/dalogue, music, noise, sound effed,
environmental sound machine sound badkgroundsound
unclassfied soundard mix sound The amotata has the



oppatunity to choose more than one of the above sound
typesto descibe every event, since in a movie up to 5
sounds or more can be deteded simultaneausly.
Theredter, afador of high, mid, low or nore is assgned
for the saliercy. Speech saliercy is measured by the
intensity and loudress of the voice (and defined asextra
strong strong normal, or reduced). Audio ard speech
saliercy fedures ae presertedin Tabe 2.

Audio Saliency
Voice/Didogue, Music,
Noise, Environmental
. sound Machine sound
Audio type Badkground Saund
Unclassfied sound Mix
sound
Saliency Factor None, Low, Mid, High
Speech Saliency
Actor Id (actor’s numeric label)
Visible, Non visible,
Visibility Voice-Over visible,
Voice-Over nonvisible
: None, Reduced, Normal,
Saliency Factor Strong Extra Strong

Take 2: Audio ard speech saliercy feaures

Visual saliency includes a description of the object’s
motion in every scene. Changes of cast ard pop-out
everts are amatatedtoo. Pop-out evernts, asstatedbefore,
can either refer to color or motion (compared to their
ernvironment). Visual saliency is measured as high, mid,
low or nore. In Tabe 3, all visual saliency feaures are
presenedin detail.

Visual Saliency
Start-Stop,

Stop-Start,

Motion Impulsive event, Static,
Moving, Other

Changes of cast (binary dedsion)

Pop-out event (binary dedsion)

Saliency Factor None, Low, Mid, High

Tale 3: Visual saliency feaures

Gereric saliency is a low-level desciption of
saliercy, where the description feaures are: audio
saliercy, visual saliercy and audiovisual saliency, i.e.
when both modalities contribute equally to saliercy.
Saliercy can be measured as high, mid or low. Gereric
saliercy fedures @nbe seenin Table 4.

Generic Saliency
Visual, Audio, Audio Visual
None, Low, Mid, High

Saliency Type
Saliency factor

Table 4: Generic Saliency Features

The above seleded awliovisual fedureshave already
been provenuseful and promising in ongang experimerts
aiming at comparing human vs. auomatic amotations as
well asin testing human evaluations of video summaries.
The performance compatison of the audiovisual saliency
evert detedor against the manual anndaton on the
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selededclips showed goodageanent. The output of this
procedure was a saliercy indicatar function lg(n) where
n is the temporal frame index. The saliert regons were
computed auomaticdly by seleding a threshdd on the
medan filtered awdiovisual saliency curve. Median filters
of differert length frames were used Espeaally for the
longer medan filter, the corred frame clasdfication (as
salient or non-salient) was up to 80% (Evangelopouos,
2008.

4. Conclusions

In this paper, MUSCLE movie datalasewasdescibed It
is a multimodal amatatedmovie datakase.The fad that
MUSCLE movie datatase encompasses 4 modalities,
namely audio-only, videc-only, text-only, and awdiovisual
makes it an efficient test bed for the awlio and video
reseach communities. Well known annaation tools are
surveyed including a nowel tool, named Anthropcs7
Editor. Future work will focus on the asgsament of
ageamnent/disageement between amctatas for the
concepts of dialogue and saliency.
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