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Abstract

Improvised acting is a viable technique to study human conication and to shed light into actors’ creativity. The US@&ivelT
database provides a novel bridge between the study of iteddatnprovisation and human expressive behavior in dyaaieraction.
The theoretical design of the database is based on the staléshed improvisation technique of Active Analysis ider to provide
naturally induced affective, goal-driven interaction.€ldarefully engineered data collection and annotationgs®es provide a gateway
to quantify and investigate various aspects of theatrieglgpmance and human communication.

1. Introduction —
Human interaction is a complex blend of intents, commu- le povs broadcast by anchorsfroporters)
nicative goals and emotions, which are expressed, among Scripted 5.
others, through body language, prosodic cues, speech con- — Y
tent. The study of human communication and expressive Improvised =
behaviors has attracted interest from multiple domains in- Log, Ry Bovn ool
cluding psychology, social sciences, engineering, theate Natural

[e.g., real life problem solving decision making]

etc. This paper describes the design, collection and annota
tion process of a novel, multimodal and multidisciplinary
interactive database, the USC Creat_lveIT database. Trﬁgure 1: Acting continuum: From fully predetermined to
database is a result of the collaborative work between thfeu"y undetermined (Busso and Narayanan, 2008)

USC Viterbi School of Engineering and the USC School of

Theater. The database is collected using cameras, micro-

phones and motion capture and contains detailed audiovi-

sual information of the actors’ body language and speeclyyations and argue that improvised performances resemble
cues. It serves two purposes. First, it provides insights in o5 jife decision making (Fig. 1, (Busso and Narayanan,
the creative and cognitive processes of actors during thé;gngy). Furthermore, it has been suggested that experi-
atrical improvisation. Second, the database offers a wellgnceq actors, engaged in roles during dramatic interaction
designed and well-controlled opportunity to study expresynay provide a more natural representation of emotions,

sive behaviors and natural human interaction. avoiding exaggeration or caricatures (Douglas-Cowie.et al
The significance of studying creativity in theater perfor- 2003).

mance is that improvisation is a form of real-time dy- A variety of acted emotional/behavioral databases exist in

namic problem solving (Mendonca and Wallace, 2007)'the literature. As argued in (Enos and Hirschberg, 2006)

Improvisation is a creative group performance where ac- .
P group p valuable emotional databases can be recorded from actors

tors collaborate and coordinate in real time to create a Col]sing theatrical techniques. Examples of databases which

herent VIewing experience (Johnston_e, 19.81)' I.mprOV'Saéxplore acting techniques include the audiovisual IEMO-
tion may include diverse methodologies with variable lev-

; . ." CAP database (Busso et al., 2008), which contains im-
els of rules, constraints and prior knowledge, concernin

: ; L . L %rovised and scripted acting, and the speech Genova Mul-
e e oo 100l Emon Porayel (SEVEP) daabase (Ganzie
y Y prop 9 b and Scherer, 2007). In (Anolli et al., 2005), authors de-

to elicit natural affective behaviors and interaction (Car _ . : :

nicke, 2008), and is the primary acting technique utilitize scribe the collection of a multimodal database where con-
. ' ' P y 9’ que . ~_textualized acting is used.

in the database. It provides a systematic way to investigate g _ _
the creative processes that underlie improvisation intéiea ' Ne USC CreativelT database is a novel, multimodal

The role of acting has been considered as a viable researgtabase that is distinct and complemets most of the ex-

methodology for studying human emotions and communiisting ones. lIts theoretical design is based on the well-

cation. Theater has been suggested as a model for be|iegstabli§hed theatrical improvisation techniq_ue of Active
able agents; agents that may display emotions, intents arfynalysis and results fror_n a close collfa_boratlon of theater
human behavioral qualities (Perlin and A.Goldberg, 1996)&XPerts, actors and engineers. We utilize Motion Capture
Researchers have advocated the use of improvisation asigchnology to obtain detailed body language information

tool for eliciting naturalistic affective behavior for stying ~ ©f the actors, in addition to microphones, video and care-
fully designed post-performance interviews of the partic-

This work was supported in part by funds from NSF ipants. Annotation of the data includes continuous emo-



tional descriptors (valence, activation) as well as theatr recordings, actors are not lexically constrained. As a re-
cal performance ratings (naturalness, creativity) fromi-va sult, the performance is characterized by a more natural
ous perspectives (e.g actor, expert, observer). The daabaand free-flow interaction between the actors which bears
aims to facilitate the study of creative theatrical impsa+i  more ressemblance to real-life scenarios, compared to the
tion qualitatively and provides a valuable source to studytwo-sentence exercise. Therefore, behavioral analysis an
human-human communicative interaction. findings on such sessions could possibly be extrapolated to
The rest of this paper is organized as follows. Section Datural human interaction and communication.

describes the theatrical methodology and design hypothd=inally we perform a brief interview of the actors right af-
ses, section 3 contains the experimental protocol and theer each performance. Examples of the questions asked
technological equipment and section 4 describes the datre ‘What verbs did you and the other actor use?’, ‘What
annotation process. Finally, section 5 contains discassiowas the goal of your character?’, ‘How would you describe

of future research directions. your and the other actor’s emotion during the interaction?’
_ These questions are designed to help understand the cogni-
2. Theatrical Methodology tive planning process of the actors as they improvise on the
scenes.

2.1. ActiveAnalysis

In Active Analysis, the actors play conflicting forces that 3. DataCollection
jointly interact. The balance of the forces determines the3.1. Session Protocol

direction of the play. The scripts used in the case play thexn expert on Active Analysis (the 4th author of the paper)
role of guiding the events (skeleton). The course of theyjrected the actors during the rehearsal and the recording
play can be close to or different from the script. This de-of the sessions. Prior to the scheduled data collection date
gree o_f free(_jom pr_owdes an flexibity to work at dif'f_erent the actors had to go through a rehearsal with the director
levels in the improvisation spectrum. A key elementin Ac- g pecome familiar with active analysis and the scene. Just
tive Analysis is that actors are asked to keep a verb in theipefore the recording of the paraphrase, there was another
mind, while they are acting, which drives their actions. Ass.minyte session to refresh actors’ memory and give the di-
a result, the interaction and behavior of the actors may bgector a chance to remind actors of the essence of the script.
more expressive and closer to natural, which is crucial iny spnapshot of an actor during the data collection is shown
the context of emotion recognition. For instance, if theypla i, Figure 2(a)

suggests a confrontation between two actors, one of thefihe data collection protocol consists of the following step
may choose the verimquire while the other may choose

evade If the verbs are changed (epgrsuadeconfron) 1 Two-Sentence Exercise (unknown verbs)
the play will have a different development. By changing 2 Two-Sentence Exercise, using the same sentences as
the verbs, the intensity of the play can be modified as well  previously but different verbs (known verbs)

(i.e.ask versus interrogate). As a result, different nesaif 3. Paraphrase of Script (known verbs)

tations of communication goals, emotions and non-verbal 4 Paraphrase of Script, using the same script as previ-
behaviors can be elicited through the course of the interac- ously but different verbs (known verbs)

tion. This flexibility allows us to explore the improvisatio 5. Two-sentence Exercise (unknown verbs)

suitable technigue to elicit emotional manifestations. previously but different verbs (known verbs)

2.2. Design of Data Collection ) ] )
Verbs are chosen either by the actors or the director prior to

The USC CreativelT database utilizes two different the-g5.p, performance. Some of the commonly chosen verbs are
atrical techniques, the two-sentence exercise and the parg, shyt him out, to seduce, to deflect, to confront, to foree th
phrase, both of which orginate from the Active Analysis issueetc, which introduce a large variety of communication
methodology. We also perform a post-performance surveysais. Unknown verbsndicate that actors are not aware

after the recording. _ . _ of each other’s verb prior to the performance. This setting
In the two sentence exercise, each actor is restricted to sajrovides a variety in the interaction dynamic of the two-

ing one given sentence with a given verb. For example, ongentence exercise. During the paraphrases the actor's verb
actor may say "Marry Me” with verisonfront and another  gre always known to each other in advance.

one may say "I'll think about it” with verldeflect Given i i ,

the lexical contraint, the expressive behaviors and the flow-2 Eauipment and Technical Details

of the play will be primarily based on the prosodic and non-The following is the list of equipment that is utilized in the
verbal behaviors of the actors. This type of controlled in-data collection:

teraction can bring insights into how human/actors use thei

expressive behaviors, such as body language and prosody,e Vicon Motion Capture System: 12 motion capture

to reach a communication goal. Also, this approach is suit- ~ cameras to record 45 markel(s, y, z) position for
able to study emotion modulation at a semantic level, since  each actor. The markers are placed according to Fig-
the same sentences are repeated different times with-differ ~ ure 2(b).

ent emotional connotation. e HD Sony Video Camcorder: 2 Full HD cameras are

In the paraphrase, the actors are asked to act out a given Places at each corner of the room to capture the per-
script with their own words and interpretation. Examples formance of the actors.

of plays that are used are "The Proposal” by Chekhov or ® Microphones: Each actor has a close-up microphone
"Taming of the Shrew” by Shakespeare. In this set of  torecord actors’ speech at 48KHz with 24 bits.



Back View

Front View

(a) Actor wearing microphone and (b) Positions of markers (c) Snapshot of the motion capture post-
markers processing software

Figure 2: Snapshots of an actor during data collection, thekar positions and the post-processing software

3.3. Motion Capture Post-Processing The attributes that are annotated for each session are de-

The first data post processing step is to map each of thecribed in Table 1._ F(_)r each attribute, |t_ is mentioned
markers captured into a subjects defined body model. Thep@het_her the annotatlor_1 is cont|r.1uous.0r a discrete label per
are two subjects each with 45 markers, and also there aR€SSIon, or.both, and if the attribute is annotated per actor
about 5000 - 10000 frames per interaction session. Sinc@’ Per session as a whole. .

actors are asked to be expressive with body language arfifl continuous annotations are performed by watching the
gesture, occulusion of markers happens fairly often. BeS€SSion yldeos z_ind using t_he Feeltrace_software. Feeltrace
cause of this, the computer software is unable to perfornis @ publicly available emotional annotation tool, desedb

all the labeling automatically and accurately. For exam-n (Cowie et al., 2000), which we slightly modified to suit
ple, when two subjects are close to one another, one’s harRHr PUrposes. The Feeltrace interface enables the user to
marker may be labeled as the other person’s shoulder if wgontinuously move the mouse along the computer screen so
rely on computer labeling. In order to obtain reliable and@S t0 indicate the attribute value, ranging from -1 to 1. For
detailed marker information, the motion capture data wadhe dlscreFe annotations, annotators are asked to provide a
manually corrected frame by frame. The spline functionl@b€l ranging from 1 to S. o

was used to interpolate any missing markers. Such postLhe annotated attributes are, to a large extent, subjedtive
processing of one actor in one performance may requir@ddition to using multiple annotators for the same videos,
approximately 1 - 2 hours, which is a fairly time consuming We are also mtere;ted in examining how dlversg aud|enqe
task. Figure 2(c) shows a snapshot of the post-processir@fOUPS may perceive and rate a video, according to their

software. expertise. We categorize the annotators into three groups;
theater experts, actors and naive audience. The first group
3.4. Data Collection and Annotation Progress consists of professors of the USC theater school and experts

n active analysis while the second consists of students of

The database contains the recording of nine full session:%he theater school. who mav or mav not have performed
each of which contains approximately one hour of audiovi-. . o Y y P
the session. Finally, the naive audience(observer)mrou

sual data. In total we have recorded 40 two-sentence exel- nsists of USC students who have no technical knowled
cises and 19 paraphrases with 19 actors. The motion caﬁ-?thsstsf students who have no technical knowledge
ture post-processing step is approximately 95% completeq eater.

One full session has been annotated by five different anngt.2. Multiple Annotator Correlations

tators. In order to examine the correlations between different an-
4. Data Annotation notators for a certain attribute, we performed statistical
) ] analysis of the annotations of one two-sentence exercise

4.1. Annotation Attributesand Annotator Groups recording. An example is shown in Figure 3, where we

The design of the annotation process depends on the cgbresent a segment of the annotation of the activation of an
lected data as well as the research scope of the databasetor, annotated by 5 people; 3 students (naive audience)
During improvised dyadic sessions there is a continuougnd 2 actors. Although various annotations differ, the cor-
flow of body language and dialog and a diverse expressiorelations between them are evident. In order to examine
of emotions and intentions. In order to preserve this flowlinear relationships between the annotations, we computed
we annotate the sessions using continuous labels instedlde Pearson correlation coefficients between all pairs-of an
of chopping them into sentences or other arbitrary chunksnotations, which are all found significant at the 0.01 level
Furthermore, since commonly used categorical emotional2-tailed). We also investigate the prediction successof a
attributes (angry, happy etc) may not be applicable or suffiannotation using linear regression with the rest of the an-
cient for our data, we choose a more comprehensive set afotations as predictors. In Table 2, for each of the 5 cases,
attributes. These contain dimensional emotional descripwe present the adjustekf as a measure of the goodness of
tors (valence, activation, dominance) as well as theater pefit of the linear regression model. The relatively large num-
formance ratings (interest, naturalness), which mayifacil bers of2? indicate that an annotation can be well-predicted
tate future theatrical performance analysis. using the rest annotations, suggesting linear relatigsshi



Attribute | Definition | Type | Rating
Continuous Emotional Descriptors

Valence Positive vs Negative continuous per actor

Activation Excited vs Calm continuous per actor

Dominance | Dominant vs Submissive continuous per actor

Theatrical Performance Ratings

Interest How interesting do you find the session continuous and discrete¢ per session

Naturalness| How natural do you find the performance continuous and discret¢ per actor

Creativity How creative,in terms of novelty, do you find the performariceliscrete per actor

Actor Verbs | How successful are actors in performing their verbs discrete per actor
Table 1: Annotated attributes

between the different annotations. e Analysis of the interaction flow and possible synchro-

Furthermore, we computed the Pearson correlation coeffi-  nization patterns between the actors during the perfor-
cients between all pairs of annotations for all continuous ~ mance, in relation to the pair of improvisation verbs

emotional descriptors of the two-sentence exercise @ctiv used.

tion, valence, dominance). They were all found statidical e Analysis of the theatrical performance ratings and pos-
significant at the 0.01 level (2-tailed) and positive, which sible differences in ratings among the different evalu-

indicates consistency between different annotators teespi ator groups. Investigation of the body language and

their possibly different styles. All statistical tests werer- expressive choices that may lead to higher overall per-
formed using the SPSS software. formance ratings.

e Application of the insights gained from the database

Acivaton of male actor 2 senence exercise) analysis to the design of affect-sensitive believable

agents.
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