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ABSTRACT 
This paper discusses the challenges of studying affective 
interactions and reviews a pilot study designed to test the 
feasibility of studying the concurrence of facial and bodily 
expression. The study had three goals.  First,   evaluate the 
use of our emotion elicitation method. Second, determine if 
a specialized head mount for a face camera worn by 
participants interfered with performance. Third, determine 
if facial expression occurred without social interaction.  The 
emotion elicitation method was successful for four target 
emotions (anger, sad, content, and joy).  The specialized 
head mount did not interfere with emotion elicitation and 
the subjects displayed evidence of facial expression. 
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INTRODUCTION 
Applications that seamlessly interact with humans require 
an intelligent system that identifies and “understands” 
subtle cues about a person’s internal state.  A growing body 
of research exists describing and interpreting cues from 
individual affective channels [1] [2] [3] [4] [5] [8] [15] 
[16].  Research on facial expression is one example [1] [2] 
[3] [4].  Knowledge gained from studying facial expression 
has influenced fields beyond psychology.  For example, law 
enforcement agencies are interested in subtle cues detected 
in facial expression indicating if a person is lying [6] [7] 
[11].  The entertainment industry is interested in 
understanding facial expression to create better animations 
[14].  Product developers study facial expressions to help 
determine if people like the product or not.  Each 
application of facial expression measurement or creation 
requires technology to complete the task.  The ability to 

detect and interpret both obvious and subtle expressive cues 
is becoming increasingly intertwined with technology.  
Developing technology with some level of expressive 
knowledge is a logical progression given that humans are 
expressive by nature and that we communicate with more 
than just words.   

In human – human interactions, however, we generally have 
access to more than facial expression to help detect an 
affective state.  Knowledge of a single channel does not 
account for or describe interactions with additional 
channels such as bodily expression, voice, or other 
physiological cues.  Therefore, research is needed to 
understand both individual channels and how channels 
interact [12].  By doing this we will develop a more 
complete understanding of the subtle cues indicating a 
person’s affective state. One factor hindering the 
development of intelligent affective systems is the 
uncertainty around how multiple channels work together.  
This paper discusses the challenges of studying affective 
interactions and reviews a pilot study designed to test the 
feasibility of studying the concurrence of facial and bodily 
expression. 

BACKGROUND 
One difficulty of working with and studying affective 
interactions is defining a framework for understanding 
affective states.  Larsen and Fredrickson [9] advocate for 
the use of a working definition.  With a working definition 
we can construct a framework to ask experimental 
questions, design methodologies, and interpret results.   

Our working definition includes four assumptions.  First an 
affective state is a multifaceted process [10].  One part of 
this process is an occurrence of an internal or external 
event. An example of an external event is interacting with a 
computer that is not functioning properly.  An example of 
an internal event is thinking about previous or future 
experiences but not directly interacting with the 
surrounding environment.  The second assumption is that an 
event (internal or external) can cause a specific internal 
affective state.  The internal state is not directly measurable 
[9].  Third, the affective state can cause a measurable 

 

 

 



output in one or more affective channels [5] [9] [15] [16]. 
However, the measurable output is not the internal state.  
The measurable output is a consequence of the internal 
state. In other words, there is a gap between what sensors 
detect and the actual affective state.  The computer system 
must use the measurable outputs to make an inference about 
the internal state of the person.  This is a step removed from 
the actual internal state. Finally, the fourth assumption is 
that internal states are complex and we assume that there 
may be more internal states than there are ways to express 
these states (or at least accurately differentiate the states).   

Thus, the only parts of this process we can evaluate in HCI 
research are the measurable responses (i.e., body 
movements, voice tone, facial expressions) but not the 
actual internal state [1] [2] [5] [15] [16].  Therefore, 
understanding how affective states relate to this process 
may allow us to select appropriate sensors to detect an 
affective state and possibly allow computers to elicit 
affective states.  If the wrong affective channel or 
combination of channels is used for detecting a specific 
state the system may fail (i.e., the human – computer 
interaction may be unsuccessful). 

A second challenge is to determine how much and what 
type of affective information is necessary to accurately 
communicate or recognize an internal state.  For example, 
does more information increase recognition rate?  To begin 
answering this and related questions we need to study the 
concurrence of affective channels. 

In a pilot study we tested the feasibility of studying the 
concurrence of facial and bodily expression.  The study 
addressed three questions. First, does the autobiographical 
memories paradigm successfully elicit our target emotions 
in a laboratory setting? Second, does wearing a head mount 
with a small camera attached to capture facial expression 
interfere with emotion induction and/or facial expression?  
Finally, do people make facial expressions in a laboratory 
setting in the absence of social interaction during the task?  

METHODS 
24 university students (15 female, 9 male; 18-28 yrs) 
volunteered to participate after giving informed consent.   
An autobiographical memories paradigm was used to elicit 
five target emotions (anger, sad, neutral, content, or joy).  
Each participant was asked to write down events from 
his/her own life in which he/she felt each of four target 
emotions, and no emotion at all (neutral). Prior to each 
movement trial, the participant was asked to recall one of 
these experiences. No instructions were given about the 
speed of the movement.  Participants wore a special motion 
capture suit (tight-fitting dark clothes) with 46 reflective 
markers that demarcated head, neck, shoulder, arm, 
forearm, hand, torso, pelvis, thigh, leg and foot segments. 

After recalling a target emotion, participants walked across 
the lab (approximately three meters).  Motion data were 
acquired using a video-based, 6-camera motion capture 

system (EvaRT, Motion Analysis Corp.) at a sample rate of 
60 Hz. Front and side view video was recorded for all 
participants.  Six of those participants also wore a special 
camera designed to record video of facial expression 
(Adventure Cam II, Viosport). Participants performed three 
trials for each emotion in a block and their self-selected 
best trial was included in the analysis.  

Participants rated the intensity of their “felt” emotions after 
each trial using a questionnaire.  The feelings questionnaire 
included the four target emotions (e.g., anger - “I felt angry, 
irritated, annoyed.”) and 4 non-target “distracter” emotions 
(e.g., fear - “I felt scared, fearful, afraid.”).  A 5-item Likert 
scale (0 = not at all; 1 = a little bit; 2 = moderately; 3 = a 
great deal; 4 = extremely) was used to score intensity. 
Intensity scores of two (“moderately”) or greater were 
considered a “hit” (the subject felt the emotion).  Neutral 
trails were considered neutral if all 8 scores were less than 
two.   

Facial Action Coding System (FACS) was used to code the 
occurrence of facial expression.  Because subtle changes 
were expected the full FACS coding was used.     

RESULTS 
The results reported here are preliminary.  A more complete 
analysis of the data collected is in progress.  

Self report of felt emotion 
Median scores were calculated for three groups: all 
subjects, subjects that did not wear the head mount, and 
subjects that wore the head mount. The subject’s self-
selected best trial was used to calculate the median scores. 
For each group the median score for anger, sad, joy, and 
content was four.  Out of 96 trials (four emotions x 24 
subjects) only one subject reported a score less than two 
(score = 1, emotion = content).  Neutral trials, however, 
were not always neutral.  Thirteen of the 24 (54.2%) 
subjects’ self-selected best neutral trials were neutral.  In 
the group that did not wear the head mount 9 of the 18 
(50%) trials were neutral compared to 4 of the 6 (66.7%) 
trials in the group that wore the head mount. 

Occurrence of facial expression 
FACS coding was used to evaluate each of the faces for 
evidence of emotion.  With the exception of one trial all 
neutral trials were neutral.  One trial showed some evidence 
of a smile.   

All trials of joy and content displayed evidence of emotion.  
A smile was present in both joy and content.  However, the 
intensity of the smile was greater in joy.  Four of the six joy 
trials also displayed a cheek raise and eye lid compression.  
Eye movement was coded differently for joy and content.  
In joy the eyes tended to remain focused on a point in front 
of the walker.  In content, the eyes tended to look around.   

Four of the six walkers displayed facial evidence for sad.  
In these four walkers there is evidence of a slight jaw drop 
with the lips closed, eye looked down, and eye lids closed 
so that the iris was no longer visible.   



None of the anger trials showed the traditional expression 
for anger, i.e. lowering the brow and tightening the eye lids.  
All, trials except one looked neutral.  The one trial that 
showed some expression was a tightening of the lips that 
was not related to swallowing.   

CONCLUSIONS  
The criteria for a “felt” emotion was met or exceeded in all 
trials studied except for one.  This suggests that the 
autobiographical memories paradigm successfully elicited 
the target emotions in our walkers.    The least successful 
emotion was no emotion or neutral.  Further analysis of the 
self-report questionnaires needs to be done to determine 
which emotion(s) were present in the neutral trials.   
Because of the importance of having a neutral trial 
available for comparison, we would like a greater success 
rate in our neutral trials.   

The similarity of the median self-report scores between the 
two groups (head mount and no head mount) suggests that 
the head mount did not interfere with emotion elicitation. 

This preliminary analysis also suggests that facial 
expression does occur in the laboratory setting without 
social interaction during the walking trial.  The subtle 
changes and often low-intensity facial expression suggest 
full FACS coding is necessary.   

DISCUSSION 
Affective interaction and technology are becoming 
increasingly intertwined.  We need technology to help 
understand affective states and we need to understand 
affective states to advance certain technologies.  Both 
objectives require a framework for thinking about and 
working with affective states.  Because more than one 
channel of affective information is often available we need 
to understand them individually and their concurrent 
interactions with additional channels.  This feasibility study 
suggests methods that work in a laboratory setting.  
However, we may not be able to treat all affective states 
equally.  One problem that occurs when studying more than 
one channel is the increased technology required to detect 
physiological and behavioral changes.  We must be sure 
that the technology has minimal interference with the 
natural behavior.   

Further analysis is also underway to study observer 
recognition of walker affect from front and side views.  In 
addition we are studying the walker kinematics to determine 
subtle expressive behavior in body movement.  
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