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� ��7KH�VWDWXV�RI�WKLV�UHSRUW�

Joint research in HUMAINE aims to produce 'exemplars'. We chose the term exemplars to 
convey that above all, the systems that we develop should embody sound principles. The 
systems may be working models or 'in principle' specifications. Embodying sound principles 
means not only that they should exemplify good ways of addressing individual problems, but 
also that the set of exemplars taken as a whole defines a rational ways of partitioning the 
overall problem of developing emotion-sensitive systems. Arriving at a satisfying partition is a 
major part of the challenge that HUMAINE faces, requiring iteration and consultation 
between groups dealing with different thematic areas. 

The Technical Annex sets process that is designed to meet that challenge. It will begin with 
production by each thematic group of a review of key concepts, achievements and problems in 
its thematic area; and drawn from the review, an assessment of the key development goals in 
the area.  This review and assessment will be circulated to the whole network for discussion 
and comment, aimed both at building understanding of basic issues across areas, and at 
identifying the choices of goal that would be most likely to let the different groups achieve 
complementary developments. That consultation phase will provide the basis for deliverables 
in month 11, which will specify a range of exemplars that deserve serious consideration. A 
further round of consultation will follow before concrete plans for each workpackage are 
drawn up and shared at the 18 month plenary meeting. 

This report is the review that defines the starting point of the process for workpackage WP3, 
whose brief title is ‘Theory and Models’ .  
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� ��7KHP DWLF�GHILQLWLRQ�RI�WKLV�ZRUNSDFNDJH�

* HQHUDO�' HVFULSWLRQ�

• Lead person in the group: Prof. Klaus R. Scherer (UNIGE-GERG) 
• 96 person/month 
• start at month 1 

 

WP3 has a role of consultancy on theories of emotion. Its goal is to JDWKHU��GHVFULEH��LQIRUP �
DQG�DGYLVH other Work Packages of relevant emotion theories and models. 

Its input in HUMAINE is mainly theoretical and will ensure the biological and functional 
plausibility of implementation attempts of other WP by setting a framework from which could 
arise both a better understanding of emotions processes (theoretical outcomes) and better 
emotion-oriented systems (applied outcomes). 

Emotion-oriented systems are systems which “ relate to, arise from, or deliberately influences 
emotions”  (Picard, 1997). It is commonly addressed by multi-modal platforms which express, 
perceive, feel and respond to emotional compounds of their environment. The exponentially 
blooming technological landscape will leave us with no choice but to create a productive link 
between the man and the machine. With this in mind, it is important to take into account what 
defines emotions in ourselves to create the perfect interface with the machine: the Psychology 
meets the Engineering sciences. 

 

+RZ�FDQ�VXFK�LQSXW�KHOS" �

However, even though there is an increasing interest for Affective Science (Davidson, Scherer 
& Goldsmith, 2003), the field is still divided into numerous theories, concepts and models. 
There is still a huge work to do before getting a comprehensive and widely accepted theory of 
emotion. 

Therefore, it is the role of the WP3 to compile current emotion theories and introduce them to 
the HUMAINE community. Our goal is to establish a set of shared definitions, concepts, and a 
limited number of models for concrete applications. This input will, in turn, allow the 
engineer-oriented groups to perfect their systems by integrating human-like emotional 
processes. 

 

6SHFLILF�DUHDV�RI�ZRUN�WKDW�DUH�DOUHDG\ �LGHQWLILHG��

• WP3 will focus on FRQVHQVXDO�RSHUDWLRQDO�GHILQLWLRQV, more generally it will attempt to 
establish a common framework to allow the comparison of theories and models. 

• It will also attempt to list VSHFLILFDWLRQV�RI�ZRUNLQJ�P RGHOV. This input should allow the 
identification/selection of specific models for specific purposes/applications. 
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· WP3 will also propose FRQFUHWH� LGHDV� IRU� LP SOHP HQWDWLRQV. These suggestions will 
integrate fundamental knowledge about emotional processes in human into working 
simulations. This input will profit to both the Engineer and Psychology community, being 
applied and implementation-oriented and allowing the study of the intrinsic features of 
emotion theories. 

· Finally, WP3 will contribute to the research community by bringing up P HDQV�DQG�WRROV�WR�
DVVHVV the different theories and working models of emotions. 

 

%\ �ZKDW�PHDQV�VKRXOG�WKLV�JRDO�EH�UHDFKHG" �

The WP3 has a FRP P XQLFDWLYH� UROH and will take an active part in the different projects 
organized by other WP. It will bring psychologically-driven inputs to more engineering 
oriented sciences groups. 

This role will be declined into two parts. On one side, by bringing together the research 
community and emulate a cross-disciplinary dialog on a common base, and, on the other side 
by bringing the tools which will allow such mutual understanding. 
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� ��5 HYLHZ�RI�NH\ �FRQFHSWV�LQ�WKH�WKHP DWLF�DUHD�

 

The following section is tentatively structured around "central" terms/concepts (in EROG�LWDOLFV) 
and introduces a number of "secondary" terms/concepts (in LWDOLFV). 

 

$SSUDLVDO�

In emotion psychology the term DSSUDLVDO specifically refers to the cognitive evaluation 
antecedent to an emotional episode. Central in this concept is the notion that different 
individuals (with different motives, goals, norms…) will DSSUDLVH the same event/situation in 
a different way and, consequently, present different emotional reactions. $SSUDLVDO�PRGHOV are 
characterized by the DSSUDLVDO GLPHQVLRQV they include – i.e. the aspects of the event/situation 
that have to be DSSUDLVHG by an organism in order to elicit an emotional reaction. Scherer has 
labeled the DSSUDLVDO�GLPHQVLRQV included in his model: VWLPXOXV�HYDOXDWLRQ�FKHFNV��6( &�. In 
Scherer©s model the outcome of the 6( &V is VHTXHQWLDO. In his view, the UHOHYDQFH of the 
situation/event is appraised first, followed by the LPSOLFDWLRQV of the situation/event for the 
goals and needs of the individual. The outcome of the assessment of the individual©s FRSLQJ�
SRWHQWLDO (evaluated control over and personal power in the situation) takes place subsequently 
and, finally, the FRPSDWLELOLW\  of the event/situation ZLWK� WKH� QRUPV� DQG� VWDQGDUGV of the 
individual will be assessed. 

 

0 RWLYDWLRQ�

0 RWLYDWLRQ is closely related to emotional reactions, both as an DQWHFHGHQW factor and as an 
RXWFRPH (consequence).  

As antecedents, PRWLYHV contribute to the differentiation of emotional reactions. Individuals 
will differ in the emotional reaction they will show in a similar situation relatively to their 
variable motivations in this situation (see the notion of appraisal above; in this sense motives 
include: QHHGV, LQWHUHVWV, GHVLUHV, …).  

In turn, motives are affected by emotional reactions. For example, ©fear© would entail a 
motivation to IOLJKW and ©anger© a motivation to ILJKW. 

Some authors consider motivation to be a central component of emotional reactions (see next 
section: PRWLYDWLRQDO�PRGHOV). In their view, the DFWLRQ�WHQGHQF\  (also called: DFWLRQ�UHDGLQHVV 
or PRWRU� SUHSDUDWLRQ) component of emotional reactions is the essence of the emotional 
reaction. (see Frijda, 1986). 

$SSURDFK� and DYRLGDQFH� are two fundamental PRWLYHV (or DFWLRQ� WHQGHQFLHV). They are 
sometimes considered as the two ends of a single dimension. But this view is largely 
questionable (as indicated by the existence of possible ambivalences, when one aspect of a 
situation triggers avoidance, whereas another aspect of the same situation triggers approach). 

 

�
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) HHOLQJ�

The term HPRWLRQ is sometimes used in reference to the HPRWLRQDO� IHHOLQJ. The famous 
controversy between William James and his opponents relied largely on this confusion. When 
William James stated: 

"My thesis is that [¼ ] the bodily changes follow directly the PERCEPTION of the exciting fact, and that our 
feeling of the same changes as they occur IS the HPRWLRQ" (James, 1884, p. 190), he was referring to what we 
would call today the HPRWLRQDO� IHHOLQJ. With this statement, James was stressing the importance of the 
SHULSKHUDO�/ SK\ VLRORJLFDO UHDFWLRQV for the VXEMHFWLYH�H[ SHULHQFH of the emotional reaction, as one of his later 
statements indicates: "Common sense says, we lose our fortune, are sorry and weep; we meet a bear, are 
frightened and run; we are insulted by a rival, are angry and strike. The hypothesis here to be defended says that 
this order of sequence is incorrect, that the one mental state is not immediately induced by the other, that the 
bodily manifestations must first be interposed between, and that the more rational statement is that we IHHO sorry 
because we cry, angry because we strike, afraid because we tremble, and not that we cry, strike, or tremble, 
because we are sorry, angry, or fearful, as the case may be. Without the bodily states following on the perception, 
the latter would be purely cognitive in form, pale, colourless, destitute of emotional warmth. We might then see 
the bear, and judge it best to run, receive the insult and deem it right to strike, but we could not actually IHHO 
afraid or angry." (James, 1884, p. 190). 

This view – of the HPERGLPHQW of emotional feelings – is today largely accepted by most 
researchers in emotion psychology and has been recently especially supported by Damasio 
(1994). 

Scherer has proposed that the HPRWLRQDO� IHHOLQJ could be considered to function as a 
PRQLWRULQJ system, integrating all information about the continuous patterns of change in the 
autonomous and motor/expressive systems, as well as, in the appraisal and motivational 
systems. In this view, the IHHOLQJ corresponds to the UHIOHFWLRQ and LQWHJUDWLRQ�of all the other 
emotional components. 

Following Wundt©s early proposal (LQWURVSHFWLRQ as the method of choice for the study of 
mental states, 1897), emotional feelings have often been considered in a phenomenological 
perspective. Different VXEMHFWLYH� GLPHQVLRQV have been put forward by various authors (see 
next section: GLPHQVLRQDO�PRGHOV) to account for the VXEMHFWLYH�H[ SHULHQFH of emotion. The 
most common dimensions used to describe this VXEMHFWLYH�IHHOLQJ are: (a) 9DOHQFH – the degree 
of pleasantness/unpleasantness of the emotional state – (b) $URXVDO – which corresponds to 
perception of the bodily activation associated to the emotional reaction. Other subjective 
dimensions used to describe the HPRWLRQDO� IHHOLQJ also include: FRQWURO, SRZHU, WHQVLRQ, 
LQWHQVLW\ , etc¼  

 

%DVLF�HPRWLRQV 

Although EDVLF�HPRWLRQV (also called: IXQGDPHQWDO�or GLVFUHWH�HPRWLRQV) can be considered 
EDVLF (or IXQGDPHQWDO) in a variety of different ways, this concept habitually refers to a 
research tradition that emphasizes the role HYROXWLRQ has played in shaping emotional reactions 
and displays (see next section: GLVFUHWH� HPRWLRQ� PRGHOV). %DVLF� HPRWLRQV are defined as 
corresponding to inborn, phylogenetically selected, QHXUR�PRWRU� SURJUDPV� They are in 
limited number and are XQLYHUVDO reactions (XQLYHUVDOLW\  operates across ages, across cultures 
and across species). The reliance on EDVLF�HPRWLRQV gave rise to secondary notions such as: 
HPRWLRQ� EOHQGV (PL[ HG� HPRWLRQV) – to account for the large variety of observed emotional 
reactions and GLVSOD\ � UXOHV – to account for individual and cultural variations in emotional 
expressions. 
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3ULPDU\ �VHFRQGDU\ �HPRWLRQV�

This distinction is especially problematic. It refers to several definitions and should therefore 
be used only with caution.  

In his emotion wheel, Plutchik (1962) classified emotion categories along four dimensions 
(positive/negative, SULPDU\ �PL[ HG, polar opposites, varying intensity). In this system, he 
distinguishes, eight SULPDU\ �HPRWLRQV (fear, surprise, sadness, disgust, anger, anticipation, joy 
acceptance). In this view, VHFRQGDU\ � HPRWLRQV are produced by combinations of SULPDU\ �
HPRWLRQV. Hence this definition of VHFRQGDU\ � HPRWLRQV is close to the concept of HPRWLRQ�
EOHQGV (see above). 

Another definition of SULPDU\ �VHFRQGDU\ �HPRWLRQV is used in the field of neuropsychology. In 
this field, SULPDU\ �HPRWLRQV are innate, triggered by sensory input, and processed through the 
limbic system. Whereas VHFRQGDU\ � HPRWLRQV (also called VRFLDO� HPRWLRQV) are acquired 
through learning/experience, generated through higher cortical processing (frontal cortices 
send signals to limbic structures to generate an emotional response) and are not necessarily 
"embodied". 

 

( PRWLRQDO�LQWHOOLJHQFH�

The concept of HPRWLRQDO�LQWHOOLJHQFH (( ,) was first introduced by Salovey & Mayer (1990) 
and relatively quickly popularized by Goleman's (1995) best-selling book. A central notion in 
this concept is that a variety of HPRWLRQDO�VNLOOV�FRPSHWHQFHV are related and reflect a ± more 
general ± underlying HPRWLRQDO�FRPSHWHQFH. The HPRWLRQDO�VNLOOV�FRPSHWHQFHV�included vary 
according to the multiple models of EI that have been proposed during the past decade. 
Skills/competences generally included are related to several aspects, for instance: 

·  UHJXODWLRQ�FRSLQJ ± the ability to "manage" ones emotional responses, reduce/suppress 
them or activate them 

·  HPRWLRQDO�UHVLOLHQFH ± the ability to recover from "traumatic" experiences 

·  H[ SUHVVLYLW\  and UHJXODWLRQ�RI�H[ SUHVVLYLW\  ± the ability to control ± suppress, substitute or 
simulate emotional expressions 

·  HPRWLRQDO�VHQVLWLYLW\  ± the ability to recognize emotions expressed by others 

·  abstract understanding of emotional reactions and strategical use of this knowledge ± the 
ability understand and manipulate emotions in others, PDFKLDYHOLVP or HPSDWK\  

Current studies of EI are frequently relying on YHUEDO� UHSRUWV (questionnaire studies). Past 
results in the fields of QRQYHUEDO�VNLOOV, HPRWLRQDO�VHQVLWLYLW\ , UHJXODWLRQ or FRSLQJ research 
suggest that some of the emotional competences included in the broad concept of EI might 
actually be relatively independent.  

 

( PRWLRQ�

6FKHUHU
V� GHILQLWLRQ� RI� emotion� LV� WKH� IROORZLQJ�� � Emotions� DUH� ±� � episodes� RI� PDVVLYH��
synchronized�UHFUXLWPHQW�RI�PHQWDO�DQG�VRPDWLF�UHVRXUFHV�DOORZLQJ�WR�DGDSW�WR�RU�FRSH�ZLWK�D�
VWLPXOXV�HYHQW�VXEMHFWLYHO\ �DSSUDLVHG�DV�EHLQJ�KLJKO\ �SHUWLQHQW�WR�WKH�QHHGV��JRDOV��DQG�YDOXHV�
RI�WKH�LQGLYLGXDOV� ��
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In this definition the notion of V\ QFKURQL]DWLRQ is a central feature. Emotions are seen as 
occurring when the cognitive, physiological and motor/expressive components ± which are 
usually more or less dissociated in serving separate functions ± synchronize, as a consequence 
of a situation/event appraised as highly relevant for an individual. 

For the more general definition of HPRWLRQV, one crucial aspect is the distinctive features of 
HPRWLRQV as compared with other psychological states ± that may have an affective element to 
them but that can hardly be considered to be full-fledged emotions. Scherer has proposed a 
design feature approach to distinguish the following classes of DIIHFWLYH�VWDWHV: 

· ( PRWLRQV (e.g., angry, sad, joyful, fearful, ashamed, proud, elated, desperate)  

· 0 RRGV (e.g., cheerful, gloomy, irritable, listless, depressed, buoyant)  

· ,QWHUSHUVRQDO�VWDQFHV (e.g., distant, cold, warm, supportive, contemptuous)  

· 3UHIHUHQFHV�$WWLWXGHV (e.g., liking, loving, hating, valuing, desiring)  

· $IIHFW�GLVSRVLWLRQV (e.g., nervous, anxious, reckless, morose, hostile) 

The design features proposed for the differential definition of these states are partly based on 
a) response characteristics, such as intensity and duration or the degree of synchronization of 
different reaction modalities (e.g., physiological responses, motor expression, and action 
tendencies); b) antecedents (e.g., whether they are elicited by a particular event on the basis of 
cognitive appraisal); and c) consequences in terms of stability and impact on behavior choices. 
Table 1 shows a proposal for the specific feature profiles of each state. The more important 
the feature to the definition of the affect, the bolder the dot will be.  

 

 

7DEOH�� �±�' HILQLQJ�GLIIHUHQW�W\ SHV�RI�DIIHFW��$�GHVLJQ�IHDWXUH�DSSURDFK�

�

All of these states have relevance for HMI. However, one can expect that the underlying 
mechanisms are variable and may interact in complex ways for the different states. For 
example, each of these states is characterized by a specific pattern of interaction between 
"SXVK� HIIHFWV" (the biologically determined externalization of naturally occurring internal 
processes of the organism, particularly information processing and behavioral preparation) and 
"SXOO� HIIHFWV" (socioculturally determined norms or moulds concerning the signal 
characteristics required by the socially shared codes for the communication of internal states 
and behavioral intentions). Given that the underlying biological processes are likely to be 
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dependent on both the idiosyncratic nature of the individual and the specific nature of the 
situation, relatively strong interindividual differences in the expressive patterns will result 
from push effects. Conversely, for pull effects, a very high degree of symbolization and 
conventionalization, and thus comparatively few and small individual differences, are 
expected. With respect to cross-cultural comparison, one would expect the opposite: very few 
differences between cultures for push effects and large differences for pull effects. In 
consequence, computational models of affect that are to serve useful functions in an HMI 
context need to make clear choices as to which kind of state is to be modeled.  

 

0 RGHO (in Cognitive Neurosciences) 

The goal of Cognitive Neurosciences is to build a model of cognition. A model is a 
representation that describes and explains the different components, or sub-processes, 
involved in a cognitive process, as well as the interactions between them. Building such model 
consists of identifying the sub-processes and the organization that structures them. 
Considering the fact that several models can be used to describe the same cognitive activity, it 
is very important to settle rules and laws in regard to the purpose of the model. For example, 
such a model must respect two principles: biological plausibility and computational coherence 
and adequacy. 

 

&RPSXWDWLRQDO�PRGHOLQJ 

Computational modeling has been inspired by Computer Science approaches. It is meant to 
separate the information, made of the data manipulated by the system, and the treatments, or 
actions described in terms of rules. Representations, flow charts, are then built, giving a 
reflection of what occurs in reality. 

In order to do so, one has to: 

· identify the data (the signifier and the signified) ; 

· identify the correlations between them ; 

· define the actions (treatments) applied on the data ; 

· take into account the influences between the processes described.  

One of the first computational model in Psychology has been proposed by Atkinson and 
Shiffrin (1968, 1979). It describes memory in terms of components through which the 
information transits. Each component is identified by the quantity of information it will stock 
and the amount of time it will be stored. The authors distinguish 3 memories (buffers): 
sensorial memory, short-term memory, and long-term memory. 

Although this model is not any more accepted by the research community, it has helped to 
create this new approach. 
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� ��5 HYLHZ�RI�NH\ �DFKLHYHP HQWV�LQ�WKH�WKHP DWLF�DUHD�

This section first presents a brief description of some emotion models, followed by two 
illustrations of the predictions made by Scherer's appraisal model with respect to facial and 
vocal expressions.  

$ ��0 RGHOV�

In Emotion Psychology different research traditions have put their focus on different aspects 
of emotional reactions and processes. A central goal of WP3 is to present an overview of 
various research traditions and corresponding models of emotions.  

Current emotion models include: 

·  $GDSWDWLRQDO�PRGHOV ± Highlighting the adaptational function of emotion, primed by 
evolution to detect stimuli that are vitally significant for the organism©s well-being 
(Öhman, 1986, 1988 "preparedness"; LeDoux (1989, 1996; direct projections from the 
sensorium and thalamus to the amygdala) 

·  ' LPHQVLRQDO� PRGHOV ± Differentiate emotions by their position on a pleasantness-
unpleasantness (or valence), an arousal or activation dimension, and a tension, power, 
or control dimension (Wundt, 1905; Schlosberg, 1954; Osgood, Suci, and 
Tannenbaum, 1957; Davitz, 1969; Russell, 1980; Watson, Clark, & Tellegen, 1988; 
Lang, et al., 1993) 

·  $SSUDLVDO�PRGHOV ± Maintain that emotions are elicited by a cognitive evaluation of 
antecedent situations and events on a number of dimensions, criteria, or checks 
(Arnold, 1960; Lazarus, 1968; Scherer, 1981; Roseman, 1982, Smith & Ellsworth, 
1985; Frijda, 1986 

·  0 RWLYDWLRQDO� PRGHOV ± Emotions seen as manifestations of motivation and action 
tendencies, based on evolutionary primitives (Plutchik, 1962, Frijda, 1986, Buck, 
1985). 

·  &LUFXLW�PRGHOV ± Based on the assumption that the differentiation and the number of 
fundamental emotions is determined by genetically coded neural circuits (Cannon 
1927, Papez, 1937, Arnold, 1960, Gray, 1973, Panksepp, 1989; Rolls, 1992).  

·  3HULSKHUDO� IHHGEDFN� PRGHOV ± Pioneered by James/Lange, these models suggest that 
the peripheral reactions occuring in the process of an emotion episode have a strong 
determinant influence on the subjective feeling of the individual, to the point where 
artificially induced motor expression or physiological arousal is expected to actually 
generate emotional feeling (James, 1884; Lange, 1885; Schachter & Singer, 1962; 
Laird, 1984; Damasio, 1994) 

·  ' LVFUHWH�HPRWLRQ�PRGHOV ± Based on Darwin's (1872/1998) proposal of limited number 
of basic or fundamental emotions such as anger, fear, joy, sadness, and disgust 
(Tomkins, 1962; Ekman, 1972; Izard, 1971).  
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·  / H[ LFDO� PRGHOV ± Theoretical analysis of the semantic implicational structure 
(especially in relation to goals) underlying major emotion words (Oatley & Johnson-
Laird, 1987; Shaver et al., 1987; Ortony, Clore & Collins, 1988)  

·  6RFLDO� FRQVWUXFWLYLVW� PRGHOV ± Suggesting that the meaning of emotion is mostly 
constituted or constructed by socio-culturally determined behavior and value patterns 
(Averill, 1980; Harré, 1986; Lutz & White, 1986; Shweder, 1993). 

 

A major task of WP3 will consist of providing a critical review of currently held models of 
emotion, as well as a synthesis of the most pertinent research evidence from the natural and 
neurosciences and the behavioural and social sciences. Such a review and synthesis will be the 
basis of recommendations as to the strategic choices to be recommended to other work 
packages. 

%��( [ DP SOHV�RI�SUHGLFWLRQV�RQ�IDFLDO�DQG�YRFDO�H[ SUHVVLRQV�

Different models entail different conceptions and predictions regarding emotional reactions. 
Figure 1 shows an illustration of the kind of comparison that one can draw to assess different 
emotion theories. Scherer’s Appraisal theory maintains that emotion emerges following a 
sequence of “checks”  that the stimulus perception has to go through ; namely: novelty, 
intrinsic pleasantness, goal/need conduciveness, coping potential and norm/self compatibility. 
Each check produces a different part of the expression of the emotion, and the conjunction of 
them all produces the final emotion. Ekman’s discrete emotions model states that built-in 
emotions (and expressions) appear following a cause-consequence link. 

) LJ�� ��&RPSDULVRQ�RI�6FKHUHU¶V�$SSUDLVDO�WKHRU\ �DQG�( NPDQ¶V�GLVFUHWH�HPRWLRQV�PRGHO�
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Scherer also proposed a set of predictions regarding the effect of appraisal outcomes on vocal 
expressions. Table 2 provides an example for the hypotheses on the effect of appraisal results 
on the vocal mechanisms and the ensuing changes in vocal expression (predictions from other 
models regarding vocal expressions are not at hand). 

 

 
7DEOH�� �±�&RPSRQHQW�SDWWHUQLQJ�WKHRU\ �SUHGLFWLRQV�IRU�YRLFH�FKDQJHV�IURP�6FKHUHU��� � � � ��

�



HUMAINE D3c 

HUMAINE   ,67�) 3� �&RQWUDFW�QR��� � � � � � ��16 

Since there are detailed hypotheses as to which profiles of appraisal outcomes produce which 
modal emotions (see Scherer, 1994, for a definition of "modal emotion"), this set of 
predictions also allows to generate predictions for complete patterns of modal emotions. For 
example, a modal emotion that is part of the fear-family is predicted to be produced by the 
appraisal of an event or situation as obstructive to one's central needs and goals, requiring 
urgent action, being difficult to control through human agency, and lack of sufficient power or 
coping potential to deal with the situation. The major difference to anger-producing appraisal 
is that the latter entails a much higher evaluation of controllability and available coping 
potential. 

 

Based on these kinds of hypotheses the predictions in Table 2 can be synthesized to predicted 
patterns of acoustic changes that can be expected to characteristically occur during specific 
modal emotions. These predicted patterns are shown in Table 3. This table also provides 
information on which predictions have been supported (predicted change occurring in the 
same direction) and which have been directly contradicted (actual change going into the 
opposite direction from prediction) in the study by Banse and Scherer (1996). 
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� ��5 HYLHZ�RI�NH\ �SUREOHP V�LQ�WKH�WKHP DWLF�DUHD�

 

The first key problems encountered when working on the theories of emotions could be 
classified as epistemological, dealing with the nature of the research and its object and the 
relations between the disciplines involved in the research. 

The first major issue, which slows down the research community working on emotion 
theories, is the lack of� D� FRP P RQ� ODQJXDJH. Currently, terms such as emotions, moods, 
sentiments, passions, impulses, drives, well being, attitudes, and trait emotionality are used 
interchangeably. In the same respect, there is a lack of clarity when it comes to distinguish the 
different components, or concepts, of affective phenomena: eliciting factors, physiology and 
motor responses, action tendencies and feeling. Scherer has suggested a design feature 
analysis allowing a criteria-based differential definition (Scherer, 2000). 

This approach is based on an effort of clarification and compiles: 

· different measures of emotion: response characteristics, such as intensity and duration or 
the degree of synchronisation of different reaction modalities (physiological responses, 
motor expression, and action tendencies) 

· antecedents (historical context during which emerges the emotion) 

· consequences in terms of stability and impact on behavior choices (goal-dependent). 

Since most work in this area has targeted emotions, it seems reasonable to start with this 
central type of affect and provide a concise working definition. However, this work has to be 
carried on and extended to common theories of emotion.  

Such input would be the blocks used to create the tools that the research community would 
use. Those tools would take the form of D�FRP P RQ�WKHRUHWLFDO� IUDP HZRUN� which is also 
lacking, and without which a unified emotion theory will not emerge. This common 
theoretical framework would be composed of research paradigms, general rules and laws. The 
research community would use those tools as a means to compare theories and models on a 
same level. 

On the same schema, since emotional processes are studied by many different disciplines 
(Psychology, Social Psychology, Cognitive Psychology, Cognitive Neuroscience, 
Neurosciences, Artificial Intelligence, just to name a few), it is very clear that the next issue 
that needs to be addressed is D� FURVV�GLVFLSOLQDU\ � GLDORJ between each of the disciplines 
involved. Indeed, each discipline uses specific techniques and methods and is impermeable to 
the knowledge gathered by other disciplines. It is now widely acknowledged that a unique 
emotion theory will imply gathering knowledge from all disciplines. However, this issue urges 
the effort of acceptance and use of the techniques and methods proposed by all disciplines. 
This step forward could bring the researchers to a unique discipline ± an “Affective Science”  ± 
which will allow the gathering of multiple levels of analysis (Kuhn, 1962 ; Davidson, Scherer 
& Goldsmith, 2003). 
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Other key problems involve more applied compounds. 

First, the degree of achievement of some of the widely accepted theories of emotions implies D�
YHU\ �KLJK�OHYHO�RI�FRP SOH[ LW\  which is sometimes difficult to overcome in-vivo, given actual 
material resources limitations. 

Most theorists now agree that emotions are elicited and differentiated on the basis of appraisal 
processes (Ekman, 1992 ; Frijda, 1986 ; Ellsworth, 2003 ; Lazarus, 1991 ; Scherer, 1999), 
although there is disagreement on the extent of appraisal needed (Zajonc, 1984 ; 
Berkowitz, 2004) and the exact nature of the dimensions used. There are varieties of appraisal 
theories (Roseman and Smith, 2001) and interesting differences among those theories, 
although complementary, arise hypothesis which would necessitate resources that are not 
always available. For example, testing the sequential aspects of appraisals, or the synchrony 
between components, are very precise statements which are still difficult to address. 

In the same respect, the research community (on a wide range, not only Psychologists) lacks 
P HDQV�RU�WRROV�WR�DVVHVV�DQG�FRP SDUH�WKHRULHV�DQG�P RGHOV. Indeed, once operationalized, 
theories of emotion should be tested “ in the real world”  and tools to do so should be available 
to the widest research community. Each of the disciplines involved should be able to use and 
apply the theories and models proposed by others. 
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� ��$ VVHVVP HQW�RI�WKH�NH\ �GHYHORSP HQW�JRDOV�LQ�WKH�WKHP DWLF�
DUHD�

 

WP3 will divide its effort regarding FRQFHSWXDO� DQG� WHUP LQRORJLFDO� FODULILFDWLRQ around 
three axis: 

· The elaboration of operational definitions for various emotion-related categories ± affect, 
emotion, attitudes, moods, affective personality, and affective stances, provide a basis for 
recommendations as to the specific attention to be given to each class within the network 
and the most appropriate contexts to study the forms of affective phenomena that are most 
relevant to HUMAINE' s concerns. 

· The valuation of the observed empirical frequency of different kinds of affective 
phenomena and the odds that they will occurs in different contexts, determining the 
pertinence for the realization of multimodal interfaces in the real world ; along with the 
synthesis of empirical evidence to date and check of the feasibility of a join questionnaire 
study in the HUMAINE countries. 

· The linking the operational definitions for different kinds of affective phenomena agreed 
upon by the HUMAINE partners to lay concepts and verbal labels for different affects to 
allow ready transfer in both directions and determine areas of overlap and differences ; 
along with the evaluation of the feasibility of an empirical study for popular terms in the 
HUMAINE languages based on a systematic grid for comparison (facilitating the transfer 
of verbal emotion interfaces to different languages). 

 

A common framework will be achieved by building HP RWLRQ� P RGHOV� �L�H��� FRP SXWDWLRQDO�
P RGHOLQJ�RI�HP RWLRQ�. In this matter, WP3 will focus on: 

· establishing a complete inventory of currently used emotion models and the literature 
pertinent to the respective approach ; 

· developing a set of standard criteria to compare the theories and models with respect to 
their postulates concerning emotion components and processes ; 

· examining the possibility of operationalizing the models in the form of computational 
models that can be realistically implemented and tested in an open system ; 

· determining the appropriateness of different models to real world applications and 
technological products ; 

· investigating the utility of different models to generate empirical questions that can be 
experimentally tested ; 

· choosing a theoretical working model that is suited to the development aimes of the 
network ; 
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· operationalize the model with respect to system characteristics (basic motivation, current 
plans, norms), appraisal of induction conditions, and the processing (transfer functions) 
required for differential response patterning ; 

· synthezise material in the literature pertinent to the question of the integration and 
synchronization of subsystems and subprocesses (e.g., work on sensory and inferential 
integration, dynamic systems theory, etc.) ; 

· specify potential algorithms for the integration and synchronization of subsystems and 
subprocesses for both measurement and animation purposes ; 

· identify the requirements for the implementation of the model. 

 

Also, the following P HWKRGV�DQG�LQVWUXP HQWV are likely to play a major role in the activites 
of the network by allowing partners to test and address available theories: 

· different types of standardized measures for subjective experience ; 

· standardized tests of affect-related personality traits ; 

· objective assessment of appraisal dimensions ; 

· test material for emotional sensitivity and emotional intelligence ; 

· computerized content analysis of verbal emotion expressions ; 

· nonreactive and implicit measures of affect (e.g., reaction time, implicit association test) ; 

· robust measures for the assessment of peripheral physiological response (including 
ambulatory measurement) ; 

· neuropsychological measures of emotion processes (e.g., EEG) ; 

· computer simulations and neural networks of emotion processing ; 

· state of the art profile similarity and classifications analyses.  
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� ��5 HODWLRQ�WR�RWKHU�ZRUNSDFNDJHV�

 

WP3 Î  other WP 

· WP7 “Emotion in cognition and action” : theoretical models and empirical data on 
cognitive appraisal processes, including different levels of neural processing (expert system 
on appraisal processes) 

· WP5 “Data and databases” : gathering corpus of data 

· WP4 “Signals to signs” : rule-based emotion model and prediction of emotion expression 

· WP6 “Emotion in interaction” : studying individual differences in “emotional sensitivity”  
(identification/discrimination of emotional expressions in others) 

· WP9 “Usability” : Classification of different affective states depending on frequency in 
applied contexts 

 

Other WP Î  WP3 

· WP4 “Signals to signs” : Methods to measure objective parameters of voice, speech, gesture 
and posture ; methods for statistical analysis of those measures 

· WP7 “Emotion in cognition and action” : Methods for in-vivo testing of physiological, 
motor and vocal parameters ; collaboration on development of computational model of 
emotion 

· WP6 “Emotion in interaction” : Methods for in-vivo testing of physiological, motor and 
vocal parameters ; collaboration on development of computational model of emotion 
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� ��3UHOLP LQDU\ �LGHDV�DERXW�SRVVLEOH�H[ HP SODUV�

$ ��) LUVW�3RVVLEOH�( [ HP SODU�

Glossary/thesaurus with conceptual and operational definitions agreed upon in the consortium: 
this document could gather operational definitions for various emotion-related categories ± 
affect, emotion, attitudes, moods, affective personality, and affective stances. 

It will provide a basis for recommendations as to the specific attention to be given to each 
theories and concepts used within the network, along with the most appropriate contexts to 
study the forms of affective phenomena that are most relevant to HUMAINE' s concerns. 

 

%��6HFRQG�3RVVLEOH�( [ HP SODU�

The second exemplar will be joint projects with WP7 ªEmotion and Actionº (see Deliverable 
of WP7, points 8.1 and 8.2, for technical descriptions). 

Our participation to these projects will be to ensure the biological plausibility and the 
computational adequacy and coherence of the models developed. 

The projects differentiate different levels of analysis, namely low and high levels of cognition, 
and therefore a special attention should be given to the functional division of the processes 
modeled. 

As developed in Wehrle and Scherer (2001): in the interest of assuring internal consistency, it 
is desirable to formalize theories by clearly specifying the underlying constructs and their 
interrelationships. On the basis of such a formal definition, and appropriate 
operationalizations, a detailed set of concrete hypotheses, amenable to empirical testing, needs 
to be elaborated. The results of such hypothesis-testing studies can give rise to further 
theoretical refinement and, in particular, regular revision of the predictions (see, e.g., 
Roseman, Spindel & Jose, 1990 ; Scherer, 1993b). Without proceeding in such a strict, theory-
guided way, it will be impossible to fruitfully compare the virtues of different theories or to 
obtain further convergence beyond the present level of generality. Appraisal theories have 
now reached a stage where such comparison becomes possible and desirable. [¼ ] Algorithm-
based models require clear specifications of concepts and variables, as well as of presumed 
relationships. Furthermore, discrepancies and inconsistencies will be readily apparent in 
attempting to apply stringent modeling. Of course particular importance for the further 
development of appraisal theories are the issues of parsimony and of the relative importance 
of different appraisal dimensions (see Scherer, 1997, for a detailed discussion). 
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� ��&RQFOXVLRQV�DQG�: D\ �) RUZDUG�
 
 
WP3 is organizing the first HUMAINE workshop. Entitled "7KHRULHV�DQG�0 RGHOV�RI�
( P RWLRQ". It will be held in Geneva, from June 17 to June 19, 2004. 
 
Workshops aim at gathering Humaine members around thematic areas and are devoted to a 
cross-disciplinary dialog on application boundaries. 
 
This workshop is meant to develop connections between the 3V\ FKRORJ\  research community 
and the research community concerned with emotion-oriented systems. Its function is partly 
didactic, in that researchers with a mainly technological background need to know about the 
theory and evidence assembled by other disciplines. 
In order to achieve this goal, the format of the workshop is largely based on interactions 
between people, introducing a question/answer process to emulate cognitive appetites. 
 
Further work will be oriented accordingly to expectations and needs raised during this initial 
workshop. 
 
The workshop will include "hands-on demonstrations of artificial emotion systems", 
presentations and discussions. The detailed program is described below. 
 
 
: + ( 1 ��

 

From Thursday, June 17, 2004 — 6pm 
To Saturday, June 19, 2004 — around 6pm 
 
  
: + ( 5 ( ��
 
University of Geneva - Uni-Mail 
40 Boulevard du Pont d©Arve 
1205 Geneva 
SWITZERLAND 
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: + $ 7��

 

7KXUVGD\ ��- XQH�� � �

6pm - 8pm Welcome & reception, Poster session 

  

) ULGD\ ��- XQH�� � � "Problems and directions for possible solutions" 

0 RUQLQJ�VHVVLRQ��� ,GHQWLI\ LQJ�WKHRULWLFDO�SUREOHPV�  

9am - 9:30am Welcome address and objectives of the 
workshop Klaus R. Scherer 

9:30am - 10:30am Hands-on demonstrations of artificial 
emotion systems (session 1) Chair: Paolo Petta 

10:30am - 11:00am Coffee break   

11am - 12am Hands-on demonstrations of artificial 
emotion systems (session 2) Chair: Paolo Petta 

12am - 12:30pm Podium discussion: Operationalizing 
models for implementation   

      

12:30pm - 2pm Lunch break 

      

$IWHUQRRQ�VHVVLRQ��� ,GHQWLI\ LQJ�WKHRULWLFDO�GLUHFWLRQV�WR�UHVROYH�SUREOHPV�  

2pm - 2:45pm Possible solutions from Psychological 
models of emotion Klaus R. Scherer 

2:45pm - 3:15pm Possible solutions from Cognitive 
Neurosciences models of emotion David Sander 

3:15pm - 3:45pm Possible solutions from models of 
emotional expression Suzanne Kaiser 

3:45pm - 4pm Coffee break   

4pm - 4:30pm Possible solutions from Robotic models of 
emotion Lola Cañamero 

4:30pm - 5pm Possible solutions from Neural Networks 
simulations of emotion John G. Taylor 

5pm - 6pm Plenary discussion and organization of Saturday Working groups 

      

7pm Banquet   
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6DWXUGD\ ��- XQH�� � �
"Designing an emotional architecture (a working day for the 
working groups)" 

0 RUQLQJ�VHVVLRQ     

9am - 12pm Parallel meetings of the four working 
groups   

      

12pm - 1:30pm Lunch break   

      

$IWHUQRRQ�VHVVLRQ��3OHQDU\ �PHHWLQJ 

1:30pm - 2:30pm Synthesis of advances during the morning 
sessions Work groups leaders 

2:30pm - 3pm Emotion and relation alignment Brian Parkinson 

3pm - 3:30pm Categories of emotion: everyday 
psychology and scientific psychology Peter Goldie 

3:30pm - 4pm Coffee break   

4pm - 4:30pm Synthesis of advances during the 
Workshop Roddy Cowie 

4:30pm - 5:30pm Round table and Closing address   

  



HUMAINE D3c 

HUMAINE   ,67�) 3� �&RQWUDFW�QR��� � � � � � ��27 

� � ��5 HIHUHQFHV�

$ ��5 HIHUHQFHV�FLWHG�LQ�WKH�WH[ W��

Arnold, M. B. (1960a). ( PRWLRQ�DQG�SHUVRQDOLW\ ���9RO��� �3V\ FKRORJLFDO�DVSHFWV. New York : 
Columbia University Press. 

Arnold, M. B. (1960b). ( PRWLRQ� DQG� SHUVRQDOLW\ ��� 9RO�� � � 1HXURORJLFDO� DQG� SK\ VLRORJLFDO�
DVSHFWV. New York : Columbia University Press. 

Atkinson, R. C. & Shiffrin, R.M. (1968). Human memory: A proposed system and its control 
processes. In K.W. Spence & J.T. Spence (Eds.), 7KH�3V\ FKRORJ\ �RI�/ HDUQLQJ�DQG�0 RWLYDWLRQ, 
Vol 2. New York : Academic Press. 

Averill, J. R. (1980). A constructivist view of emotion. In Plutchik & Kellerman H. (Eds), 
( PRWLRQ��7KHRU\ ��UHVHDUFK�DQG�H[ SHULHQFH��9RO�� ��7KHRULHV�RI�HPRWLRQ (305-339). New York: 
Academic Press. 

Banse, R., & Scherer, K. R. (1996). Acoustic profiles in vocal emotion expression. -RXUQDO�RI�
3HUVRQDOLW\ �DQG�6RFLDO�3V\ FKRORJ\ ��� � (3), 614-636. 

Buck, R. (1985). Prime theory: an integrated view of motivation and emotion. 3V\ FKRORJLFDO�
5HYLHZ, 92, 389-413. 

Canon, W. B. (1927). The James-Lange theory of emotion: a critical examination and an 
alternative theory. $PHUFLDQ�-RXUQDO�RI�3V\ FKRORJ\ , 39, 106-124. 

Damasio, A. (1994). ' HVFDUWHV
�( UURU�.  G.P. Putnam's Sons, New York 

Davidson R., Scherer K. R. & Goldsmith H. eds (2003). +DQGERRN�RI�$IIHFWLYH�6FLHQFHV. New 
York and Oxford : Oxford University Press. 

Davitz, J. R. (1969). 7KH�ODQJXDJH�RI�HPRWLRQ. New-York : Academic Press. 

Ekman, P., Friesen, W. V. & Ellsworth, P. (1972). What are similarities and differences in 
facial behavior across cultures? In Ekman P. (Ed), EPRWLRQ�LQ�WKH�KXPDQ�IDFH��* XLGHOLQHV�IRU�
UHVHDUFK�DQG�DQ�LQWHJUDWLRQ�RI�ILQGLQJs (128-143). New York: Pergamon Press. 

Frijda, N. H. (1986). 7KH�HPRWLRQV. Cambridge University Press, Cambridge, UK. 

Goleman, D. (1995). ( PRWLRQDO� ,QWHOOLJHQFH�� : K\ � LW� FDQ� PDWWHU� PRUH� WKDQ� ,4 . New York: 
Bantam. 

Harré, R. ed. (1986). 7KH�6RFLDO�&RQVWUXFWLRQ�RI�( PRWLRQV. Basil Blackwell, Oxford. 

Izard, C. E. (1971). 7KH�IDFH�RI�HPRWLRQ. New York: Appleton-Century-Crofts. 

James, W. (1884). What is an emotion? Mind, 9, 188-205. 



HUMAINE D3c 

HUMAINE   ,67�) 3� �&RQWUDFW�QR��� � � � � � ��28 

Kuhn, T. (1962). 7KH�6WUXFWXUH�RI�6FLHQWLILF�5HYROXWLRQV (1962) publ. University of Chicago 
Press 

Lazarus, R. S. (1968). Emotion as coping process. In Arnold M. B. (Ed), 7KH� QDWXUH� RI�
HPRWLRQ (249-260). Harmondsworth, UK : Penguin. 

LeDoux, J. (1996) 7KH�( PRWLRQDO�%UDLQ. New York: Simon & Schuster. 

Oatley, K. & Johnson-Laid, P. N. (1987). Towards a cognitive theory of emotion. &RJQLWLRQ�
DQG�HPRWLRQ, 1, 20-50. 

Öhman, A. (1986). Face the beast and fear the face : Animal and social fears as prototypes for 
evolutionary analyses of emotion. 3V\ FKRSK\ VLRORJ\ , 23. 123-145. 

Öhman, A. (1988). Preattentive processes in the generation of emotions. In Hamilton V., 
Bower G. H. & Frijda N. H. (Eds), &RJQLWLYH�SHUVSHFWLYHV�RQ�HPRWLRQ�DQG�PRWLYDWLRQ (127-
144). Dordrecht, Netherlands : Kluwer. 

Ortony, A. Clore, G. L. & Collins A. (1988). 7KH�FRJQLWLYH�VWUXFWXUH�RI�HPRWLRQV. Cambridge, 
UK: Cambridge University Press. 

Osgood, C. E., Suci, G. J. & Tannenbaum, P. H. (1957). 7KH�PHDVXUHPHQW�RI�PHDQLQJ. Univ. 
Of Illinois Press. 

Papez J.W. (1937). A proposed mechanism of emotion. $UFKLYHV� RI� 1HXURORJ\ � DQG�
3V\ FKLDWU\ , 79 :217±224. 

Picard, R. W. (1997). $IIHFWLYH�&RPSXWLQJ. Cambridge, MA : MIT Press. 

Plutchik, R. (1962). The emotions: Facts, theories and a new model. New York: Random 
House. 

Plutchik, R. (1980). ( PRWLRQ��$�3V\ FKRHYROXWLRQDU\ �6\ QWKHVLV. Harper & Row, New York. 

Roseman and Smith (2001), Appraisal Theory: Overview, Assumptions, Varieties, 
Controversies. In $SSUDLVDO� 3URFHVVHV� LQ� ( PRWLRQ�� 7KHRU\ �� 0 HWKRGV�� 5HVHDUFK. Scherer, 
Schorr & Johnstone (Eds). Pp3-19. Series in Affective Science: Oxford University Press. 

Russel, J. A. (1980). A circumplex model of affect. -RXUQDO� RI� 3HUVRQDOLW\ � DQG� 6RFLDO�
3V\ FKRORJ\ , 39, 1161-1178. 

Rolls, E. T. (1999). 7KH�EUDLQ�DQG�HPRWLRQ� Oxford: Oxford University Press. 

Salovey, P. & Mayer, J. D. (1990). Emotional intelligence. Imagination, Cognition and 
personality, 9, 185-211. 

Scherer K. R. (1981). Speech and emotional states. In Darby J. K. (Ed) 6SHHFK�HYDOXDWLRQ�LQ�
SV\ FKLDWU\ . New-York : Grune & Stratton. 

Scherer, K. R. (1986). Vocal affect expression: A review and a model for future research. 
Psychological Bulletin, 99(2), 143-165. 

Scherer, K. R. (2003). Vocal communication of emotion: A review of research paradigms. 
Speech Communication, 40, 227-256. 



HUMAINE D3c 

HUMAINE   ,67�) 3� �&RQWUDFW�QR��� � � � � � ��29 

 

Scherer K. R. (2004). HUMAINE Plenary Meeting. DKFI, Saarbrücken, March 1-3, 2004. 

Shweder, R. A. (1993). Everything you ever wanted to know about cognitive appraisal theory 
without being conscious of it. 3V\ FKRORJLFDO�,QTXLU\ , 4, 322-342. 

Smith, C. A. & Ellsworth, P. C. (1985). Patterns of cognitive appraisal in emotion. -RXUQDO�RI�
3HUVRQDOLW\ �DQG�6RFLDO�3V\ FKRORJ\ , 48, 813-838. 

Tomkins, S. S. (1962). $IIHFW��LPDJHU\ ��FRQVFLRXVQHVV��9RO�� ��7KH�SRVLWLYH�DIIHFWV. New York: 
Springer. 

Wehrle, T. and Scherer, K. (2001). Toward Computational Modeling of Appraisal Theories. 
In $SSUDLVDO�3URFHVVHV�LQ�( PRWLRQ��7KHRU\ ��0 HWKRGV��5HVHDUFK. Scherer, Schorr & Johnstone 
(Eds). Pp350-365. Series in Affective Science: Oxford University Press 

Wundt, W. (1897). Outlines of psychology. New York: Gustav E. Stechert. 

Wundt, W. (1905). * UXQGLVV�GHU�3V\ FKRORJLH�>) XQGDPHQWDOV�RI�SV\ FKRORJ\ @�: Vol 3 (5th ed.) 
Leipzig : Engelmann. 

 

%��* HQHUDO�ELEOLRJUDSK\ ��

Introductory textbook to Emotion Psychology (undergraduate level): Cornelius, R. R. (1996) 
.7KH�VFLHQFH�RI�HPRWLRQ. Upper Saddle River, NJ: Prenctice Hall. 

Davidson, R. J., Scherer, K. R., & Goldsmith (2003). +DQGERRN� RI� $IIHFWLYHV� 6FLHQFHV. 
Oxford: Oxford University Press. 

This handbook is published in the Oxford University Press: "Series in Affective Science" 
which comprises many other useful books, e.g.: 
- 7KH�1HXURSV\ FKRORJ\ �RI�HPRWLRQ (Borod) 
- 7KH�QDWXUH�RI�HPRWLRQ (Ekman) 
- 0 XVLF�DQG�HPRWLRQ (Juslin & Sloboda) 
- &RJQLWLYH�QHXURVFLHQFH�RI�HPRWLRQ (Lane) 
- $IIHFWLYH�QHXURVFLHQFH (Panksepp) 
- $SSUDLVDO�SURFHVVHV�LQ�HPRWLRQ (Scherer)  

�
( PRWLRQ: 
Quarterly published APA journal   
Co-Editors: Richard J. Davidson, and Klaus R. Scherer 


