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Abstract: Data formats used in the representation of affective aspects are usually 
formed by different computational formalisms or terminologies, such as architec-
tures modeled according to user models or profiles. Those conceptual formalisms 
or terminologies have been used in order to formalize many different affective da-
ta from user and/or interface. Those affective data are usually used to express 
emotional and personality based-data. Data formalization is a fundamental and in-
herent step to the affective computing research, and it can enable the community 
of computer scientists to use and share user affective information in a non-
proprietary way, aiming to build personalized systems that improve the computa-
tional decision-making process, which makes it easy and transparent to users. 
Based on that, this paper aims to present a systematic mapping as a survey in order 
to build, classify and analyze the scenario of existing affective data formats on 
scientific literature. As a result, we did not found any effort from scientists’ com-
munity towards to standardize this type of data. As a conclusion, we recognized 
the lack of standardized data format. 

1 Introduction  

The use of affective data in computer decision-making process is quite new [El-
liott, 1994; Picard, 1997; Lisetti, 2002; Zhou and Conati, 2002; Nunes, 2008]. Ac-
cording to Nunes [2008] it has been proved by scientists from other areas, such as 
Psychology, Anthropology, Neuroscience, how much affective information can be 
relevant during human cognitive processes [Simon, 1973; Damasio, 1994]. Affec-
tive data could include emotions, feelings, personality. In 1979, Rich [1979] de-
scribed in her book a chapter about user modeling via stereotypes including per-
sonality aspects. From that, in 1997, Picard [1997] published the first book about 
Affective Computing and the use of affective data in order to improve the com-
puter decision-making and interfaces. At that time, Piccard focus was mainly on 
emotions. However, in 1994, Elliot described about the research problems on rep-
resentation of emotion along with personality in computer systems, and his main 
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issue was about asking for a scientifically based and analytical understanding of 
how personality and emotion could affect the interaction and motivation of human 
agents in social situations [Elliot, 1994]. In 2002, Lisetti [2002] formalized per-
sonality computationally as influencer of other affective aspects such as emotions. 
Additionally, Zhou and Conati [2002] proposed the use of human personality in-
fluencing computer decision-making focused in Educational Systems. On the oth-
er hand, Nunes [2008] modeled personality aspects and applied it in recommender 
systems in order to improve systems personalization.   

These works inspired others scientists and made them aware of these benefits, 
so they started to give more attention to this subject; mainly on Computer Science 
field. However, one of the emergent problems concerning the use of affective as-
pects had arisen. The problem was about what data format or model/profile the 
scientists should adopt in order to formalize emotion and personality (among other 
affective aspects) to make it effectively useful for computer decision-making pro-
cesses.  

Data formats are usually represented by different computational formalisms or 
terminologies, and some examples are data architectures, user models, user pro-
files, ontologies3, and/or markup languages based on different psychological theo-
ries. Data formalization became a fundamental step for affective computing re-
searches in the sense that they can use or re-use this type of data in a non-
proprietary way towards building personalized systems that improve the computa-
tional decision-making processes. Based on that, this paper aims to show a sys-
tematic mapping [Petersen et al., 2008] in the form of a survey on existing affec-
tive data formats, user models and profiles. Our main contribution is to answer the 
following questions:  (i) Is there in the literature standards in the representation of 
a data format? and (ii) What are the psychological theories the data format  are us-
ing?. 

This paper is organized as follow: Section 2 presents concepts about data for-
mat, user model and user profile. Section 3 is focused on the method used to build 
the systematic mapping. In Section 4 we present the results and discussions; while 
Section 5 presents the final conclusions. 

2 Data Format, User Model or User Profile 

The user profile, user model or data format can be seen as a database where us-
er´s information, interests and preferences are stored [Nunes 2008]. It represents 
the user identity in the virtual world.  

 Nunes [2008] defined identity as the self-awareness or the presentation of one-
self in relation to society. It is dynamic and it can be presented as a “particular 
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narrative going”. Identity plays a key role mainly during human communication in 
a virtual world.  

In Computer Science, the technical and persistent way to formalize the identity 
of a person is using profiles, models or data formats. Ontologies can be used for 
abstract conceptualization before the formalization in a user profile/user model; 
while markup language4 is used for the annotation or standardization of data 
stored in used profile/model/data format. We might find many types of user pro-
files with different complexity degrees, since they are developed in many con-
texts, such as e-commerce, e-learning and e-communities. There is a classical sci-
entific work about user model developed by Kobsa in [Kob01], [Kob07]. He 
created a Generic User Modeling to be used as a shell to the development of user 
information applied to web site personalization. It is one of the most relevant user 
model developed; however it is not focused on affective aspects.  

In terms of user model definitions, Heckmann [Hec05] proposes the General 
User Model (GUMO), which is a conceptual overview of a ubiquitous user model 
including many basic aspects of users; ranging from contact information, de-
mographics and abilities to psychological and physiological human features like 
personality, emotional state, mental state, and nutrition. Heckmann’s ontology is 
very rich and it can be implemented following the interest of the designer who im-
plements a user profile. It is a very complete ontology, but it is hard to be effec-
tively used it. 

3 Method 

Towards building this survey we used the method called Systematic Mapping 
Study (SMS) [Petersen et al., 2008]. We use this method because it provides 
issues about a specific topic, which is the main contribution of this paper. .To 
reach this goal we followed a set of steps: the first one was to select a research 
scope, considering some questions to be posed about the desired subject. The 
second step was the creation  of the primary studies by presenting the database to 
be searched, as well as the search parameters and filters. Afterwards,  we selected 
the relevant papers using inclusion and exclusion criteria. Finally, we analysed 
and discussed about the results. This method allows us to create a scenario of 
growing area as well as some evidences raised on the research questions.  
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4.1 Research scope 

In this section we define the research questions, which are presented on Table 1. 
According to [Petersen et al., 2008], the research questions provide us an over-
view about the mapped research area by the identification of the quantity and type 
of research and results available within it.  

Table 1. Research questions 

Research 
Question 

 

RQ1: What are the investigated and used psychological/affective/emotion/personality theo-
ries related to the data format/user model/user profile implemented in software from 
Computer Science scenario? 

RQ2: Are they a proprietary model? 
RQ3: Did researchers standardize those models? 
RQ4: What is the most common journal/proceeding where the computer scientists publish 

about affective data formats? 
RQ5: Who are the researchers that have been publishing in this field? 
RQ6: What is the most representative researches affiliation in affective data formats field? 
RQ7: What are the countries that have more researchers who published on affective data 

format field? 
RQ8: What are the years of publications that scientists have been publishing most part of 

papers on the affective data format field? 

4.2 Primary Studies 

Towards providing an overview about the researched area, we defined a set of 
strings aiming to select and filter the papers for the primary studies. According to 
Petersen et al. [2008], “The primary studies are identified by using search strings 
on scientific databases or browsing manually through relevant conference pro-
ceedings or journal publications”. Towards conducting our search for primary 
studies we used:  

(i) The SCOPUS [2015] database, which is  “…the largest abstract and 
citation database of peer-reviewed literature: scientific journals, 
books and conference proceedings.” SCOPUS has more than 55 mil-
lion records and more than 21.915 titles. It covers the most important 
databases in Computer Science, such as Elsevier, Springer, and 
IEEE.  

(ii) In order to complement the search on SCOPUS database, we did a 
research in the ACM-DL (Association for Computing Machinery - 
Digital Library), which is specific on Computer Science. 
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All searches of primary studies considered a slightly different strategy of 
searching and string definition because of the particularity of the search engine of 
each database. 

4.2.1 SCOPUS database 

The strings used in SCOPUS towards selecting the primary studies were: 
“ABS ( emotion*  AND  "data format*" )  OR  ABS ( emotion*  AND  "user 
model*" )  OR  ABS ( emotion*  AND  "user profile" )  OR  ABS ( affecti*  AND  "data 
format*" )  OR  ABS ( affecti*  AND  "user model*" )  OR  ABS ( affecti*  AND  "user 
profile" )  OR  ABS ( personalit*  AND  "data 
format*" )  OR  ABS ( personalit*  AND  "user 
model*" )  OR  ABS ( personalit*  AND  "user profile" )  AND  ( LIMIT-
TO ( SUBJAREA ,  "COMP" ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" ) )” 

4.2.2 ACM Digital Library database 

The strings used in ACM-DL towards selecting the primary studies were: 
(i)  (Abstract:affect*) and (Abstract:"data format" or Abstract:"user model*" 

or Abstract:"user profile")  
(ii) (Abstract:emotion*) and (Abstract:"data format" or Abstract:"user 

model*" or Abstract:"user profile")  
(iii) (Abstract:personalit*) and (Abstract:"data format" or Abstract:"user 

model*" or Abstract:"user profile") 

4.3 Relevant Papers 

In this step of the methodology, we defined the inclusion and exclusion criteria in 
order to exclude not relevant papers already selected in our primary studies. These 
papers do not concern to our research questions. 

4.3.1 Relevant papers of SCOPUS database 

In Table 2 we present the inclusion and exclusion criteria for SCOPUS database. 
 

Table 2. Inclusion and exclusion criteria for SCOPUS database 

Inclusion Criteria of Primary Search of 
SCOPUS 

Exclusion Criteria 1 
(Entire book of conference reviews) 
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We included all papers available at 
SCOPUS filtered by the strings matched on 
the paper abstract as presented in Section 
2.2.1 The papers was also filtered by Com-
puter Science area, and English language. 

 

We exclude explicitly from SCOPUS database 
only the documents from Conference Reviews, 
because we are not interested in entire Confer-
ence Review books (as an example, we are inter-
ested in a paper from UMAP 2012 instead of the 
entire proceedings from UMAP). 

 
 
The search was done on 1st February 2015 at SCOPUS-Elsevier redirected by 

PeriodicosCapes [2015]. 
Table 3 presents the results of SCOPUS primary search. We show the amount 

of papers selected considering the inclusion criteria; as well as the amount of pa-
pers selected at exclusion criteria and, consequently, the final amount of papers 
showed as relevant papers. 

Table 3. Number of papers from SCOPUS based on Primary search, Inclusion and Exclusion cri-
teria (relevant papers) 

Number of papers Inclusion  
Criteria of Primary 
Search based on strings 
from Table 1 

Exclusion Criteria 1 
(Entire book of confer-
ence reviews) 

Relevant papers 
 

Based on the 
string presented at 
Section 2.2.1 

196 papers 28 papers  168 papers 

TOTAL 196 papers 28 papers 168 papers 

4.3.2 ACM Digital Library database 

Table 4 presents the Inclusion and Exclusion criteria for ACM-DL database. 
 
 
 

Table 4. Inclusion and exclusion criteria for ACM-DL database 

Inclusion  
Criteria of Primary Search of 
ACM-DL 

Exclusion Criteria 1 
 

Exclusion Criteria 2 
 

We included all papers from 
ACM-DL database that the 
strings presented at Section 

We excluded duplicated papers 
(papers that appear in more than 1 
time during the 3 searches).  

We excluded papers that the 
abstract do not appear repre-
sentative in order to present 
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2.2.2 matched on the paper ab-
stract. Because we did the 
search separately considering 
each psychological term, some 
papers were duplicated.  

 

 details of data format, pro-
files or models considering 
our searchable strings. We al-
so excluded papers presented 
only in 2 pages abstract be-
cause of the lack of com-
pleteness. 
 

 
In Table 5, we present the results of ACM-DL primary search. We show the 
amount of paper selected considering the inclusion criteria; as well as the amount 
of paper selected at exclusion criteria 1 and 2, followed by the final amount of pa-
pers to be analyzed showed at relevant papers. 

Table 5. Number of papers from ACM DL Primary search; Inclusion and exclusion criteria (rel-
evant papers) 

Affective 
feature   / 
Number of 
papers 

Inclusion  
Criteria of Pri-
mary Search 
based on strings 
from Table 1 

Exclusion Crite-
ria 1 
(Duplicated pa-
pers) 

Exclusion Criteria 
2 
(Not representa-
tive) 

Relevant papers to 
be analyzed 
 

Affect* 22 papers 2 papers 15 papers 5 papers 
Emotion* 5 papers 1 paper 1 papers 3 papers 
Personality* 9 papers 3 papers 1 paper 5 papers 
TOTAL 36 papers 30 papers 17 papers 13 papers 

 
The search was done in 22 January 2015 at ACM-DL redirected by Periódicos 

Capes [2015]. 

5 Results and Discussions 

In this section we present the discussions about the selected papers, creating an 
overview about the affective computing data format using both the SCOPUS and 
ACM-DL database. 

5.1 SCOPUS database 

After reading and analyzing the complete content of each one of the 168 papers 
selected as relevant papers from SCOPUS database, we created Table A.1 pre-
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sented at Appendix 1. This table enables us to provide an overview about the per-
spectives towards answering the research questions proposed in Table 1 presented 
in Section 2.1.  

Towards creating an overview about the scenario, we answer the following re-
search questions proposed on last sections: RQ1- What are the investigated and 
used psychological/affective/emotion/personality theory related to the data for-
mat/user model/user profile implemented in software from Computer Science sce-
nario?, RQ2 - Are they a proprietary model?, and RQ3- Did researchers standard-
ize those models? (we present a subset of Table A.1). This summary is presented 
in Table 65, which shows the papers selected and answers to  RQ1. It presents at 
least one psychological theory related to the affective data format, user model or 
user profile used in each paper which this information was available.  

From the whole 168 relevant papers, only 62 are presented in Table 6, since 
they present some information about the psychological theory they have used in 
order to define, model or use some affective aspect presented in the paper. That 
means that only 36% of the analyzed relevant papers can be taken seriously about 
their affective data, i.e., we consider the papers that did not present any theory 
about affective as superficial papers. Sometimes, scientists write about the im-
portance of affective data representation and use, but not deeply implement such 
concepts, being questioned about their effectiveness by psychologists. 

In addition, in Table 6 we can observe that only 3 papers from the whole 36 
papers are presented as a non-proprietary model (grey lines). We mean by non-
proprietary when authors use other already existing data format. Only 8,3% from 
those 36 papers are non-proprietary. However, from that non-proprietary they are 
also non-standard models. Often, when data format is proprietary it could be hard-
ly standardized and free for other scientists to use that format.  We find some dec-
laration about standardization in 3 papers from our search (green lines). They rep-
resent also 8,3% from those 36 papers that are related to psychological theories.  

Therefore, from the whole 168 papers, only 1,7% presented a non-proprietary 
model. In addition, only 1,7% presented some type of standardization. The papers 
that presented some standardization were: (i) paper 118: PAM (Personality Affec-
tive Modeling), (ii) paper 125: “comprehensive user profiling”, and (iii) paper 
147: “Smart User Model (SUM)”. 

From Table 6, we also extract the psychological theories more referenced by 
affective computing scientists on those 36 papers. They are: Personalityà (i) Big 
Five: presented in 12 papers; (ii) FFM: 6 papers; (iii) FFM/BigFive6: 1 paper; (iv) 
16PF: 3 papers; MBTI: 2 papers; Emotion à (v) OCC: 8 papers; (vi) Ekman: 7 
                                                             
5 Each number presented on the line of Table 6, is the same number of the paper referenced at 
Appendix 2-SCOPUS, and it is also analyzed and described at Appendix 1 Table A.1. 
6 As described in Nunes [2008] “The term Big Five was coined by Lew Goldberg and was 
originally associated with studies of Personality Traits used in natural language derived 
from lexical data and based on empirical phenomenon. The term Five-Factor Model, which 
has been more commonly associated with studies of traits using Personality question-
naires”. 
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papers; (vii) Thayer: 4 papers; (vii) Goleman: 3 papers; (viii) Saw: 3 papers. Other 
theories used and cited at Table 6 are not in this list because they were used only 
once. The references about all those theories can be found in each paper numbered 
at Table 6 and referenced at Appendix 2. 

Table 6. Papers that presented at least one psychological theory, information about proprietary 
model and model standardization from SCOPUS 

Pa
pe

r  
N

° 

RQ1.What psychological theory the model presented 
was based on? 

RQ2.Was it 
a proprietary 

model? 

RQ3.Was it a standard model? 
What’s name? 

1. It is a proprietary version of many theories on affect Yes No 
3. FFM/Big Five Yes No. He finds a correlation to the 

affective model. His user model 
is not an affective one. 

4. Big five Yes No. mFingerprint 
5. SAM (Smiley Affect Measurement technology) 

AMSS (affective metacognitive scaffolding service) 
Yes - 

7. FFM Yes No 
9. Big Five Yes No 
15. Big Five Yes No 
27. lens model analysis Yes No 
30. Big Five Yes No 
34. Big Five Yes No. HIT 
39. LIWC Yes No 
41. Personality types Yes No. use ECA interface 
45. Thayer’s Activation-DeactivationAdjective Check 

List 
Yes - 

48. Big Five,  LOC Yes No. Part of Personal Equation of 
Interaction 

49. Thayer Yes No. AMP 
54. Personality Yes No 
55. Alternative Five model Yes No. TP2010 
56. Ekman Yes No 
58. OCC model/ BDI No No.  Cognitive-Based Affective 

User Modeling (CB-AUM) us-
ing X-BDI 

63. Big Five Yes No 
68. Eysenck’s PEN model (personality) Yes - 
69. Thayer model Yes - 
71. reactivity to reward and punishment, sensation seek-

ing, Big Five personality traits, MBTI Yes no 

72. Velten mood induction technique Yes No 
73. Secondary emotions ( 47 POMS) Yes No 
75. SAW Yes No. NEU-FACES 
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80. Clynes (emotion)Five- Factor-Model (personality) Yes no 
81. BIGFIVE Yes No 
83. SAW Yes No. NEU-FACES 
84. Thayer Yes no 
86. Izard - - 
88. Global Workspace Theory (GWT) Yes CERA-CRANIUM 
91. Describe many theories applied by npc No No 
92. 16PF Yes No 
96. Big Five Yes No 
97. Big Five Yes No 
102. Goleman Yes No 
107. Goleman Yes No 
111. Spontaneous trait inferences (Uleman) Yes No 
112. Dimensional Affective Model Yes No 
118. FFM, Ekman , OCC Yes Yes. Personality affective 

Modeling (PAM); Emotional 
Prediction System 

119. Physiological state (Picard) Yes No 
123. OCC Yes No 
125. Goleman Yes Yes. The comprehensive user 

profiling 
127. Big Five Yes No 
128. Many No No 
131. Five-Factor-Model, Ekman Yes No. Affective user Modeling 
132. Simple Additive Weighting (SAW) Yes No 
133. Ekman Yes No 
134. 16PF, Ekman Yes No 
135. Cassady Yes No.  User Perceptual Preferences 

140. Ekman and Friesen Yes No 
141. OCC model Yes No 
147. Human Values Scale (HVS) Yes Yes. Smart User Model (SUM) 
150. Ekman and Friesen Yes no 
152. OCC model (emotion); Five Factor personality Yes no 
153. MBTI e 16PF Yes no 
155. OCC model, Five Factor personality Yes No 
156. Many Yes No. MAUI 
159. FMBT model Yes No. REA 
160. Ekman; Zajonc and Markus; Frijda; Ortony (OCC); 

Levenson 
Yes No. MOUE 

165. OCC model, Elliot - - 
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The answer to the research question 4 (RQ4 - What is the most common jour-
nal/proceeding where the computer scientists publish about affective data for-
mats?) is presented in Figure 1, which shows the most usual journal/proceeding 
where the computer scientists have been publishing their papers about affective 
data format.  The first place is the “Lecture Notes in Computer Science” from 
Springer (including the Subseries “Lecture Notes in “Artificial Intelligence and 
“Lecture Notes in Bioinformatics”), and it presents 43 papers from the whole 168 
relevant papers of our research. The second place is based on two types of publi-
cations: the “Studies in Computational Intelligence” from Springer, which pre-
sents 4 papers, and the “Frontiers in Artificial Intelligence and Applications” from 
IOS Press, with both 4 papers. The third place is the “Communication in Comput-
er and Information Science” from Springer with 3 papers, and the “Computers in 
Human Behavior” from Elsevier presenting 3 papers too. Some others proceedings 
and editors have also 3 papers or less (see Appendix 2 to the complete list).  

We suppose we found much more papers in Lecture Notes because it is includ-
ed in all subseries of “Lecture Notes”. In contrast, in ACM or IEEE it is catego-
rized by Conference title.  

 
Fig. 1.  Journal/proceeding where the computer scientists have been publishing their papers 
about affective data formats  (RQ4) (extracted from SCOPUS based on our search) 

The answer to the research question 5 (RQ5 - Who are the researchers that have 
been publishing in this area?) is presented in Figure 2. We present the authors who 
appeared in 5 papers or more and they are: Virvou, M. (15 papers), Alepis, E. (9 
papers), Germanakos, P. (6 papers), Mourias, C. (6 papers), Lisetti, C. (6 papers), 
Lekkas, Z. (5 papers), Nasoz, F.(5 papers), Tsianos, N. (5 papers), Samaras, G. (5 
papers), and Stathopoulou, I.O. ( 5 papers). 

The authors usually participate also as co-authors of published papers, then the 
most ranked could be, hypothetically, chief of some lab or research group interest-
ed in affective data. 
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Fig. 2.  Researchers that have been publishing in affective computing data formats (RQ5) 
(extracted from SCOPUS based on our search) 

The answer to the research question 6 (RQ6 - How about the affiliation more 
representative in affective data format area?) is presented in Figure 3. The univer-
sities more representatives that published at least 3 papers in affective data formats 
are presented in Figure 3. They are: (i) Panepistimion Pireus (16 papers), (ii) Uni-
versity of Athens (7 papers), (iii) University of Cyprus (5 papers), (iv) Arizona 
State University (4 papers), University of Aberdeen (4 papers), Tchnische Univer-
siteit Eindhoven (4 papers), Universidad Carlos III de Madrid (3 papers), Univer-
sity of Haifa (3 papers), Trinity College Dublin (3 papers), Taiyuan Li Gong Dax-
ue (3 papers), Phillips Research (3 papers), Universidad Autonoma de Madrid (3 
papers); Ecole Politechnique Federale de Lausanne (3 papers); EURECOM (3 pa-
pers), University of Las Vegas (3 papers). Other universities presented 2 papers or 
less (it can be visualized on Table A.1) 

 
Fig. 3. Affiliation more representative in affective data format (RQ6) (extracted from SCOPUS 
based on our search) 
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The answer about the research question 7 (RQ7 - What are the countries that 
have more researchers who published on affective data format field?) is presented 
in Figure 4, in which we present the countries that have more publications in af-
fective data formats. They are: (i) United States have 34 papers published (as au-
thor or co-author), (ii) Greece has 25 papers published, (iii) China has 16 paper 
published, (iv) United Kingdom has 16 papers published, (v) Spain has 11 papers 
published, (vi) France has 9 paper published, (vii) Nederlands have 8 papers pub-
lished, (viii) Japan has 8 papers published; (ix) South Korea has 6 papers pub-
lished; (x) Cyprus has 5 papers published; (xi) Finland has 5 papers published and 
(xii) Germany has Also 5 papers published, as presented at Figure 4. Other coun-
tries with 4 papers or less, such as Italy (4 papers), Brazil (3 papers), Slovenia (1 
paper) can be found on Table A.1. 

 
Fig. 4. Countries that have more researchers who published in affective data format (RQ7) 
(extracted from SCOPUS based on our search) 

The answer to the research question 8 (RQ8 - What are the year of publications 
that scientists have been publishing most part of papers on the affective data for-
mat field?) is presented in Figure 5. The year which scientists published most pa-
pers was 2008, being published 24 papers (first place on ranking). According to 
Figure 5, the amount of papers published in 2014 was 11 papers; 2013, 23 paper 
(second place on ranking); 2012, 19 papers; 2011, 18 papers; 2010, 14 papers; 
2009, 19 papers; 2007, 10 papers, 2006, 7 papers; 2005, 6 papers; 2004, 5 papers; 
2003, 4 papers; 2002, 2 papers; 2001, one paper; 1997, one paper; 1991, 2 papers; 
1979 one paper. 
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Fig. 5. Years and amount of published papers in affective data format (RQ8) (extracted from 
SCOPUS based on our search) 

We can observe in Figure 5 how much the interest on affective computing is-
sues is growing, such as data formats. In 1979 there was only one paper published 
by Rich [1979] about user modeling via stereotypes including personality aspects. 
However, after 2001 the publications became more often and i we observe that in 
2008 there was a growth in contrast to 2007. The number of papers published in 
2014 is not yet complete, since many journals and reviews take some time to be 
published officially by the editors. 

5.2 ACM database 

From 13 papers selected as relevant papers from ACM database, only 3 of them 
did not appear on SCOPUS search. The total amount of relevant papers is present-
ed on Table 5 and the complete list can be found on Table A.2 at Appendix 1.  

Towards creating an overview of research papers selected in ACM database, 
we answer the research question 1 (RQ1- What are the investigated and used psy-
chological/affective/emotion/personality theory related to the data format/user 
model/user profile implemented in software from Computer Science scenario?), 
research question 2 and 3: research question 2 (RQ2 - Are they a proprietary mod-
el?), and research question 3 (RQ3- Did researchers standardize those models?), 
we present a subset of Table A.2. This Table is presented as Table 77. Table 7 
shows the papers selected which answer RQ1, since they presented at least one 
psychological theory related to the affective data format, user model or user pro-
file. 

Thus, 5 papers from the 13 relevant papers from ACM-DL are presented in Ta-
ble 7. They present some information about the psychological theory they have 
used in order to define, model or use some affective aspect presented in the paper. 

                                                             
7 Each number presented on Table 7 is the same number of the paper referenced at Appendix 2, 
and it is also described at Appendix 1 Table A.1. 
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That means that 38,43% of the analyzed relevant papers present any theory about 
their affective data. 

Additionally, Table 6 presents all 5 papers as a proprietary model. From that, 2 
papers labeled their model, they are: (i) paper 7: titled as Personality Recognizer; 
and (ii) paper 8: titled as User Psychological Profile (UPP). All 5 papers are also 
non-standard models.  

From Table 7, we also extract the psychological theories referenced by affec-
tive computing scientists on those 5 papers. They are: Personalityà (i) Big Five: 
presented in 2 papers; (ii) FFM/BigFive: 1 paper; (iv) 16PF: 1 paper; MBTI: 1 pa-
per. The references about all those theories might be found in each paper num-
bered at Table 7 and referenced at Appendix 2-ACM-DL. 

Table 7.  Papers that presented at least one psychological theory, information about proprietary 
model and model standardization from ACM-DL database. 

 
With respect to research question 4 (RQ4 - What is the most common jour-

nal/proceeding where the computer scientists publish about affective data for-
mats?), we can see in Table A.2: (i) 6 papers from ACM conference proceedings; 
(ii) 3 papers from Proceeding of conferences ACM partners (iii) 1 paper from con-
ferences both IEEE/ACM, and (iv) 3 papers from Lecture Notes – Springer. 

Regarding the answer to research question 5 (RQ5 - Who are the researchers 
that have been publishing in this area?), we notice that all researchers from 13 pa-
pers publish only once at ACM-DL in this subject. 

The answer to research question 6 (RQ6 - How about the affiliation more rep-
resentative in affective data format area?) is presented in Table A.2. The universi-
ties are: (i) Slovak University of Technology in Bratislava/Slovakia, (ii) Instituto 
Politécnico de Setúbal/Portugal, (iii) Universidad Autónoma de Madrid/Spain, (iv) 
Trinity College/Ireland, (v) ITT/Ireland, (vi) University of Montpellier/France, 
(vii) Chinese Academy of Sciences/China, (viii) Tampere University of Technolo-

Paper Did it have been 
analyzed for this sys-
tematic mapping? 

RQ1.What psychologi-
cal theory the model 
presented was based 
on? 

RQ2.Was it 
a proprie-
tary mod-
el? 

RQ3.Was it a standard 
model? 
What’s name? 

1. Analyzed in SCOPUS 
mapping N°3  

FFM/Big Five Yes No. He finds a correlation to 
the affective model. His user 
model is not an affective 
one. 

7. Yes. Only from ACM Big Five Yes No. Personality Recognizer 
8. Yes.  Only from ACM Big Five Yes No. User Psychological Pro-

file (UPP) 
11. Analyzed in SCOPUS 

mapping N° 134 
16PF, 
Ekman 

Yes No 

13 Yes.  Only from ACM MBTI, MIR, Brain.exe. Yes No 
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gy/Finland, (ix) Taiyuan Univ. of Tech/China, (x) University of Toronto/Canada, 
(xi) Columbia University/USA, (xii) University of Liverpool/UK.  

The answer to research question 7 (RQ7 - What are the countries that have 
more researchers who published on affective data format field?) is composed by:  
(i) Spain: 2 papers; (ii) Ireland: 2 papers; and (iii) China: 2 papers. 

With respect to the answer to research question 8 (RQ8 - What are the year of 
publications that scientists have been publishing most part of papers on the affec-
tive data format field?), the amount of papers published in 2014 is 1 ; in 2013 is 1 
paper; in 2012 are 4 papers; in 2011 is 1 paper; in 2008 is 3 papers; in 2007 is 1 
paper, in 2005 is 1 paper.  

The first paper about the subject at ACM-DL was published in 2005. Different 
from SCOPUS the year more relevant at ACM-DL was 2012 at first place, and 
2008 as a second place (at SCOPUS 2008 was in first place). 

6 Conclusions 

This paper presented a wide literature review by using a systematic mapping 
method. We show how data formats towards to represent affective aspects are be-
ing explored in papers. As we could observe, the first paper was published in 
1979, and from 2008 to nowadays this field has been growing. This fact is ob-
served by the increase of publications on last years, otherwise, it seems that this 
field does not yet present standardized data formats among the community. This 
fact is sustained by our analysis, which did not identify much details about each 
data format, which creates a barrier if a developer needs to use them to develop 
computer applications/systems or neither scientific researches. Our hypothesis for 
this is that researches do not want to provide more details due to marketing strate-
gies or privacy of this type of information.  

As a future research we could extend or change the string of search including 
words such as “ontology” and “markup language”, for instance. During our analy-
sis only one paper mentioned about Heckmann’s ontology [2009] that describes 
affective data. However it is quite few considering the amount searched at 
SCOPUS and ACM. We also know about markup languages to annotate affective 
data such as EmotionML [2015] and PersonalityML [2015]. However, they are 
not even mentioned at papers from our search considering the stringer we selected. 
Other future research could be towards trying to understand why many papers ana-
lyzed in our mapping do not present any psychological theory connected to paper 
description (106 from 168)? Did they use the word “affective”, “emotion”, “per-
sonality”, because they consider this keyword as a trend? Or did they recognize 
the importance of the subject in order to treat as future research? 

We could also propose as a future work the creation of a list of existing re-
search groups interested in this subject based on the top ranking publisher, for in-
stance.  
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Appendix 1  

Table A.1  Map of 168 relevant papers extracted for the systematic mapping from SCOPUS database. 
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1. Yes Yes Yes/yes/no It is a proprietary ver-
sion of many theories 

on affect 

Emotional 
state/ emo-
tional prox-

imity 

Extraversion Deceit Yes No University of Dun-
dee/UK 

2. No (A)          
3. Yes Yes Yes/yes/no  FFM/Big Five No Predicting from 

NEO FFI per-
sonality ques-

tionnaire 

No Yes No. He finds a 
correlation to 
the affective 

model. His us-
er model is not 

an affective 
one. 

Slovak University 
of Technology in 

Bratislava/Slovakia 
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4. Yes Yes Yes/yes/no Big five Inferring 
from audio 
(he did not 

give details) 

Predicting from 
phone usage (he 
did not give de-

tails) 

Mood (detect-
ed from com-
munication 

history, he did 
not give de-

tails) 

Yes mFingerprint School of Informat-
ics & Compu-

ting/USA 

5. Yes Yes Yes/yes/yes SAM (Smiley Affect 
Measurement technol-
ogy) AMSS (affective 

metacognitive scaffold-
ing service) 

Mood as 
Emotional 

state 

- Smile (mood) Yes -  University of 
Technology/ Aus-

tria 

6. no          
7. yes Yes No/no/no FFM - FFM question-

naire 
- Yes No Swiss Federal Insti-

tute of Technology/ 
Switzerland 

8. No (B)          
9. yes Yes No/no/no Big Five - OCEAN - Yes No Mackenzie Presby-

terian Universi-
ty/Brazil 

10. No (C)          
11. No (A)          
12. No (B)          
13. No (B)          
14. Yes Yes No/no/no - No No Mood Yes No Instituto Politécni-

co de Setú-
bal/Portugal 

15. Yes Yes No/no/no Big Five No  44-item Big-Five 
Inventory 

No Yes No University of Chi-
nese Academy of 
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Sciences/China  
16. No (A)          
17. Yes Yes No/no/no - Emotional 

state 
- - Yes No Lanzhou Universi-

ty/China 
18. No (A)          
19. No (A)          
20. Yes Yes No/no/no - Emotion - - Yes No University of Avi-

gnon-France 
21. Yes Yes No/no/no - Emotion - - Yes No Yunnan Normal 

University/China 
22. Yes Yes No/no/no - - Use  Fleming 

(Neil Fleming) 
"VARK", classi-
fication method  

to try to map per-
sonality. 

- Yes no Jiangxi Normal 
University/China 

23. No (A)          
24. 
 

No (A)          

25. Yes Yes Yes. EEG data mapped for 
emotions  

Emotional 
state 

- - Yes BIO_EMOTIO
N ontology 

Lanzhou Universi-
ty/China 

26. Yes Yes No/no/no - - - Mood Yes No Philips Research/ 
Nederlands 

27. Yes Yes No/no/no Lens model analysis   Big Five Factor 
inventory - Yes No University of Kan-

sas/USA 
28. No (A)          
29. No (A)          
30. Yes Yes Yes/yes/no Big Five - Personality - Yes No Mackenzie Presby-
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terian University/ 
Brazil 

31. No (B)          
32. No (A)          
33. Yes Yes No/yes/no - - Personality - Yes No Ecole Polytechni-

que Fédérale de 
Lausanne 

/Switzerland 
34. Yes Yes Yes/yes/yes Big Five  Personality ex-

tracted from TIPI 
test 

- Yes HIT Ecole Polytechni-
que Fédérale de 

Lausanne 
/Switzerland 

35. No (A)          
36. Yes Yes No/no/no - - - - No No Chinese Academy 

of Science/China 
37. Yes Yes No/no/no - Emotion - Social signals Yes No University of 

Leeds/UK 
38. Yes Yes No/no/no - Emotional 

state 

Personality - Yes No National Technical 
University of Ath-

ens/Greece 
39. Yes Yes No/no/no LIWC Emotional 

state 

- Sentiment Yes No Universidad auto-
noma de Ma-

drid/Spain 
40. Yes Yes No/no/no No - - - Yes No Politecnico di Mi-

lano/Italy 
41. Yes Yes Yes/yes/yes Personality types Emo-

tion/facial 
expression 

- Mood Yes use ECA inter-
face 

Florida Internation-
al University/USA 
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42. Yes Yes No/no/no - Emotional 
state/emotio

n 

- - Yes No National ICT of 
Australia/Australia 

43. Yes Yes yes/no/no - Emotion - - Yes - Kyung Hee Uni-
versity/Korea 

44. Yes Yes Yes/no/yes - Emotion - - Yes Emotional pro-
file identifica-

tion. 

Universidad Autó-
noma de Ma-

drid/Spain 
45. Yes Yes Yes/no/no Thayer’s Activation-

Deactivation 
Adjective Check List 

- Personality - Yes - University of Cali-
fornia/USA 

45. Yes Yes Yes/yes/no - Emotional 
statue 

- - No - Yunnan Normal 
University/China 

47. No (A)          
48. Yes Yes Yes/no/yes Big Five,  LOC - Personality infer-

ring by using 20-
item Mini-IPI 

- Yes Part of Person-
al Equation of 

Interaction 

Simon Fraser Uni-
versity/Canada 

49. Yes Yes Yes/yes/yes Thayer - - Mood meas-
ured by skin 
temperature 
and  UWIST 
Mood Adjec-
tive Checklist 

Yes AMP Eindhoven Univer-
sity of Technolo-
gy/Netherlands 

50. No (A)          
51. Yes No No/no/no - Emotion 

models 

Personality mod-
els 

Affective 
models 

No No Trinity Col-
lege/Ireland 

52. No (C)          
53. No (A)          
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54. Yes Yes Yes/yes/no Personality - Personality infer-
ring by using 

TKI personality 
test 

Social trust Yes No Complutense Uni-
versity of Ma-

drid/Spain 

55. yes Yes Yes/no/yes Alternative Five model - Personality infer-
ring by using 

ZKPQ question-
naire 

- Yes TP2010 Universidad Autó-
noma de Ma-

drid/Spain 

56. Yes Yes Yes/no/yes Ekman Emo-
tion/emotion

al state  

- Mood Yes No University of 
Ljubljana/ Slovenia 

57. Yes Yes Yes/yes/no - Emotion - User psychol-
ogy 

Yes Based on UX Agora Cen-
ter/Finland 

58. Yes Yes Yes/no/yes OCC model/ BDI  Emotion - - No No.  Cogni-
tive-Based Af-

fective User 
Modeling (CB-

AUM) using 
X-BDI 

PIPCA/UNISINOS
/Brazil 

59. Yes Yes Yes/yes/no - - - - No No Universiti Kebang-
saan/Malaysia 

60. Yes No No - Emotion Personality - No No University of Kon-
stanz/ Denmark 

61. Yes Yes No/no/no - Emotional 
state 

- - Yes No University of Gi-
rona/Spain 

62. Yes No Non/no/no - - - Affective sup-
port 

No No University of Mas-
sachusetts/USA 

63. Yes Yes Yes/no/yes Big Five - Personality infer-
ring by using 
Japanese version 
of the Big Five 

- Yes No Matsuyama Uni-
versity/Japan 
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Inventory (BFI) 
64. No (A)          
65. Yes Yes Yes/yes/no - - - - Yes No University of Pi-

raeus/Greece 
66. Yes Yes Yes/no/yes - Emotion - Affective Yes No Wuhan Universi-

ty/China 
67. Yes Yes Yes/yes/no - - - - Yes Yes. UPS 

framework 
Zhejiang Universi-

ty/China 
68. Yes Yes Yes/no/yes Eysenck’s PEN model 

(personality) 
Emotional 

styles 

Personality type 
inferring by us-

ing EPQR-S 

Affect infer-
ring by using 
(DMSI) and 
(PSSQ) 

Yes - National & Ka-
podistrian Univer-

sity of Ath-
ens/Greece 

69. Yes Yes Yes/no/no Thayer model Emotion de-
tection 

Personality - Yes - Bialystok Universi-
ty of Technolo-

gy/Poland 
70. Yes Yes No/no/no - - - - No SLR user 

model 
Boeing Research 

and Technolo-
gy/USA 

71. Yes No Yes/no/no Reactivity to reward 
and punishment, sensa-
tion seeking  

Big Five personality 
traits 

Myers-Briggs Type In-
dicator 

Emotion Personality - Yes No University of Hai-
fa/Israel 

72. Yes Yes Yes/no/yes Velten mood induction 
technique 

Emotional 
state 

- Mood Yes No National Technical 
University of Ath-

ens/Greece 
73. Yes Yes Yes/no/yes Secondary emotions Emotion In future Affective state Yes No Technical Universi-
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(47 POMS) state (emotion) ty of Cluj-
Napoca/Romenia 

74. No (B)          
75. Yes Yes No/no/no SAW Emotional 

state 

- - Yes NEU-FACES University of Pi-
raeus/Greece 

76. No (A)          
77. No (same paper 

as 83 item) 
         

78. No (A)          
79. No (A)          
80. Yes Yes Yes/no/yes Clynes (emotion) 

Five- Factor-Model 
(personality)  

Emotion Personality - Yes No University of Ne-
vada/USA 

81. Yes Yes Yes/no/yes BIGFIVE - Personality infer-
ring by using 

TIPI 

- Yes No Swiss Federal Insti-
tute of Technology 

in Lau-
sanne/Switzerland 

82. No (A)          
83. Yes Yes No/no/no SAW Emotional 

state 

- - Yes NEU-FACES University of Pi-
raeus/Greece 

84. Yes Yes Yes/yes/yes Thayer Music emo-
tion 

Personality of 
user Mood Yes No Bialystok Tech-

nical Universi-
ty/Poland 

85. No (A)          
86. Yes Yes No/no/no Izard Emotion - - - - University of Glas-

gow/UK 
87. Yes Yes Yes/yes/yes - Music emo-

tion 

- Music emotion - No National Taiwan 
University/Taiwan 
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88. Yes Yes Yes/yes/yes Global Workspace 
Theory (GWT) 

Emotion Consciousness - Yes CERA-
CRANIUM 

Carlos III Universi-
ty of Madrid/Spain 

89. Yes Yes Yes/yes/yes - - Personality infer-
ring by using 

Minnesota Mul-
tiphase Person-
ality Inventory 

version 2 

- Yes No Instituto Politéc-
nico Nacion-

al/Mexico 

90. No (A)          
91. Yes Yes No/no/no Describe many theories 

applied by npc 
Emotions - - No No Psychometrix As-

sociates/USA 
92. Yes Yes Yes/yes/yes 16PF - Personality infer-

ring by using  ---
the Sixteen 
Personality Fac-
tor Questionnaire 

by Cattell 
(16PF), 

- Yes No Taiyuan Univ. of 
Tech./China 

93. No (A)          
94. Yes Yes Yes/yes/no - Emotion Personality Mood Yes No Telecom Bre-

tagne/France 
95. No (B)          
96. Yes Yes Yes/no/yes BigFive - Personality Presence (used 

the 
(PQ));(empath
y used 
(IRI)); 
 imagina-
tion(used the  
(QMI)); 
 immersive 

Yes No University of Hai-
fa/Israel 
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tendencies 
(used the 

(ITQ)), disso-
ciation tenden-
cies (used the 
(DES) and lo-

cus of con-
trol(used the 

(LoCQ)) 
97. Yes Yes Yes/no/yes Big Five - Personality infer-

ring by using Big 
5 Personality 
Questionnaire 

- Yes No North Carolina 
State Universi-

ty/USA 

98. Yes Yes Yes/yes/no - - Personality - Yes No University of Pi-
raeus/Greece 

99. Yes Yes Yes/no/no - Emotional 
states infer-
ring by using 
BodyMedia 
SenseWear 
armband or 
ProComp In-
finiti 8 

Personality Affective 
model 

Yes No University of Ne-
vada/USA 

100. Yes Yes Yes/no/yes - Emotional 
state infer-

ring by using 
physiologi-

cal signs 

- - Yes User Model 
framework 

University of Mas-
sachusetts/USA 

101. Yes Yes Yes/yes/yes - - - Affect Yes No Arizona State Uni-
versity/USA 

102. Yes Yes Yes/yes/yes Goleman Emotion, - - Yes No National & Ka-



29 

emotional 
intelligence 
using EQ 

podistrian Univer-
sity of Ath-
ens/Greece 

103. No (B)          
104. Yes Yes Yes/no/yes - Emotion - - Yes No City University/UK 
105. Yes Yes Yes/yes/no - - - Affective 

states 
Yes No Microsoft Re-

search/USA 
106. No (B)          
107. Yes Yes Yes/yes/yes Goleman Emotion, 

emotional 
intelligence 
using EQ 

- - Yes No  
 National & Ka-

podistrian Univer-
sity of Ath-
ens/Greece 

108. Yes Yes Yes/yes/no - Emotional 
state 

- - Yes No National & Ka-
podistrian Univer-
sity of Athens 
/Greece 

109. Yes Yes Yes/yes/no - Emotions - Affective state Yes No.iMTV Chinese Academy 
of Sciences/China 

110. Yes Yes Yes/yes/yes - Emotions in-
ferring by 

using  Sim-
ple Additive 
Weighting 

(SAW) 

- - Yes no University of Pi-
raeus/Greece 

111. Yes Yes Yes/no/no Spontaneous trait infer-
ences (Uleman) 

- Personality pro-
file 

- Yes No University of 
Washington/USA 

112. Yes Yes Yes/no/yes Dimensional Affective 
Model 

- - Affective 
model 

Yes No Chinese Academy 
of Sciences/China 
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113. No (A)          
114. Yes No No - Emotion - - No No University of 

Bath/UK 
115. Yes Yes Yes/no/no - - Personality - Yes Personality 

METADATA 
Tampere Universi-

ty of Technolo-
gy/Finland 

116. No (B)          
117. No (A)          
118. Yes Yes Yes/no/yes FFM, Ekman, OCC Emotion Personality infer-

ring by using 
Online Imple-
mentation of the 
Five Factor Per-
sonality Invento-
ry (proprietary 
inventory) 

- Yes Yes. Personali-
ty affective 
Modeling 
(PAM); Emo-
tional Predic-
tion System 

Taiyuan University 
of Technolo-

gy/China 

119. Yes Yes Yes/Yes/yes Physiological state (Pi-
card) 

Emotion - Entertainment Yes No IT-University of 
Copenha-

gen/Denmark 
120. Yes Yes Yes/Yes/yes - - Personality - Yes No.  AUTO-

COLLEAGUE
( UserModel-

ler) 

University of Pi-
raeus/Greece 

121. No (B)          
122. Yes Yes Yes/no/no - - Personality - Yes Yes.  Generic 

XML Person-
ality Metadata 

Tampere Universi-
ty of Technolo-

gy/Finland 
123. Yes Yes Yes/yes/yes OCC Emotional 

state 

- Affective state Yes No University of Pi-
raeus/Greece 
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124. Yes No (theoric 
paper) 

No/no/no - Emotional 
contagion 

Personality Affective state No No University of Ab-
erdeen/UK 

125. Yes Yes Yes/yes/yes Goleman Emotional 
state infer-

ring by using 
EQ 

- - Yes Yes. The com-
prehensive us-

er profiling 

National and Ka-
podistrian Univer-

sity of Ath-
ens/Greece 

126. Yes Yes No/no/no - - Personality - Yes No. User Mod-
eller 

University of Pi-
raeus/Greece 

127. Yes Yes Yes/yes/yes Big Five - Personality infer-
ring by using  

Ten Item Person-
ality Measure 

(TIPI). 

- Yes No Eindhoven Univer-
sity of Technolo-
gy/Netherlands 

128. Yes  No (theoric 
paper) 

No Many Emotion ef-
fects 

Personality Affective user 
modeling 

No No Psychometrix As-
sociates/USA 

129. Yes Yes Yes/no/yes - Emotion  
mapped 
from :(SC), 
(SCL), and 
(SCRs),(HR)  

- -  Yes No. UM (Psy-
cho Physiolog-
ical Emotional 
Map –PPEM) 

Institut 
Eurecom/France 

130. Yes Yes Yes/no/yes - - - Mood classifi-
cation 

Yes No.SVM based 
Mood 
Classifier 
(SVMMC) and 
the Mood Flow 
Analyzer 

(MFA) 

Information and 
Communications 
University/South 

Korea 

131. Yes Yes Yes/no/yes Five-Factor-Model 
Ekman 

Emotion 
recognition 

Personality infer-
ring by using the 

NEO PI-R 

Affective 
states 

Yes No. Affective 
user Modeling 

University of Ne-
vada Las Ve-

gas/USA 
132. Yes Yes Yes/no/yes Simple Additive Emotional - - Yes No University of Pi-
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Weighting (SAW) state raeus/Greece 
133. Yes Yes Yes/no/no Ekman Emotion 

recognition 

- - Yes No University of Pi-
raeus/Greece 

134. Yes Yes Yes/no/yes 16PF, 
Ekman 

Emotion ex-
pression 

Personality infer-
ring by using 
Sixteen Personal-
ity Factor Ques-
tionnaire 

- Yes No Taiyuan Univ. of 
Tech/China 

135. Yes Yes Yes/no/yes Cassady Emotional 
parameters 
(emotional 

arousal) 

- Anxiety infer-
ring by using  

Cognitive Test 
Anxiety and 

State-trait anx-
iety inventory 

Yes No.   
 User Percep-
tual Prefer-

ences 

National & Ka-
podistrian Univer-

sity of Ath-
ens/Greece 

136. No (A)          
137. Yes No No/no/no - - Personality - No No University of 

California/USA 
138. No (A)          
139. Yes Yes Yes/yes/yes - Emotion - - Yes No Yonsei Universi-

ty/South Korea 
140. Yes Yes Yes/no/yes Ekman and Friesen Emotion 

postures 

- Affective pos-
tures 

Yes No University of Ai-
zu/Japan 

141. Yes Yes No OCC model Emotion Personality - Yes No University of Edin-
burgh/Scotland 

142. Yes Yes Yes/yes/no - Emotion  Personality Feelings Yes No University of Pi-
raeus/Greece 

143. Yes No (theoric 
paper about 

models) 

No/no/no - Emotion Personality - Yes No. MAMID Psychometrix As-
sociates/USA 
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144. Yes No No/no/no - Emotional 
state 

Personality - Yes No University of Pi-
raeus/Greece 

145. Yes Yes Yes/yes/no - - Personality Affect Yes No University of To-
ronto/Canada 

146. Yes Yes Yes/yes/no - Emotion  Personality - Yes No Kyoto Universi-
ty/Japan 

147. Yes Yes Yes/no/yes Human Values Scale 
(HVS) 

Emotion - - Yes Yes. Smart 
User Model 

(SUM) 

University of Gi-
rona/Spain 

148. Yes No No/no/no - Emotion - - No No University of Sci-
ence and Technol-

ogy of China/China 
149. Yes 

 
Yes No/no/no - Emotion - - Yes No Massey Universi-

ty/NewZealand 

150. Yes Yes Yes/no/yes Ekman and Friesen Emotion - Affective pos-
ture collected 
by using mo-
tion capture 

system  

Yes No University of Ai-
zu/Japan 

151. Yes Yes Yes/yes/no - - - - Yes No Fraunhofer Institute 
for Applied Infor-
mation Technolo-

gy/Germany 
152. Yes Yes Yes/no/yes OCC model (emotion); 

Five Factor personality 
Theory 

Emotion Personality - Yes No University of Brit-
ish Colum-
bia/Canada 

153. Yes Yes No/no/no MBTI e 16PF - Personality infer-
ring by using 

MBTI and 16PF 

- Yes No Middlesex Univer-
sity/UK 
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154. Yes Yes Yes/yes/no - - - - Yes No Dresden University 
of Technolo-
gy/Denmark  

155. Yes Yes Yes/no/yes OCC model (emotion), 
Five Factor personality 

theory 

Emotional 
states 

Personality - Yes No University of Brit-
ish Colum-
bia/Canada 

156. Yes Yes Yes/no/yes Many Emotion in-
ferring by 

using  
BodyMedia 
SenseWear 
Armband 

- Affect infer-
ring by using  
BodyMedia 
SenseWear 
Armband 

Yes No.MAUI Institut 
Eurecom/France 

 157. No (A)          
158. No (A)          
159. Yes yes Yes/yes/no FMBT model - Personality Affective Yes No. REA MIT Media 

Lab/USA 
160. Yes Yes Yes/no/yes Ekman 

; Zajonc and Markus; 
Frijda; Ortony (OCC); 
Levenson 

 

Emotional 
state infer-

ring by using  
BodyMedia 
SenseWear 

- Affective state 
inferring by 
using Body-

Media 
SenseWear 

Yes No.MOUE University of Cen-
tral Florida/USA 

161. No(B)          
162. Yes Yes Yes/yes/no - - - - Yes No Università degli 

Studi di Bari/Italy 
163. No (A)          
164. No (A)          
165. Yes No (research 

problems of 
No/no/no OCC model, Elliot Emotion Personality - - - DePaul Universi-

ty/USA 
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Legend: A= (without access to the document); B=(it is not relevant; from other area) C=(it is a preface, without explicit information or model) 
 

Table A.2  Map of 13 relevant papers extracted for the systematic mapping from ACM database. 

model emo-
tion and per-

sonality 
166. Yes Yes Yes/yes/no - - - - Yes - University of Mar-

yland/USA 
167. Yes Yes Yes/yes/no - - - - Yes No. SERUM MIT Laboratory for 

Computer Sci-
ence/USA 

168. Yes Yes Yes/yes/no - - Personality - Yes No Thr University of 
Texas/USA 
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1. Analyzed in SCOPUS 
mapping N°3  

Yes Yes/yes/no  FFM/Big 
Five 

No Predicting from 
NEO FFI per-
sonality ques-

tionnaire 

No Yes No. He finds a 
correlation to 
the affective 

model. His us-

Slovak University 
of Technology in 

Bratislava/Slovakia 
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er model is not 
an affective 

one. 
2. Analyzed in SCOPUS 

mapping N°14 
Yes No/no/no - No No Mood Yes No Instituto Politécni-

co de Setú-
bal/Portugal 

3. Analyzed in SCOPUS 
mapping N°44 

Yes Yes/no/yes - Emotion - - Yes Emotional pro-
file identifica-

tion. 

Universidad Autó-
noma de Ma-

drid/Spain 
4. Analyzed in SCOPUS 

mapping N°47 
it is not rele-
vant; from 
other area 

        

5. Analyzed in SCOPUS 
mapping N°51 

No No/no/no - Emotion 
models 

Personality mod-
els 

Affective 
models 

No No Trinity Col-
lege/Ireland 

6. Analyzed in SCOPUS 
mapping N°52 

it is a preface, 
without ex-
plicit infor-
mation or 

model 

        

7. Yes. Original ACM Yes Yes/no/yes Big five - Personality 
(based on 

GUMO and use 
personality rec-

ognizer) 

- Yes No. Personal-
ity Recog-

nizer 

ITT/Ireland 

8. Yes. Original ACM Yes Yes/no/yes Big Five - Personality infer-
ring by using 

NEO-IPIP inven-
tory 

- Yes No. User 
Psychologi-
cal Profile 

(UPP) 

University of 
Montpellier/France 

9. Analyzed in SCOPUS Yes Yes/yes/no - Emotions - Affective state Yes No.iMTV Chinese Academy 
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mapping N°109 of Sciences/China 
10. Analyzed in SCOPUS 

mapping N°115 
Yes Yes/no/no - - Personality - Yes Personality 

METADATA 
Tampere Universi-

ty of Technolo-
gy/Finland 

11. Analyzed in SCOPUS 
mapping N° 134 

Yes Yes/no/yes 16PF, 
Ekman 

Emotion ex-
pression 

Personality infer-
ring by using 

Sixteen Personal-
ity Factor Ques-

tionnaire 

- Yes No Taiyuan Univ. of 
Tech/China 

12. Analyzed in SCOPUS 
mapping N°145 

Yes Yes/yes/no - - Personality Affect Yes No University of To-
ronto/Canada 

13 Yes. Original ACM Yes Yes/yes/yes MBTI, 
MIR and 

Brain.exe. 

Emotion Personality infer-
ring by using  
MBTI, MIR 

and Brain.exe. 

- Yes No Columbia Universi-
ty/USA 



Appendix 2 

We present the references of the168 papers extracted from SCOPUS database and ACM used on 
the systematic mapping (organized by year of publication). 

SCOPUS 

 
1. Moncur, W., Masthoff, J., Reiter, E., Freer, Y., Nguyen, H.Providing adaptive health updates 

across the personal Social Network (2014) Human-Computer Interaction, 29 (3), pp. 256-
309.  

2. Callejas, Z., Griol, D., Mc Tear, M.F., López-cózar, R.A Virtual Coach for Active Ageing 
Based on Sentient Computing and M-Health (2014) Lecture Notes in Computer Science (in-
cluding subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformat-
ics), 8868, pp. 59-66.  

3. Chudá, D., Krátky, P.Usage of computer mouse characteristics for identification in web 
browsing(2014) ACM International Conference Proceeding Series, 883, pp. 218-225.  

4. Zhang, H., Yan, Z., Yang, J., Tapia, E.M., Crandall, D.J. MFingerprint: Privacy-preserving 
user modeling with multimodal mobile device footprints(2014) Lecture Notes in Computer 
Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 
Bioinformatics), 8393 LNCS, pp. 195-203.  

5. Wesiak, G., Steiner, C.M., Moore, A., Dagger, D., Power, G., Berthold, M., Albert, D., Con-
lan, O. Iterative augmentation of a medical training simulator: Effects of affective metacog-
nitive scaffolding (2014) Computers and Education, 76, pp. 13-29.  

6. Yang, P.-C., Chang, C.-C., Chen, Y.-L., Chiang, J.-H., Hung, G.C.-L. Portable assessment of 
emotional status and support system (2014) Lecture Notes in Computer Science (including 
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 8423 
LNCS, pp. 175-183.  

7. Hu, R., Pu, P. Exploring personality's effect on users' rating behavior (2014) Conference on 
Human Factors in Computing Systems - Proceedings, pp. 2599-2604.  

8. Ylikauppila, M., Toivonen, S., Kulju, M., Jokela, M. Understanding the factors affecting UX 
and technology acceptance in the context of automated border controls (2014) Proceedings - 
2014 IEEE Joint Intelligence and Security Informatics Conference, JISIC 2014, art. no. 
6975569, pp. 168-175.  

9. Lima, A.C.E.S., de Castro, L.N. A multi-label, semi-supervised classification approach ap-
plied to personality prediction in social media(2014) Neural Networks, 58, pp. 122-130.  

10. Masthoff, J., Grasso, F., Ham, J. Preface to the special issue on personalization and behavior 
change (2014) User Modeling and User-Adapted Interaction, 24 (5), pp. 345-350.  

11. Laparra-Hernández, J., Belda-Lois, J.-M., Page, Á., Ferreras Remesal, A. Influence of emo-
tions on web usability for users with motor disorders (2014) Lecture Notes in Computer Sci-
ence (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioin-
formatics), 8547 LNCS (PART 1), pp. 256-259.  

12. Yoshida, T., Kiura, T., Nanseki, T. A trial of standardization of data expressions and formats 
in agricultural information (2013) Proceedings of the SICE Annual Conference, pp. 2429-
2431.  
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13. Hu, G., Zhu, W., Niu, K., Zhang, W. A user model-based resource scheduling framework 
(2013) Proceedings - 2013 IEEE International Conference on Green Computing and Com-
munications and IEEE Internet of Things and IEEE Cyber, Physical and Social Computing, 
GreenCom-iThings-CPSCom 2013, art. no. 6682428, pp. 2214-2217.  

14. Madeira, R.N., Macedo, P., Pita, P., Bonança, Í., Germano, H. Building on mobile towards 
better stuttering awareness to improve speech therapy (2013) ACM International Conference 
Proceeding Series, pp. 551-554.  

15. Gao, R., Hao, B., Bai, S., Li, L., Li, A., Zhu, T. Improving user profile with personality traits 
predicted from social media content (2013) RecSys 2013 - Proceedings of the 7th ACM 
Conference on Recommender Systems, pp. 355-358.  

16. Hoppe, A., Roxin, A., Nicolle, C. Dynamic, behavior-based user profiling using semantic 
web technologies in a big data context (2013) Lecture Notes in Computer Science (including 
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 8186 
LNCS, pp. 363-372.  

17. Chen, J., Hu, B., Li, N., Mao, C., Moore, P. A multimodal emotion-focused e-health moni-
toring support system (2013) Proceedings - 2013 7th International Conference on Complex, 
Intelligent, and Software Intensive Systems, CISIS 2013, art. no. 6603941, pp. 505-510.  

18. Despotakis, D., Dimitrova, V., Lau, L., Thakker, D. Semantic aggregation and zooming of 
user viewpoints in social media content (2013) Lecture Notes in Computer Science (includ-
ing subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 
7899 LNCS, pp. 51-63.   

19. Wesiak, G., Moore, A., Steiner, C.M., Hauff, C., Gaffney, C., Dagger, D., Albert, D., Kelly, 
F., Donohoe, G., Power, G., Conlan, O.Affective metacognitive scaffolding and enriched us-
er modelling for experiential training simulators: A follow-up study(2013) Lecture Notes in 
Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture 
Notes in Bioinformatics), 8095 LNCS, pp. 396-409.  

20. Ferreira, E., Lefèvre, F. Social signal and user adaptation in reinforcement learning-based 
dialogue management (2013) ACM International Conference Proceeding Series, pp. 61-69.  

21. Sun, Y., Li, Z., Xie, J. A formal model of emotional pedagogical agents in intelligent tutor-
ing systems (2013) Proceedings of the 8th International Conference on Computer Science 
and Education, ICCSE 2013, art. no. 6553931, pp. 319-323.  

22. Yang, Q., Chen, L. A learning grouping algorithm based on user personality (2013) Proceed-
ings of the 8th International Conference on Computer Science and Education, ICCSE 2013, 
art. no. 6553886, pp. 71-75.  

23. Girard, S., Zhang, L., Hidalgo-Pontet, Y., Vanlehn, K., Burleson, W., Chavez-Echeagaray, 
M.E., Gonzalez-Sanchez, J. Using HCI task modeling techniques to measure how deeply 
students model (2013) Lecture Notes in Computer Science (including subseries Lecture 
Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 7926 LNAI, pp. 766-
769.  

24. Valkanas, G., Gunopulos, D. A UI prototype for emotion-based event detection in the live 
web (2013) Lecture Notes in Computer Science (including subseries Lecture Notes in Artifi-
cial Intelligence and Lecture Notes in Bioinformatics), 7947 LNCS, pp. 89-100.  

25. Zhang, X., Hu, B., Chen, J., Moore, P. Ontology-based context modeling for emotion recog-
nition in an intelligent web (2013) World Wide Web, 16 (4), pp. 497-513.  

26. Van Der Zwaag, M.D., Janssen, J.H., Westerink, J.H.D.M.Directing physiology and mood 
through music: Validation of an affective music player (2013) IEEE Transactions on Affec-
tive Computing, 4 (1), art. no. 6290315, pp. 57-68.  

27. Hall, J.A., Pennington, N. Self-monitoring, honesty, and cue use on Facebook: The relation-
ship with user extraversion and conscientiousness (2013) Computers in Human Behavior, 29 
(4), pp. 1556-1564.  

28. Kim, H.H. A semantically enhanced tag-based music recommendation using emotion ontol-
ogy (2013) Lecture Notes in Computer Science (including subseries Lecture Notes in Artifi-
cial Intelligence and Lecture Notes in Bioinformatics), 7803 LNAI (PART 2), pp. 119-128.  
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29. Fonseca, D., Pifarré, M., Redondo, E. Relationship between perceived quality and emotional 
affinity of architectural images based on the display device. Recommendations for educatio-
nal use (2013) RISTI - Revista Iberica de Sistemas e Tecnologias de Informacao, 2013 (11), 
pp. 148-156.  

30. Lima, A.C.E.S., De Castro, L.N. Multi-label semi-supervised classification applied to per-
sonality prediction in tweets (2013) Proceedings - 1st BRICS Countries Congress on Com-
putational Intelligence, BRICS-CCI 2013, art. no. 6855850, pp. 195-203.  

31. Devanuj, Joshi, A. Technology adoption by 'emergent' users - The user-usage model (2013) 
ACM International Conference Proceeding Series, pp. 28-38.  

32. Flizikowski, A., Majewski, M., Puchalski, D., Hassnaa, M., Choraś, M. A concept of unob-
trusive method for complementary emotive user profiling and personalization for IPTV plat-
forms (2013) Advances in Intelligent Systems and Computing, 184 AISC, pp. 269-281.  

33. Yerva, S.R., Catasta, M., Demartini, G., Aberer, K. Entity disambiguation in tweets leverag-
ing user social profiles (2013) Proceedings of the 2013 IEEE 14th International Conference 
on Information Reuse and Integration, IEEE IRI 2013, art. no. 6642462, pp. 120-128.  

34. Biel, J.-I., Gatica-Perez, D. The youtube lens: Crowdsourced personality impressions and 
audiovisual analysis of vlogs (2013) IEEE Transactions on Multimedia, 15 (1), art. no. 
6331531, pp. 41-55.  

35. Siegert, I., Böck, R., Wendemuth, A. Modeling users' mood state to improve human-
machine-interaction (2012) Lecture Notes in Computer Science (including subseries Lecture 
Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 7403 LNCS, pp. 273-
279.  

36. Ni, N., Li, Y. User interests modeling in online forums (2012) Proceedings of the 2012 
IEEE/ACM International Conference on Advances in Social Networks Analysis and Mining, 
ASONAM 2012, art. no. 6425683, pp. 708-709.  

37. Despotakis, D., Thakker, D., Dimitrova, V., Lau, L. Diversity of user viewpoints on social 
signals: A study with youtube content (2012) CEUR Workshop Proceedings, 872, 12 p.  

38. Asteriadis, S., Caridakis, G., Malatesta, L., Karpouzis, K. Natural interaction multimodal 
analysis: Expressivity analysis towards adaptive and personalized interfaces (2012) Proceed-
ings - 2012 7th International Workshop on Semantic and Social Media Adaptation and Per-
sonalization, SMAP 2012, art. no. 6406830, pp. 131-136.  

39. Martin, J.M., Ortigosa, A., Carro, R.M. SentBuk: Sentiment analysis for e-learning environ-
ments (2012) 2012 International Symposium on Computers in Education, SIIE 2012, art. no. 
6403193, .  

40. Brambilla, M., Bozzon, A. Web data management through crowdsourcing upon social net-
works (2012) Proceedings of the 2012 IEEE/ACM International Conference on Advances in 
Social Networks Analysis and Mining, ASONAM 2012, art. no. 6425607, pp. 1123-1127.  

41. Yasavur, U., Amini, R., Lisetti, C.User modeling for pervasive alcohol intervention systems 
(2012) CEUR Workshop Proceedings, 891, pp. 29-34. 

42. Ardon, S., Bensiali, S., Cinis, H., Wang, J., Berkovsky, S. Next-generation social TV content 
discovery (2012) CEUR Workshop Proceedings, 872, 3 p.  

43. Batool, R., Khan, W.A., Hussain, M., Maqbool, J., Afzal, M., Lee, S. Towards personalized 
health profiling in social network (2012) Proceedings - 2012 6th International Conference on 
New Trends in Information Science, Service Science and Data Mining (NISS, ICMIA and 
NASNIT), ISSDM 2012, art. no. 6528734, pp. 760-765.  

44. Barros, L., Rodríguez, P., Ortigosa, A. Emotion recognition in texts for user model augment-
ing (2012) ACM International Conference Proceeding Series, art. no. 45.  

45. Savage, S., Forbes, A., Savage, R., Höllerer, T., Chávez, N.E. Directed social queries with 
transparent user models (2012) Adjunct Proceedings of the 25th Annual ACM Symposium 
on User Interface Software and Technology, UIST'12, pp. 59-60.  

46. Sun, Y., Li, Z., Xia, Y. A model of intelligent tutoring systems with emotional pedagogical 
agents (2012) ICCSE 2012 - Proceedings of 2012 7th International Conference on Computer 
Science and Education, art. no. 6295310, pp. 1328-1332.  
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47. Tarakci, H., Cicekli, N.K. Ubiquitous fuzzy user modeling for multi-application environ-
ments by mining socially enhanced online traces (2012) Lecture Notes in Computer Science 
(including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinfor-
matics), 7379 LNCS, pp. 387-390.  

48. Green, T.M., Fisher, B. Impact of personality factors on interface interaction and the devel-
opment of user profiles: Next steps in the personal equation of interaction (2012) Infor-
mation Visualization, 11 (3), pp. 205-221.  

49. Janssen, J.H., Van Den Broek, E.L., Westerink, J.H.D.M. Tune in to your emotions: A ro-
bust personalized affective music player (2012) User Modeling and User-Adapted Interac-
tion, 22 (3), pp. 255-279. Cited 13 times. 

50. Maneeroj, S., Samatthiyadikun, P., Chalermpornpong, W., Panthuwadeethorn, S., Takasu, A. 
Ranked criteria profile for multi-criteria rating recommender (2012) Communications in 
Computer and Information Science, 285 CCIS, pp. 40-51.  

51. Moore, A., MacArthur, V., Conlan, O.Core aspects of affective metacognitive user models 
(2012) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial 
Intelligence and Lecture Notes in Bioinformatics), 7138 LNCS, pp. 47-59. 

52. Grasso, F., Ham, J., Masthoff, J. User models for motivational systems: The affective and 
the rational routes to persuasion (2012) Lecture Notes in Computer Science (including sub-
series Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 7138 
LNCS, pp. 335-341.  

53. Wallach, H.S., Safir, M.P., Horef, R., Huber, E., Heiman, T. Presence in virtual reality: Im-
portance and methods to increase it (2012) Virtual Reality, pp. 107-123.  

54. Quijano-Sanchez, L., Recio-Garcia, J.A., Diaz-Agudo, B. HappyMovie: A facebook applica-
tion for recommending movies to groups (2011) Proceedings - International Conference on 
Tools with Artificial Intelligence, ICTAI, art. no. 6103334, pp. 239-244.  

55. Ortigosa, A., Quiroga, J.I., Carro, R.M. Inferring user personality in social networks: A case 
study in Facebook (2011) International Conference on Intelligent Systems Design and Ap-
plications, ISDA, art. no. 6121715, pp. 563-568.  

56. Tkalčič, M., Košir, A., Tasič, J. Affective recommender systems: The role of emotions in 
recommender systems (2011) CEUR Workshop Proceedings, 811, pp. 9-13.  

57. Rousi, R., Saariluoma, P., Leikas, J. Unpacking the contents: A conceptual model for under-
standing user experience in user psychology (2011) ACHI 2011 - 4th International Confer-
ence on Advances in Computer-Human Interactions, pp. 28-34.  

58. Jaques, P.A., Vicari, R., Pesty, S., Martin, J.-C. Evaluating a cognitive-based affective stu-
dent model (2011) Lecture Notes in Computer Science (including subseries Lecture Notes in 
Artificial Intelligence and Lecture Notes in Bioinformatics), 6974 LNCS (PART 1), pp. 599-
60 

59. Ghazal, M.A., Yusof, M.M., Zin, N.A.M. Adaptive educational hypermedia system using 
cognitive style approach: Challenges and opportunities (2011) Proceedings of the 2011 In-
ternational Conference on Electrical Engineering and Informatics, ICEEI 2011, art. no. 
6021758, .  

60. Kisilevich, S., Last, M. Exploring gender differences in member profiles of an online dating 
site across 35 countries (2011) Lecture Notes in Computer Science (including subseries Lec-
ture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 6904 LNAI, pp. 
57-78.  

61. Mancera, L., Baldiris, S., Fabregat, R., Viñas, F., Caparros, B.Adapting suitable spaces in 
Learning Management Systems to support distance learning in adults with ADHD (2011) 
Proceedings of the 2011 11th IEEE International Conference on Advanced Learning Tech-
nologies, ICALT 2011, art. no. 5992298, pp. 105-109.  

62. Arroyo, I., Woolf, B.P., Cooper, D.G., Burleson, W., Muldner, K. The impact of animated 
pedagogical agents on girls' and boys' emotions, attitudes, behaviors and learning (2011) 
Proceedings of the 2011 11th IEEE International Conference on Advanced Learning Tech-
nologies, ICALT 2011, art. no. 5992386, pp. 506-510.  
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63. Uesugi, S. Effects of personality traits on usage of social networking service (2011) Proceed-
ings - 2011 International Conference on Advances in Social Networks Analysis and Mining, 
ASONAM 2011, art. no. 5992648, pp. 629-634. 

64. Sugawara, K., Fujita, H. On knowledge management system for assisting user's desision in 
office work (2011) Frontiers in Artificial Intelligence and Applications, 231, pp. 159-165.  

65. Virvou, M., Troussas, C. Web-based student modeling for learning multiple languages 
(2011) International Conference on Information Society, i-Society 2011, art. no. 5978484, 
pp. 423-428. 

66. Lu, Q., Chen, D., Huang, J.A user model for recommendation based on facial expression 
recognition (2011) Communications in Computer and Information Science, 214 CCIS 
(PART 1), pp. 78-82.  

67. Chen, G., Bai, H., Shou, L., Chen, K., Gao, Y. UPS: Efficient privacy protection in personal-
ized web search (2011) SIGIR'11 - Proceedings of the 34th International ACM SIGIR Con-
ference on Research and Development in Information Retrieval, pp. 615-624 

68. Lekkas, Z., Tsianos, N., Germanakos, P., Mourlas, C., Samaras, G. The effects of personality 
type in user-centered appraisal systems (2011) Lecture Notes in Computer Science (includ-
ing subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 
6761 LNCS (PART 1), pp. 388-396.  

69. Grekow, J. Emotion based music visualization system (2011) Lecture Notes in Computer 
Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 
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