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Abstract. An approach towards standardization of the general rules
for synthesis and design of man machine interfaces that include
dynamic adaptive behavior is presented. The link between the
personality type (Myers-Briggs or Kersey Temperament sorter) and
the personal preferences of the users (Kansei) for the purpose of
building Graphical User Interface (GUI) was investigated. The rules
for a personalized emotional GUI based on the subjective preferences
of the users were defined. The results were tested on a modified
TETRIS game that displayed background characters capable of
emotional response. When the system responded to a user in a
manner that is customized to his or her preferences, the reaction time
was smaller and the information transfer was faster. Usability testing
methods were used and it was shown that development of pleasant
cartoon face GUI based on the users inborn personality tendencies
was feasible.

1. INTRODUCTION

The penetration of digital devices is reaching the point where novelty is no longer
the chief attraction: adaptation and efficiency are. Most of us want to be convinced
that we need something and then, when we have it, we don't want to waste time getting
it to do what it is supposed to do. When we have to accommodate the technology, then
priorities are backward and something is wrong.

Over the past decade, user interface design has been focused primarily on
capability. However, current Graphics User Interface (GUI) research suggests a future
trend where greater attention is paid to the subjective user experience, including an
adoption and emotional response. Few researchers are already exploring new ways to
sense and interpret the affective state of users, and others are challenging the problem
of creating synthetic creatures in which affect and emotion are expressively
communicated in behavior. It has been reported that actually humans do not need
complex artificial agents or Virtual Reality (VR) characters on the computer screen in
order to invoke social response [lj.
Our work is an approach towards personalized adaptive user interfaces that are able to
recognize or predict specific group of users according to their temperament and
personality and predict their preferences aid emotional response to what they see,
hear, touch or even smell. Our goal is to define the general rules and guidelines for a
design and a synthesis of man machine interfaces by possibly including a dynamic
adaptive behavior to the conventional GUI. By this paper we attack the problem of
defining an appropriate emotional response based on the personal preferences of the
users. We also investigated the ways to recognize the quantities and the links between
the personality type and the personal preferences of the users. Our ultimate goal is to
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build future human interfaces able to optimally adapt to the user without any effort
from the user itself.

2. PERSONALITY TYPES AND TESTS

Many models look at personality differences for the purposes of career decisions,
life planning, job assignment, and team building [2]. Most personality assessment is
done through self-report with individual response to items varying according to
mindset, vocabulary, life experience, culture, and so on. The usefulness of the model is
determined by the accuracy of both the model and the instrument [3]. Most commonly
used tests are Myers-Briggs Type Indicator (MBTI) [4] anc Keirsey Temperament
Sorter [5]. Since MBTI and the Keirsey Sorter are based on theories that address the
innate nature of the personality, it is very important to help individuals to get at what
we call "true type." This is the inborn pattern or potential, the source of our identity.
However, the expression of our individual personalities is not always synchronized
with this pattern. Quite often people are so influenced by their environment that they
adapt or alter their inborn personality tendencies almost beyond recognition.

According to understandings and researches on personality [3], obtaining the true
personality type is very important and we have to recognize that to behave in a way
that is not consistent with one's inborn pattern takes a tremendous amount of energy.
In fact, it is highly related to stress, unpleasantness and dislikes.

Both the MBTI and the Keirsey Sorter reflect trustworthy theories. MBTI, based on
the Jung's theory of psychological types, was proved through the time by multitude of
users. Keirsey's temperament theory reflects patterns of behavior that have been des-
cribed by many great thinkers for over 25 centuries. Both instruments work fairly well
with both theories. Temperament and type dynamics reflects the integration of both
theories.

3. USABILITY TESTING METHODS AND KANSEI ENGINEERING

Subjective measures are always used, in some way, in usability testing as questions
in a pilot survey or post-survey analysis of various products. The aim is to access the
users opinion of the usability of the products they have just used. Most common
methods are Likert rating scales [6] and Semantic Differential (SD) [7]. The former is
a method of measuring attitudes by asking people to indicate their agreement or disag-
reement with the written statements where SD is interested in understanding the con-
notative meaning people attach to object or events. The levels of agreement to the sta-
tements at Likert's method are averaged by assigning the numbers 1 to 5 to each levels
of agreement, while the participants during SD are asked to rate objects (people or
events) on a number of bipolar adjective scales. The rating is obtained by putting a
check on one of the seven lines or boxes between each pair of adjectives.

Kansei Engineering comes from Japanese term (image, impression, feeling) and
tries to define the guidelines to design new objects or products, by including the perso-
nal preferences and psychological feeling (image or impression) the users or customers
have regarding the new product. The most commonly used technique for grasping or
extracting the users' "kansei" is the SD method developed by Osgood et al. [7],
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4. METHOD

Our aim was to develop and test a system that is able to adapt to the user
emotional preferences and will also enable pleasant interaction while keeping or
boosting the performance. It is based on the idea that if a system responds to a user in
a manner that is customized to his or her preferences, the reaction time becomes
smaller and information transfer becomes faster than the one in a generalized response
manner.

4.1. Personality adoptive method

In this section an adoptive user interface is introduced using a TETRIS game. The
modified TETRIS game, which was able to display emotional cartoon faces in the
background, was used. During the course of the game, which in our case we assume is
an interaction process, the background faces change their expression in real time
according to the player's performance. If the player is a bad one, the background face
becomes negative "i.e. angry, disappointed, etc. If the player is a good one, the
background face displays positive ones. The main difference from the other adoptive
user interfaces is that the cartoon face expressions at a same stage (level) of the game
are different for each player even if the results of their performance are the same. This
is due to our personality adoption method, which displays the faces in an order that is
customized according to the players' inborn preferences towards such cartoon faces.

Our first approach towards adoptive interaction was accomplished by displaying the
faces that change
according to the emotional
flow as shown in Fig. 1
Each face was assigned to
a certain emotional group
according to the previously
developed methods and
surveys [8]. For example,
if the subject was a bad
player the background
faces would change in the
range from normal to
depressed. It was designed
such that the current state
could "jump" up to one
half of the maximum
Emotional flow. It could
change directly from
depressed to normal, but it
could not directly change

Figure 1: Emotional Flow f r ? m depressed to thrilled
without going through at
least one state in between.

However, such a design did not obtain any significant results and we had to look for a
new approach and different criteria for display of the adoptive faces.

The whole process of our new approach and the flow of the research are shown in
Fig. 2.
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Figure 2: Flow of the research
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Figure 3: SD survey, 15 pairs
of adjectives

Figure 4: (SD Aadjective Pairs) x (54
Faces) x (n Subject)

In order to determine the emotional group they belong to, the cartoon faces were
analyzed by a Web survey with SD technique of 15 pairs of adjectives (Fig. 3). 54
cartoon faces were analyzed and the evaluation SD data per each subject was obtained
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(Fig. 4). The relevant adjectives for the Likert ratings and the SD bipolar scales were
defined in a separate survey and later analyzed by multivariate techniques such as
Cluster Analysis. Each subject' SD data was standardized by a Zscore and PCA
(Principal Component Analysis) was performed. By looking at the Variance explained
by the PCA components, it is obvious that the first three components substitute for
more than 78% of the variance of the original data (Fig. 5). The complete absolute
correlation between PCA score and the 15 adjective pairs for one subject is shown in
Fig. 6. By looking into the non absolute bar representation of the correlation of the
first three PCA components and the 15 adjectives (Fig. 7), we conclude that the first
component has the biggest number of high correlated adjectives. This result was
expected. Therefore we used the first PCA score as a subjective criterion to order the
cartoon faces according to the evaluation of each subject (Fig. 8). As the first PCA
component is highly correlated to most of the adjectives, for a particular subject, the
higher the score, the more expressive in a positive direction the cartoon face becomes.
By looking at the second, third and further components and the corresponding
correlation coefficients, we could easily develop selective criteria for categorization
(ordering) of each face. For example, if we take the second component as shown in
Fig. 7 as ordering criteria, the faces would be ordered in a manner from the most

Figure 5: PCA components of
typical SD data
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Figure 6: Absolute correlation between the PCA
components and the 15 adjective pairs
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negatively correlated face with the adjective pairs 1 (Warm - Cold), 8 (Thrilled -
Depressed) and 15 (Smiling - Crying), to the least negatively correlated.

Subjects were asked to play the modified TETRIS game. Each subject
played the game in an "Exercise mode" 120-240 sec depending of the subjects' skills.
After that each subject played the game in two different modes:

Mode 1: The game was played without background characters at all (normal
mode), Fig. 9 (a);

Mode 2: Based on the results of the cartoon faces Web-survey and the
personality test for each subject the cartoon faces were changing according to the
performance i.e. the game score, Fig. 9, (b);

One play session in each mode consisted of 3 rounds. After each play
session, usability-testing methods were applied in order to measure the likeness and
the pleasantness of TETRIS in both, modes (Fig. 10). A record of the actual total
performance of the subjects measured by the length of the time they played and the
score they achieved was obtained.

The real time player's performance during the game was evaluated by the
maximum height of the cubes (hnutt) and the used space, i.e. the number of cubes
(Nc)in the TETRIS field. For example for Fig. 9 (b), l w = A, Nc= 26. The faces
became more negative as the height increased and as the total number of cubes
increased

;

I m m I •>

(a) (b)
Figure 9: TETRIS game, normal mode and Modified TETRIS game

with cartoon faces
For the personality test the publicly available web site for the Keirsey sorter

(http://www.keirsey.com) was used. The subjects were not informed about the purpose
or the conditions of the experiments. Nor were they familiar with the differences or
conditions between the different play modes as they played (performed).

5. RESULTS AND DISCUSSION

Usability-testing questionnaires were used in order to measure the likeness and the
pleasantness of the TETRIS game. More than 80% of the subjects evaluated 10 out of
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15 adjective pairs with 18% higher rating towards positive direction for Mode 02
(Tetris with faces). It is a strong proof for the achieved pleasantness.

Looking at the total actual (objective) performance according to the score, it was in
average 15% better in Mode 02 due to the faster information transfer. The actual
duration of the game (playing time) was not taken into consideration as an objective
performance indicator as the subjects at this stage were not completely familiar in
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Figure 10: Tetris Usability test (SD Method)

advance with this particular TETRIS game (controls are with PC mouse) or they could
not exercise long enough so we would be certain that they are in the saturation part of
the game learning curve.

It was shown that development of GUI with pleasant cartoon faces based on the
users' inborn personality tendencies was feasible. Users seem to like the user
interfaces that display emotional faces more, especially the ones that were developed
to suit their own personality and personal preferences.
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