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One of the important aspects on affective computing, a terminology from Rosalind Picard of MIT
(Massachusetts Institute of Technology), is emotion recognition of a user. Although there are several varied
approaches in recognizing emotion, there are also several issues or challenges that are seldom addressed by
current researches, and there has been no research that tries to address all of these issues at once.

The challenges that we have to tackle are: (1) researches that analyze facial expressions which tend to
disregard relevant temporal information or lacking natural expression, (2) many researches use a
non-pervasive sensor or operate in a non-pervasive experiment environment that might influence user’s real
emotion, (3) researches often use generalization approach by collecting huge data of many people that might
be actually not related or highly relevant to a particular user, and (4) many researches use a black-box model
to develop classifier or recognizer; it is difficult to analyze the important features of a user’s facial
expressions and their relation to the emotion.

This research aims to tackle these challenges at once. First we investigated the available researches and
performed initial experiments on several subjects to clarify the issues and challenges. We then proposed a
model that can handle the challenges: (1) we choose Microsoft Kinect as sensor, that is able to take several
features of facial expressions with relevant temporal information, (2) to deal with pervasiveness problem,
the model uses Microsoft Kinect on a pervasive environment where no special setup is needed, and users
can freely express their own emotions instead of asked to express specific emotion one at a time, (3) the
proposed model also employs a user-specific approach, thus adapting itself to a specific user instead of
training itself to be a better classifier of many users, and (4) by exploring evolutionary computation in the
form of genetic programming (GP), analyzing the features is possible due to the GP’s simulated evolution
resulted a parse tree of an emotion recognition function that is easier to analyze than a black-box model.

We then conducted enhancements of the model, as there is a problem with GP that the latter is
non-deterministic and lacks the ability to generalize, thus this research also explored the use of GP in
improving both the accuracy and generality of the proposed model.

First, we explored the GP to evolve classifiers and compared several methods of evolution for
improvements, and found out that separating the evolution of subtrees give better results. We also found that
over-fitting might occur during the evolution, thus we conducted experiments to reduce this effect, and the
results showed that collaborative filtering in the form of majority voting can bring better results; thus we
enhanced the model by implementing collaborative filtering.

Second, we realized that as we do not use data of many subjects as training data, we must opt for



adaptive learning method using new data, as the model interact repeatedly with the user. We then enhanced
the model further by exploring an evolution adaptive to new user data acquired by experiments on
implementation of genetic algorithm (GA) on the voting, thus exploring the concept of weighted trust of
voters.

Third, we explored the evolutionary computation further at a different direction, by investigating the
possibility of incremental GP where the genetic programs are evolved not from a set of new generation, but
from previously evolved genetic programs. The experimental results showed that the incremental GP gives
not only faster simulated evolution, but also better computational performance.

We then conducted several miscellaneous emotion analyses using the model and several subjects, and
the results suggested that people express emotions differently, and happiness is easier to recognize. The
genetic program also can be analyzed by investigating the parse tree of the evolution result.

We concluded the research that our proposed model is (1) not neglecting the important temporal
information, (2) runs on pervasive environment, (3) user-specific and adaptive to new user’s data, and (4)

can be used for emotion analysis and not a black-box model.



