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Abstract of Thesis

Detecting user emotion will play an important role in bridging the gap between human and computers.
Recently, brain and physiological signals have been employed to detect emotional cues of human subjects
with the assumption that bodily signals would provide information of intrinsic emotions better than
conventional approaches including computer vision and speech analysis. However, conventional devices
for brain imaging and physiological recording featured in previous works tend to be obtrusive since they
were originally designed for use in clinical and controlled environments. This drawback limits the
practicability of emotion recognition systems. Recently, a variety of wearable brain and physiological
sensors have been developed which demonstrate potential in the emotion detection domain but come with
the significant challenges regarding signal quality and stability. Hence, the objective of this study
is to improve the practicability of emotion recognition system by using wearable brain and physiological
sensors without significantly degrading the performance. In particular, this study has two main focuses

Firstly, the study employs multiple wearable sensors, including electroencephalographic (EEG) headset

chest-attachable electrocardiogram (ECG) patch, and wrist-worn galvanic skin response (GSR) band, with
the aim of improving the robustness of the system by implementing efficient multimodal integration.
Hereby, this study proposes making use of the reliability information of each modality, quantified by
signal quality and accelerometer data, to regulate the information ensemble. The empirical results from
experiments with 30 subjects performing music-listening tasks demonstrate that the context—aware system
significantly outperforms traditional approaches in arousal and valence classification. Secondly, this
study addresses limitations of existing systems with regards to accommodating new users by minimizing
the amount of calibration data required to make use of the system. Conventional generalized systems
designed to detect emotions tend to suffer from degraded performance due to inter—-subject variability
in bodily signals, especially with regards to EEG. This necessitates collection of calibration data
recordings which can be time—consuming, annoying and reducing the practicability of the entire system.
To mitigate this shortcoming, an emerging technique called transfer learning is adopted. This technique
can reduce calibration data requirements by allowing the use of information collected from other subjects
to build a model for a new subject. This reduced data requirement streamlines the process of adding new
users to the system, and empirical results also demonstrate the method’ s potential for enabling subject—
independent emotion recognition. The proposed method may shed light on developing more practical emotion

recognition systems for real-world applications
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