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This dissertation focuses on developing an automated neonatal monitoring system that can replace the current manual system in a clinical
environment. We explore the availability of current neonatal pain datasets and the challenges of neonatal pain data collection. We further
collect and present a multimodal neonatal pain dataset, especially focusing on postoperative pain that mimics a real clinical environment.
To develop the automated system, at first, we explore the effectiveness of individual modalities (i.e., facial expression, body movement,
crying sound, vital signs) and propose novel spatio-temporal methods to analyze neonatal pain. Later, we develop a full multimodal system
that is capable of using all modalities together to provide the pain signal. We also want to make sure that the automated system can
effectively function in a real clinical environment. In a real clinical system, missing modality is very common due to different clinical
factors (i.e., masked face, covered body, etc.) or algorithms' limitations (i.e., low light condition, side face view, etc.). We propose a
multimodal system that can effectively regenerate pseudo-features for missing modalities and continue assessing neonatal pain.
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