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We propose a novel approach for modeling and understanding the dynamics of emotion facial expression
recognition (FER) scores. Recent advancements in deep learning and transformer-based neural network ar-
chitectures enable the time series analysis of FER scores extracted from images and videos. This type of data
can be important for psychological research of affective dynamics and emotion expression dynamics. How-
ever, the properties of such data are not well understood in the current literature. We propose a new method to
simulate FER scores based on a modified version of the Damped Linear Oscillator with a measurement model
(DLO-MM). We use this model to conduct a large-scale simulation and use dynamic Exploratory Graph Anal-
ysis to investigate the dimensionality of the data and use network scores to recover the values of the latent
dimensions—positive and negative sentiment of the expressed emotions. Our results show that the DLO-MM
model can be used to simulate FER scores for different patterns of emotion dynamics and that DynEGA can
be used to uncover the latent structure of emotion dynamics expressed through FER scores. All methods
presented in the paper are implemented in the transforEmotion R package and the tutorial section provides
a step-by-step guide on how to simulate FER scores using DLO-MM and how to estimate FER scores from
YouTube videos using transformer-based machine learning models.
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