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Automated emotion recognition is a challenging task: emotion is abstract, its expression varies across different modalities,
the affect of words is context-dependent, and it lacks large datasets. To address these issues, an emotion detection system
was built by transfer-learning from speech recognition, speaker recognition, and textual analysis. Some of these models
have been built separately and some have already been combined for an improved result.  The basic model is based on a
multilayer Time-Delay Neural Networks (TDNN) trained on the tasks of speech recognition and speaker recognition using
the  Tedlium and  VoxCeleb  corpora  respectively.   Part  of  the  architecture  is  then  fine-tuned  on  the  task  of  emotion
recognition, using the CremaD corpus.  Using this network, emotional speech embeddings are extracted for the CremaD
data from different layers of the network and concatenated with text embeddings for the accompanying transcripts using a
pretrained model based on Bidirectional Encoder Representation from a Transformer (BERT).  The resulting embeddings
are used to train a Linear Discriminant Analysis (LDA) transformation followed by a Probabilistic Linear Discriminant
Analysis (PLDA) model to produce a scoring metric between two dense embeddings after the LDA process.  To understand
the merits  of  each component,  an exhaustive evaluation of  the predictive power of  every permutation was conducted,
namely for the TDNN alone, speech embeddings from each layer alone, text embeddings alone, and every combination
thereof.  Our best variant, trained on only VoxCeleb and CremaD and evaluated on IEMOCAP, achieves an Equal Error
Rate (EER) of 38.05%. Including a portion of IEMOCAP during the training improves the 5-fold averaged EER to 25.72%
(For comparison, 44.71% of the gold-label  annotations by humans include at least  one annotator who disagrees).   For
obtining these results we have only used transfer learning from speaker recognition and textual emotion recognition.  Our
prior work shows that better (possibly complementary) results may be obtained for emotion recognition based on transfer
learning from speech recognition compared to solely transferred from the speaker recognition domain.  We are currently
pursuing a combination of speaker, speech, and text for an even better performance.
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