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ABSTRACT

Pain recognition is an important issue that is used to evaluate the
situation of a patient and affects the medical treatment that should be given
to him. Pain intensity is essentially measured either by self-reporting, or
observer rating. Many cases make self-reporting unapplicable when the
patient isn’t capable to communicate. While observer rating isn’t practical
for continuous pain monitoring. The other method was the automated pain
assessment using artificial intelligence (AI) from facial images. Previous
works couldn’t achieve more than six-pain levels. This work proposes a
system for multilevel pain assessment using deep transfer learning for feature
extraction, and a neural network for pain recognition. The public UNBC pain
dataset was used for training and testing, while the Delaware pain dataset was
used for testing. The pre-trained CNN model "FaceNet" was adopted for
features extraction. Two main cases were studied; the first was binary and
the second was multilevel pain recognition. Balanced and unbalanced
number of input images were used for training and evaluation for these two
cases. To the best of our knowledge, this is the first study that can recognize
ten levels of pain from facial images. Results using public datasets, showed
that the proposed system accuracy for bilateral pain assessment was 99.57%
and 95.44% for unbalanced and balanced image count while achieving
91.92 % and 83.19% for unbalanced multi-level and balanced multi-level
respectively. In addition, the predictions for levels from six to ten were
compared with the assessment obtained from local therapists and gave
acceptable results. The proposed system could be a step for real-time

multilevel pain assessment based facial video.
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