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Introduction

» Facial palsy is a common neurological disorder, affecting 10 to 40 per 100,000 adults annually as Bell's palsy. The prevalence is
even higher when considering central facial palsy caused by brain injuries or other neurological conditions. Traditional assessment
relies on clinician-performed physical examinations, which are time-consuming and subject to inter-examiner variability.

* Recent studies have explored automated classification systems for facial palsy using facial landmarks.

* In this study, we developed an automatic facial palsy diagnosis system that provides severity grading based on the Sunnybrook
Facial Grading System, utilizing MediaPipe Face Landmark detection and a selective neural network model.

Methods
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2
N §
palsy were enrolled. Severity grading was based on the ) 5 g .8
voluntary movement scale of the Sunnybrook Facial Grading Q%’S S i 5’ 5
System, and video recordings were obtained during Standard s§ SEFF s ¢
assessments. aressions € =€ ¢ €8 <
» The automatic diagnosis process involved the following steps: ‘é’::]'t'::ee;';“”’ vorosoeos U
(1) facial landmark detection in evaluation videos using dosreoc) 1 2 4 s (]
MediaPipe, (2) extraction of frames displaying maximal smiezvoms) 1 2 3 4 s []
asymmetry during five specific voluntary movements— LAILLS) 1 2 3 a4 s [}
forehead wrinkle, gentle eye closure, open-mouth smile, snarl,  wewer ., . ) (T
and lip pucker, (3) calculation of asymmetry ratios by PR S8 £ £8 I8 3@ Figure 2. MediaPipe
comparing affected and unaffected sides using landmark- “E °i§ §§ }‘s £§ . D E?gtee IL_]andmark

based distance and area measurements, (4) training a

selective neural network using the TabNet model, and (5) final ~ Figure 1. Voluntary movement
scale of Sunnybrook Facial Grading

System

prediction of severity scores for each voluntary movement
using the trained model.
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Figure 3. Development process of automatic severity grading system for facial palsy
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Table 2. Performance of a total of eight models Table 3. Accuracy of severity classification
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TabNet 86.63% 83.09% 78.54% 61.45%  86.72% 83.87%
MLPs 73.09%  81.09% 68.72%  57.45%  76.90%  70.96% \?Se"l\jﬁz 96.36% 90.72% 92.36%  94%  96.18% 93.9%
TabPFN 80.54% 79.09% 70.54% 61.45%  80.54% 77.56% Severe
CatBoost 82.54% 79.09% 70.54% 59.45%  80.54% 73.91% VS,
94.18% 92.36% 84.36% 79.09%  94%  88.59%
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LightGBM 82.36% 77.27% 70.90% 53.63%  79.27% 71.88%
RandomForest  75.78% 77.93% 71.20% 53.96% 74.43% 70.07%
SVM 76.90% 83.27% 70.54% 52.18%  78.54% 71.37%

Conclusion

* Our findings Iindicate that the developed selective neural network model achieves high accuracy in the severity assessment of facial

palsy.
* This automated grading system has the potential to facilitate symptom monitoring and enhance patient self-management.





