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Integration Status/Process: The Raspberry Pi 5
platform is fully assembled and validated for camera
capture and display. On-device integration of our
facial asymmetry (Asl) algorithm is in progress, with
current testing performed on a development
machine while optimizing performance and L
deployment on the Pi. Landmark detection identifies :
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Figure 1. First and most recent iteration of the prototype

Background

Facial drooping is one of the earliest signs in stroke
patients and those at risk of stroke for the first time; consistency across subjects and lighting conditions.

Conclusions

however, it can be difficult to detect even the subtle

changes. Landmark analysis through computer vision ExPer'mental Test Plan

can lead to insights into the possible severity or depth Figure 5. Abbreviated facial landmarks 1 l d d The above figures show face 1 and 2, depicting a before and after stroke neurological
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oarameters have been presented in previous studies | = as shown in Figure 5 and calculating metrics in Figure 6, our current algorithm can detect
and will be used for this study Figure 6. Mathematical formula of the Asymmetry Index (Vrochidou) subtle changes in facial structure. These slight variations are easily captured, allowing for

Facial Landmarks | | more objective evaluation than subjective observation. Building upon this foundation
Our goal is to design a way to address the subjectivity Glabella (Gla), Exocanthion (Exc), Endocanthion (End), Alar moving forward, future improvements will focus on increasing the algorithm’s sensitivity

curvature (Ala), Pronasale (Prn), Subnasale (Sn), Cheilon (Ch),

and refining the landmark detection accuracy.
Labial superius (Ls), Menton (Me) 5 Y

and non-sensitivity of manual facial symmetry
assessments in patients recovering from neurological
injuries as well as patients showing symptoms before
stroke, that allows objective, portable quantification of
facial movement symmetry to guide therapy and
monitor recovery overtime.
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Figure 5 Shows how each landmark is paired and referenced to a

MediaPipe, and NumPy, distances from the midline to corresponding left (dLi) and right (dRi)
landmarks are calculated (e.g., exocanthion left, exocanthion right, etc.). These values are then
applied to the Asymmetry Index (Asl) to objectively quantify facial asymmetry.
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Figure 2. Clinical relevance of facial asymmetry: upper vs lower
facial weakness reflects different neural pathways/lesion
locations (Mullen)
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