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Abstract The purpose of this paper is to propose a method to improve the performance of the previous
research is characterized by recognizing facial gestures from the 3D coordinates of seven landmarks
selected from the MediaPipe Face Mesh model, generating corresponding user events, and executing
corresponding commands. The proposed method applied adaptive moving average processing to the
cursor positions in the process to stabilize the cursor by alleviating microtremor, and improved
performance by blocking temporary opening/closing discrepancies between both eyes when opening
and closing both eyes simultaneously. As a result of the usability evaluation of the proposed facial
gesture interface, it was confirmed that the average recognition rate of facial gestures was increased

to 98.7% compared to 95.8% in the previous research.
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2.1 MediaPipe Face Mesh P&
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[Fig. 1] 3D facial landmarks of the MediaPipe Face
Mesh model and the nose tip landmark
marked with a yellow circle
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[Fig. 2] Flowchart of the proposed facial gesture-
based user interface
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(Table 1) File names and dependency relationships
of the proposed facial gesture interface

program
bynames filenames Sub—r;isgﬁreiency
A main.py B, C. D
B utilized_face_mesh.py MediaPipe Face Mesh
C face_gesture_processor.py E,F, G H I, J
D painter.py -
E face_info_per_frame.py -
F face_angle_stabilizer.py E
G cursor_position_calculator.py -
H buffer_for_face_info.py E
| buffer_for_cursor_position.py -
J gesture_producer.py H, |
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(Table 2) Types of facial gestures and corresponding
user events in the proposed facial gesture

interface

User's facial gestures

Operating conditions
and holding times

User Events

After keeping both eyes
closed for a certain period of
time, they open.

More than 0.2
seconds but less
than 3 seconds

Left click

Perform left—click gesture
twice within a certain period of|
time.

Successive trial gap
of less than 2
seconds

Double click (left)

After keeping one eye closed

More than 0.2

for a certain period of time, it| seconds but less Right click
opens. than 3 seconds
Move the cursor after
maintaining the (lght—c_hck Exceed 1 second Drag
gesture for a certain period of]
time.
Both eyes open during drag _ Drop
event.
. Critical roll angle:
Roll head to the right _35° Scroll up
Roll head to the left | “@ 1021018 | oo down
After keeping b_oth eyes Enable/Disable
closed for a certain period of| Exceed 3 seconds .
interface

time, they open.
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[Fig. 7] User scenario simulation using the proposed
facial gesture interface
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(Table 3) Usability evaluation of the proposed facial
gesture recognition
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