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Abstract This paper describes a hybrid gesture interface based on MediaPipe that recognizes facial
gestures and hand gestures using the MediaPipe Hands model and MediaPipe Face Mesh model, and
then combines them. First, the presence of hands and faces is determined by individually detecting 3D
hand landmarks of MediaPipe Hands model and 3D face landmarks of MediaPipe Face Mesh model from
camera input frames, and then the face cursor position and face gestures, as well as the hand cursor
position and hand gestures are recognized. Then, these are mixed in a user-friendly way to implement
a user interface based on hand-face hybrid gestures. The proposed hand-face hybrid gesture interface
based on MediaPipe has the advantage that the gesture mode is set to either the hand or the face, but
the interface can be controlled freely using the face and hands without additional gestures for mode
switching. In addition, the practicality and usefulness of the proposed hand-face hybrid gesture

interface were confirmed through software operation experiments in Windows environment.

Key Words : Hybrid Gesture Interface, Facial Gesture Recognition, Hand Gesture Recognition,
MediaPipe, NUI
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[Fig. 1] Overall flowchart of the proposed hand-face
hybrid gesture interface
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[Fig. 2] 21 hand landmarks used in the proposed
hand gesture recognition[2]
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[Fig. 3] 7 facial landmarks used in the proposed
facial gesture recognition[3]
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75 A% 7128 Adsks 349 wEo| 1 A
722 QAN 3D M HEAY} ok e ),
3D 92 enia Ao QAT 2T Aerld HE
2 AZsi: 3319 WEE 1 3D 7MY HaAo] BAG
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[Fig. 4] An angle in the pan direction 6 p,, and an
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[Fig. 5] The angle of the pan direction 0, and its
correspondence on the screen
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AIRbE D= AAA QIEH o] A9 AF A AL AL
A} olES] FEL (Table 1T} 2k,
{Table 1> Types of facial gestures and corresponding

user events in the proposed facial gesture
interface

Operating conditions

and holding times User Byt

User's facial gestures

After keeping both eyes closed|More than 0.2

for a certain period of time, |seconds but less Left click
they open. than 3 seconds

Perform left—click gesture Successive trial gap

twice within a certain period of|of less than 2 Double click
time. seconds

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 right—click

gesture for a certain period of Exceed 1 second Drag

time.

Both eyes open during drag Drop

event.

Roll head to the right S;Igfal roll angle: Scroll up
Critical roll angle:

Roll head to the left o Scroll down
+35

After keeping both eyes closed

for a certain period of time, (1) Interface

they open. Enable

(Gesture mode switching:

When used in hand gesture Exceed 3 seconds (2) Interface

mode, it switches to face disable

gesture mode, and when used
in hand gesture mode, it
switches to face gesture
mode.)

(3) Gesture mode
switching

IF AAA o] A= g2 JHE= @A =a
At HA A=Y ARt AH ofF L T /A ARk
= Roll Zkoltt. o]F 8 2 =22 [Fig. 319 &
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£ Akl [Fig. 312 Ak G2 AL IAoA] AL
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WA, FE o] Aok ok F AR, F 4719 e
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7L HAlE Aoz whbsitt oA 5k gte] AR
H B2, (Table )3 Zo] AZ=(left click) o[HIE,
& Z3(double click) °JHIE, 2F(right click)

olflE, =&l (drag) °IHIE, Esi(drop) °IHIE, 2UE
#lo|A &ASKinterface enable) O[HIE W QIE oA
vl 35Kinterface disable) OJHE, AAX HE= HZ}
(gesture mode switching) OJHIES 2HAJAIZITH24].
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A= AAA HER HIAET & AAH HEofA AHA
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kacl=g
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E TAAZITH24].
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o Ut

xy.a”:i___r:
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[Fig. 6] The angle of the roll direction 6 p,;

4. Hands 2% 7[Hto| A= HIAX QIA[19]

E =Ro|xE MediaPipe Hands 2HoA A3
= [Fig. 219] 217 REvTES ARSS| & A 2ES
F=35tct. MediaPipe Hands 292 H=nf3 58 34}
Y HEE FE5H, 2 donm FRES 249
P FHER A & F4F Aol BA HAISH: 75
< AZ2et 29 AErEE2 & A Q40 BlR
AMEE o= gl E HEE S A A& &5
& AAE Foke &7 AAIE AYsta, o &7k

A Bl & A B olefat AZHA & 2
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[Fig. 7] Determining the bending of the fingers using
two vectors
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A 22 Fohe 334 9E v, 3} Ol = Pk 3%
A W) 0,2 T olF, 4 (5)9% Zo] HElY 2L
0|83} % We9 Zw 0,8 T

1Ty H Y Ys T 2125 ) )
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—

Vo= (xpyle% Vy = ($27y2,22)
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finger), $I(middle finger), &A(ring finger) ¥ &
A(pinky)= 150°%ct 2o &vieto] E3loz Wit

3t AA|(thumb)e] 7
2 w3HoH25).

ol 165°HTH 2o

il e

[Fig. 8] Hand shapes used in the proposed hand
gesture recognition
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[Fig. 9] Dial gesture that triggers a volume control
event
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{Table 2) Types of hand gestures and corresponding
user events in the proposed hand gesture
interface

Operating conditions

User's hand gestures g

User Events

Current frame hand shape (e),

Previous frame hand shape (d) - Left click

Perform left—click gesture Successive trial gap

twice within a certain period of|  of less than 2 Double click
time. seconds

Current frame hand shape (e), B Right dlick

Previous frame hand shape (c)

Move the cursor after
maintaining the right-click
gesture for a certain period of
time.

Exceeds 0.5

seconds Drag

During a darg event
Current frame hand shape (e), - Drop
Previous frame hand shape (d)

(1) Scroll up (2)
Scroll down
(3) Scroll left
(4) Scroll right

Move in one of the directions
(up, down, left, right) with the -
hand shape in the form of (f)

Hand shape in the form of (g)
Decrease when rotating

: Volume
clockwise/ - /d
Increase when rotating up/down
counterclockwise
After keeping hand shape (a)
for a certain period of time, (1) Interface
hand shape (b) Enable

(Gesture mode switching:
When used in hand gesture
mode, it switches to face
gesture mode, and when used
in hand gesture mode, it
switches to face gesture
mode.)

Exceeds 0.1
seconds

(2) Interface
disable

(3) Gesture mode
switching
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[Fig. 10] User scenario simulation using the proposed
hand-face hybrid gesture interface
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(Table 3> Usability evaluation of the proposed facial
gesture recognition

Left | Double | Right Drag | Dro Scroll | Scroll | Enable/
Click | Click | Click | "9 |“™P| Up |Down| Disable

26 26 27 | 30 | 30 | 30 | 30 27 226
29 29 29 | 30 | 30 | 30 | 30 28 235
26 27 29 | 30 | 30 | 30 | 30 26 228
27 28 28 | 30 | 30 | 30 | 30 26 229
28 27 30 | 30 | 30 | 30 | 30 27 232

/(-\9\413 90.6 | 91.3 | 953 | 100 | 100 | 100 | 100 | 89.3 | 95.8

User Total

Mlw N —

o1

(Table 4) Usability evaluation of the proposed hand
gesture recognition

Left | Double | Right Drag | Dro Scroll | Scroll | Enable/
Click | Click | Click | °™@9|“™P | Up |Down| Disable

30 30 27 | 29 | 30 | 29 | 29 30 234
30 30 29 | 29 | 29 | 30 | 30 30 237
28 30 30 | 29 | 30 | 30 | 30 29 236
29 29 25 | 30 | 24 | 24 | 30 28 219
30 28 26 | 27 | 28 | 30 | 30 30 229
30 29 24 | 30 | 30 | 29 | 30 28 230
28 26 25 | 28 | 30 | 30 | 30 30 227
30 | 26 | 30 | 29 | 30 30 235
30 30 30 | 26 | 30 | 28 | 30 30 234
30 30 29 | 29 | 28 | 28 | 30 30 234

983 | 973 | 916|943 |963|95.6 | 996 | 983 | 964

User Total
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6. 22

B =FoA& MediaPipe Face Mesh®} Hands &
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