The Transactions of the Korea Information Processing Society
TKIPS Vol.13, No.10, pp.505~512

of 7t EX| MH|A 713 505

elSSN: 3022-7011
https://doi.org/10.3745/TKIPS.2024.13.10.505

Implementation of Virtual Touch Service Using Hand Gesture Recognition

A-Ra Cho' - Seung-Bae Yoo’ - Byeong-Hun Yun' - Hyung-Ju Cho'*

ABSTRACT

As the need for hygiene management increases due to COVID-19, the importance of non-contact services is gaining attention. Hands,
a tool for expressing intentions and conveying information, are emerging as an alternative to computer input devices such as the keyboard
and mouse. In this study, we propose a method to address public health problems that arise when using unmanned ordering machines
by controlling a computer using hand gestures detected through a camera. The focus is on identifying frequently used hand gestures,
especially the bending of the index finger. To this end, we develop a non-contact input device using the MediaPipe framework and
the long short-term memory (LSTM) model. This approach can identify hand gestures in three-dimensional space and provides scenarios
that can be applied to the fields of virtual reality (VR) and augmented reality (AR). It offers improved public health and user experience
by presenting methods that can be applied to various situations such as navigation systems and unmanned ordering machines.
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Fig. 1. Trends Trends in Patent Applications for
Kiosks in Korea from 2010 to 2021.

HAEoHA g FAE 26t A4S 28T
H, HefokE S7H1711L A
A RS2 ARANA &
ok HEE AE AR oA &2 Z}ﬂia—‘%
TdoaH FFEA Y FAE MAT 5 Atk
2 AqtollA 71E 7MY BA] 71e Aot HIES dY A
A5 A A& 9, £9 94X E Tdstr] sl 2ol
7ieRE ARESto] StolE X (high-touch) 71&9] BE=E
Eole A7t R EUTH2L Zol 7Hlztet AojA AAE
AMERE w5 A 4 71eR 7MY HAE RS A9 o
Bl. ol&2 Hx9 UEY AHE QSRR HA| H|-Eo|
HIRL, B80S 2ok v R, vt 7H2hE ARESH] THY
g2 7l 7%t ﬁ‘?%% gt FAIHO] Ak AA, &
35 4173 (Convolutional neural network, CNN)& A5k
0:] _/.n'\_EZT-_Q. 6‘]-/_\:5 1 U%‘él‘l— qﬂ.?_ 733,]—1— _Q,]-El:]/g-‘,"l O]—O]i__.
EX|ot= AT T2 Ad5AR0 28U AA6HA] X3t 3
AF AT ZAE ARS B4 2d=2 7MY HA 9
AAE olmlx] Aol Hg}stA] 7l =4, 7|
(long short-term memory, LSTM) 2@ Al&3l= AF
FHE AAY AR HAE WA sh= <14, &A6]
Lot &5 B3 A 59 £52S S5 tloJHE A}
o} o|A2 AHEAEO] AREH o R ARRSHA] e &5
o]-g5}7] wiiZoll 7Hd BA] Au|Aof AH{tstA] ATH3-0].
2 A9 i o] e HoJA AlA, ZEAE et
22 9Eg A glo], AntEEo|y iy 2 Rt 7iH|
el &71= Q14 7eg &8oto] 7 A AH|AE 1E
Sh= Zolth & A= AMAREC] ABAH O R ARG &
74 ZRAE'et EY 59 £5&Z shEolAl, H84, 43
A A= 2= 7H HA AHIAE A5k FAsh=
Zo|t}, =19 4 thgat ok 242 s A A AT
gk 32 2 Aol ARt 58 Q1A 2 7 HA A
HIA Fd BhHg A9ttt 432 &5 74, 75 7iAd B
I A e AFe 52 A9 ZES AAg

E[
HJ

o ol me i N m
¥ rlo 12 r[o

2. HHZX|4]

2.1 0|C|o{I0|Z(MediaPipe)

ultjojmjol i 2 Ho|xalelg Fa) ot out vde
22 AAY dole 24g 97 dald Frolt &9 B
M 327 0 A A4, olnA B5, A2, & A 27
5 et 914 71358 ABeHg. vt ofsjolni 7174 oF
&2 A Y5k i0S, C++ ¥ Pythond} 22 thoFst == T8
g AojollA AREE 4= Qi mltjojufo| L7} AF5h= S-&
2739 2l Ho]A(application programming interface,
APDE AR&ste] &2 Q14 of&e]AlelAd 7ol 7Hssitt.
2 AFollA &of e TE HY E5ES QAsH] HsiA
ujHojujol gto]H e E ARSIt

2.2 XEt7| 7|%(long short-term memory, LSTM) 2%

RNN(recurrent neural network)2 H|T] @, @T]Q L €A
Eo} 22 AIAY Tlo|HE A2gtth. RNNZ Q15 417442
Ql HAEZ(perceptron)?] <8 Y Mg 2A w=u 47
= &8sto] A oHEA EA A= TolHE Hufgt
ok 184 RNN2 71&7] 24 ZAE 7L ok 35 5
A JE7} & &9 ReoHA FE F= ZAE 2
sth7] sl A7) 719 ©do] /g EuT Aetr] 71 24
2 o5 ARIEE ARS-SHe] 10007) o149 Al BAIE 7HA]
£ AEA gt T45488 gaHF o2 shgeitol. £ AT
Oﬂﬁ A7) 719 Hd} njtjojuto] L5 ARESto] 1420

& Hontg FHEE 2517, &7 0 7 uleA Tl
(pomter), ufe A ZE(click), PFEA Edi I(drags S
= &< shEota At

Aok W AoE Agatel £52 Aol feloit 2
AT At & AR A4 AL BG4 e Yo A
AgA1e] 2 £t 245 4stE S FAgc YAl
ol2] 7j9] £o] SHAE, vlrjojmtolni Ag <

ZA3} B ATIAE Fig 20), 20b), 209} 2
TReA ZOJE, TpeA HZE oA oZ' OheA
A v 7H B2 SsakT A4 QAE nhes 22

ek Fig 314 2ol
A o}5 & Blse T EZ}O] NREE PPN
S FH] g olME sk ol BETF B/ 715L



(b)

@

Fig. 2. lllustration of Gesture (a) Mouse Pointer (b) Mouse
Left Click (c) Mouse Right Click (d) Mouse Drag
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Fig. 3. Hand Landmarks Detection of
MediaPipe
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Fig. 4. Hand Object Recognition and Coordinate Value Output
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Fig. 6. Calculating Joint Angles
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Fig. 7. LSTM Algorithm Design
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Table 2. Comparison of the Two Models in Terms of
Accuracy, F1 Score, and Loss

Model .
Classification Accuracy(%) F1 score Loss
LSTM model 97 0.96 0.11
Lightweight LSTM 01 0.89 0.187
model

Table 3. Comparison of the Two Models in Terms of CPU Usage,
Memory Usage, and Processing Time

Memory Processing
0,
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Table 4. Comparison of Filtering Methods for Landmark Positions

Filters Standard deviation of | Processing
Position (pixels) Time (ms)
None 5.2 53
One Euro filter 2.1 65
Moving average filter 2.8 58
Kalman filter 2.0 79
Gaussian filter 3.0 70
Savitzky-Golay filter 2.9 69
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Fig. 12. Example of Writing in the Air with a Finger
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