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Two-way Interactive Algorithms Based on Speech and Motion Recognition with
Generative Al Technology
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ABSTRACT

Speech recognition and motion recognition technologies are applied and used in various smart devices, but they are
composed of simple command recognition forms and are used as simple functions. Apart from simple functions for
recognition data, professional command execution capabilities are required based on data learned in various fields. Research
is being conducted on a system platform that provides optimal data to users using Generative Al, which is currently
competing around the world, and can interact through voice recognition and motion recognition. The main technical
processes designed for this study were designed using technologies such as voice and motion recognition functions,
application of Al technology, and two-way communication. In this paper, two-way communication between a device and a
user can be achieved by various input methods through voice recognition and motion recognition technology applied with
Al technology.

=

Al(Artificial Intelligence), Motion, Recognition, Voice, Interactive
A3 T, BA, A4, o4, sty

« =MD AFE{SEnt o7 (Email) * Received : Feb. 29, 2024, Revised : Mar. 21, 2024, Accepted : Feb. 12, 2024
o WAMMAL : =M ety AFE{SED} » Corresponding Author : Jong-Chan Kim

X o+ Y204 029 Dept. Sunchon National University,

ek 2024 03. 21 Email : seaghost@scnu.ac.kr

CARERE Y 2024, 04. 12

397



JKIECS, vol. 19, no. 02, 397-402, 2024

>
i

=~
_>|4_'4
2
jincd
o
ol
rlo
oS
ey
i
=
o
o |»
[ 4
>
[>
o
)
o,
re
i

2
o
N
(=

K
o
ot
X
B

2
D)
o2
N

i E N
oy

o
2
=2

e
S ML
1%
W o

N mio
olf

K- N

- 2
> K
‘o w0
T £ 1k

oy o
et
z ol
S
B

[
~
it
o

ol

oo o
]
_O‘L
9
i
il

v RN
o2
12
lul
>
e
o2
12
o
Hd

o 0 X
o2

re
1
it
P
hsh
o
T
=)
%0,
o
g F
o

14
2
o

2
ofy
k)
o
ot
v

Y

fru
5
lo
it
oxl
ko
=4
g
s
> rir
o
S
et
ot
JE o

N

Kl owy o Wt dz & omy B [0

2 AAeke A4Y AL ek 9o
2, glolgje} A|2dg BastE Al
B 716 S SRl o8, 8, 4F 5 U
ool o] g5 wlolo 7%, -

2 oA FAstE e FHeE, JAFA
3 ZY V&S AFste] AL SAATE 7
o] 22X 2HF3), ~nlE =

ATH1L.

do
fure)

=
o
o
X

X

g
20
k)

i
A
olrt
1o
N
it
o
N
I
iz N

B oM 34 2 24 A4 Vg AAY
Al 7|&& A&ste] A9k Alz=" ko] $4 2 B
A A dlolE 5& B3 o]FofXE T ARK
Aoldo] 7hedt Alzgl FHEol g AR FA
o} AfFUAlA Foll TAE = thgde oWE o]
S 7M1 HAgkE diolHE A 5SS
ATE shed 5A4S 7ML Ak olH e Al2HE
T-d3}7] 913] Open API el

> O,
ofo
o
=
o

2
>
[>
o
|

i
o,
e >

AF HAS wA% 4

=
w4 8 Ukeste 4

S A 5(AL: Artificial Intelligence), 843 Al
A 54 0 el dis] AR, B =S
Ptz A& FAE H/W Alz="] 47 Open API

g ogd P ARGl dudZ Fe A
A=l

™ Hd

21 843 A1
ATATe AFE H3te] 3 Fopz, Q17ke] 9]
e T g, 78 AL Y 58 deHer i

st e 7lEolth ol AHEFTE EofoA
o1z} 7]&oly, QAZkS ¥ 3 FEo] Zhu
5 (Natural Intelligence)®t= THE 7)do|th
Ass ZW3 7)5S 2k AFH
o] A5 VA Sl 1¥H R FH
AAE Al(Generative AD+= M 28 &l
= s
= T

k1
ofy
ko

‘-‘O
(AN
Ao N o

rir

xe

>
;
o

PO,
o,

rulojg&?m
o &
> 5

rlr
o
4
i)
td
ue [N
ofx
U>“

iu}
<
il
oz
2
2

o = 3T [e]
A FYY, = v TEZE YES §
gt FHzE o ez AL 5 9k

o] 7]%2 oJu]x <l4] NLP: Natural Language
Ae]), "Helx o] N2 HFH

Qol, dl%, 58, ARG EE B
% AIE £ A7 £ A o 53 A, v
of WA, AF A} A7 5 e 2L gla) 4

o

A3 ALE AHEE 5 QU4

RBAAE ALE AHEE AET A& AHE AE B,
OpenAlollA 7123 AGPT (ChatGPT) A An|x
2, AT g¥sAY = A4, 2= B F Uge
g Utk TR HAE ATE,

7Fest, =ol ZfEE m=(Bard)s=
Ao, FoJAH AAdxelgd s
FAQlolgtE o R o4& F3
g 4= vk 283 weke A 2EE o)
g (LLaMA)= thgek 2do] dlofg]
= 3=d Asel HoluH, W W9 A
ofoll 4 242 Aoz J|hHH5]
vt neshE A4y Al AEsty] ¢
B2 A7 AP 9= diolHolA AEst sto
HE 28X HyperClovaX)= HU7tE AFTA o2,
olmlx] Ay, 7IAb 24, HlolH 4 T e 24
of ggHch

o

L ot

2 o
oy 9 {0 )
k

T ol
=
dlo

X

X o & kI oMb X gl
0, — =

o

ot

N

ofr ofo

4 4
o

R )
=

Me o

2
puj

2.2 4¥] 22 (Multi Modal)

e ZY(Multi Modal)2 thkdt dejel omz
AFE et st #4S sl

‘B e REEE (modality) & QvlshEd TR
g H A Ao M AMEEE AT AfEE
g 7.

i)
)
=



g i gﬂ%ﬁw%%ﬁﬂm 7 %ﬂﬂﬂﬂ%%mw%. .
—_— o o == . o el
i 7%0 %x, M%@wnrﬁa H oW L %WN%@H 5
= T B T RO B = - ~ L% G o N =
| = LR TR ok T N T =
Sl H T E oo X ook OF KD o P T EE T G
= W o _ 0 W oo <V ot Ry Mo @ _
" I NG e R = o E%Eﬂwﬁfr :Vz
, e hid ;
g - %%W%ﬂumw& Lﬂ_z E%mﬁgoimﬁuﬁww%%
- [
o eE TmePoaew T Al N s 5
i i R T R 0 e R 2w g BT gy g 22
N gy M W eI K20 oh oy e mz oM Ny
o T oy YR do Mo - =0 ol I B T o 2
VR Twmeitwm®d OO go & TE oy = B 5w | £E g
- S = My = T g Wpo| 28 §
= N A TN e 9 E <y == N = o o Moo B o Ao & 2
o R i%%iﬂ%w N %&%mﬂ%%%ﬁmﬂ
= ﬂ_ﬂ% ﬁmr%77mﬂ_:§r% < 74@1ﬂr%ﬂﬂ3_%ﬂ
el e M dT Ly Bl = o ow
o o]u1r].m_x RIS Ho o o 0 .oﬁﬂummonﬂzoﬂ%%aﬂ Q)o—|
wl TES X wHTE Wy 20 ERT yIRE L E
o P S K B M ~ = TR
e I A LT do o _ R m e o= g o
o o o of H oM EK R oBE P =T ORT = ™o o BT W ooF Hp
Ay
~ 7 o o o of A TN T
2| gy T TS ok, A
| Sefiit == T45% 3
o A~ B D S _~— L
L FTEPIIx output o "2 stz gl
& O > c < U N g ) lo
w B o - oll £ 3|8 =[S R e P i
qF TS K (3] g8|lg| || 25— T2 A
T w4 D e 68| |g |8 | .| «§ LT
T F BB = S| 2 BB TP
o yo X 2B - = = | E B SET eT R
- ].m_w_udr. o W = oﬁﬂdaao&rio
Ltﬁwrﬂbf,m] Avvvvm M .or._mm ﬂLfﬂl‘mHEMﬂ
é,ﬂdﬂruﬂvﬂxﬂﬂ% o — — - B :Eam .Nlﬂm_mﬂ_ﬁﬂoﬂoﬁoﬁl
ﬂﬂo@l(ﬂw@ﬂﬂﬂle =] s © _u._w o) X oﬁoEoMooW
_ o N o 9] — .
R ) lle 2| |® g| Tk ool Moo o g o
T m ™ e w B SIHENESIES I N ol = E%Eﬁ%m&%
RN » 1&g 3ll2 g5 . N N AN
e oo =S = c - LI W -
policed T 48 g |2 CR
M T 5l ok zm T input = & nge o ° W op o
H,_u_xlydlﬂwLE.OHOE._ — - — Ho‘alﬂﬂLWﬁﬁoqNL
Lo e ™ W T q ok T AR g
" BN N O H H oo = T

399

@ Al 2289

& Ao 44

=i
=

Fig. 2 Interactive interactive systems platform
141

9|

Alz=gl Al o)

EHE

ahv, xek

SHTHI).
2|53

©

e}

ol A

o1

°

o]

i

ol 2 W3l
3l Fofoj A

=

=

|

i

s o
T

°©

14

o
R



JKIECS, vol. 19, no. 02, 397-402, 2024

Al dlol8] Sh53t wlole] W& A4 dolE A% H
w4l s A Holy AH, Trxig}-‘ﬂ A3 AU
ol dE AR A3 HolHE 9T daEde] 5
o A

FA7F 878k #A ] dolHE FE87] 96
des= 54 3 *3 oMIE dHlolElE dfAste]
=¥ HolEE AAY Al o] mdx 573 & g
F ElolEf el A w-rxiﬂ aeke s
HAskd wolHE Awstr] A% AT ﬁ“ﬁ% 7833
gt dugles T HAsE HelHE HAF
FANA Aesr] fs dolHE skl %EO

Helelg #&3
A

=9 el 3= ke S F8l FANA ElolE
g AFdr

31 ¥ dsy gadF

AE Al 71e 48 &4 2 2 4 T %
W distd Qaese AA e AAE AL A
28 $98 PC st=dlojs TR oME Hol
HE s AlA, dolee] A3t Al 56
olelE AY B A =X M, fFANA A7
ste &9 dolHE ATY "] o7 4
ok

=

Motion Data

€ e
Voice Data =

Generative Al
System Managemenil'

Visualization Data
Conversion Output

J2 3 A|AE ZelE 2o T2 M A

=

Fig. 3 System Platform Operations Process

400

IE3E B wRA A AaY ZAE 29
E Aot e tjay Asw ZRES £A47)
Qesks ¢4 2 w4 dolHE 44E AIE £98
= e Azsle] Adam, B Asue g bl
B2 dole #a) AWl A% FAd st 2

F3) doly 3% QuES ol HA5E do

BE A48T a3 A4E dolHg BaE, o
A, =4 5o AZE 8 dee ange AR &
Aol A Az,

32 A48 Al AR AN 2d AA

B =R A AAstE A28 ZRES 2267
3 Open AI-Chat-3, WEl-2}vl, F+=2] PaLM2 59
APL & "lEl-gntE 719t g AAIE Haststh

RBAE AL APl Open Al 729 BdEo] 9lo
L ole} e Bdle §35 Algrdo|n vElA Q=
ok gute] A4 FR2 wjEste] 5 AHls Eddc
e 27 oA AW sk B AYE AuaE e
S Faoll A wjE Al defolgta A7t

LLAMA 2
Foundation models
(7B,13B, 34B)

|

Code training
Infilling code training =

5008 tokens

(

Python code
training

100B tokens

|

Long context
fine-tuning

Long context
fine-tuning

20B tokens 20B tokens

—

Instruction

fine-tuning
5B tokens
CODE LLAMA - CODE LLAMA - CODE LLAMA
PYTHON INSTRUCT (7B2,13B<, 34B)
(7B,13B, 34B) (7B¥,13B%, 34B)

% 4. olEt Al - 2jof 23
Fig. 4 Meta Al - Lamar Model



AAY AL 1eS 485 84

SR WEIAL LLAMA 2 sheulold 28 94 R w=Rold] AASE 48E Al 1% A48 &4
wolth, vlEt A WER ek 12 600900e) ek R EA Q14 sl PRF ek daelFe BYE
MBS b LIMolW, APIZ AH§3 3% T2 A o 338 2479 Axda s 9 dolge
FRAAW, AT 10008 8 AP} G2E oulA] 2 AYY AL 2NN FAT S dE ddo] T o
% AR Tef dvh 29 AAE deRss ol wisis Zasoldh a¥se 94 2 2A

:
W olejd Aol AlAY, Bul welel duEE A4 doly A AAel g LueF FAE
Agelr) QaAE Ao 1668 GPU Huezt Bas 84 9 mA AAAA P8 dolEE Asus
o vl mue T A Told dx  ARH TES Fa volE} dgo] Hol
KN )

rolx A

Z29 5o golHge AX7t aH) A, &8 7% o4 2 24 2l g5 $A dolE
¥l g AAE A8s7] 93 CPU 14" - "xE w3 w4 B 9 goy 71E S daq
i7, RAM 64G, GPU RTX 4070 Ti A}eke] 34<& = g Al A 2Eo] s

ahgie, *lel

olElE A B #eE AT AP AYE s
HE AT A2 A
Table 1. Research System Environment
CPU INTEL 14th-i7 =
=
H/W RAM 64G
e B owRoAE A4Y Al 714 g 29 )
rogramming _ = = L = _
S/W Language Python = grof gk o] FUlehe e 9 A
. =2 713 9 A= A3stA olo 27| % ™
Generative Al LLAMA = ]—1 = = ]E 2! EO]')\)\‘jr- ]'] q ﬂ]_]—t—?— =
g 2o Ads Ao R ke 71ed §3s 9
3 w=Estdon, 4 2 BA Q1A Vs ANE
33 &4 ¢ 2A A4 dHel" A HA Al 71%S §33td A7 aFsE deoleE AF
ShHE Al2® a2 A2 YR B =7 Y Al 7]
Speech Motion &A% 4 9 BA 94 0 U oge A
Recognition Recognition - _
- R W FUE AAE AL,
collection = L . olE T3l 7IE 54 2 EA Q1 Tlsd AA4Y
Pre-processing AL71%€ A3t $9 714¢ Ba B 24
Noise Feature >2 AAEF 2= 0] Ao P et o =
Cancellation Extraction 23 AR ols sler AZHH, ?HE s
| | 2 A% 727tel Ropl AzEvloldE Yz AR
ststo] A& & & otk & dAFdAE HEF
Speech Model Motion Models gl e oA 35 A wA AAA S =
Learning Learning A AE 9] U:v xﬂ_—* i, ]1_, J:—o, YA A5 Z
1 1 7 Y AL B KA AFE) AL e
" e rtaes F3 BEstn HH st vol"gE AT}
ransforming otion . o
Speech Classification = o] Fielth
into Text and Detection ko wEle] LLAMA & XA Al RS %
! ! 3 A28e PAGE 94 2 BA ANE 28T
| Creating Optimized Data | 27 FHo R a3 o Goltt,

3% 5 4 ¢ 2M o4 Il 212[E
Fig. 5 Speech and motion recognition technology
algorithms

401



JKIECS, vol. 19, no. 02, 397-402, 2024

(1]

3]

References

Editor-in-chief of Convergence Management
Review, "The Fourth Industrial Revolution to
be opened by Artificial Intelligence,"
Convergence ~ Management — Review, vol. 21
No.-2021, pp. 1-1.

Seo Ji-hoon, and Ju Ji-hong, "Korean Al
learning model based on e-learning for
artificial ~ intelligence  education,"  Artificial
intelligence research paper. vol. 3, No. 2-2022,
pp. 14-22.

Hyun Jung-woo, Kim Chul-hoo, and Gil
Hyung-bae. "An analysis of trends and
implications of intelligent robots and
Generative AL" mechanical technology policy

magazine, vol.3m no. 114 2024. pp. 1-35.

[4] Lee Hyo-seop, Shim Ho-seok. "A Study on the

(5]

7]

(8]

9]

Design of a Metaverse Based Knowledge
Management Model Using Generative Al"
Journal of the Korean Society for Industrial
Technology Convergence. vol. 2023. no. 2, pp.
21-32.

Park Young-hyun. "A study on the use and
cases of the Generative Al model (GAN) in
international ~ management  following  the
development of AI technology," a study on
trade management in Korea. vol. 2. no. 33 2024.
pp. 39-54.

Yoon Yeo-chan. " trends in multimodal
Generative Al technology."  Journal — of
Information Science, vol. 42. no. 1 2024. pp.
42-47.

Moon Yi-sun, and Kim Hyung-seok.
biological signal and voice data - based
multimodal emotion recognition," a collection
of papers at a national academic conference of the
society of control robot systems. vol. 2023. no. 6
2023, pp. 635-636.

Lee Soo-min, Lee Mi-ran, Wei Qun, and Park
Hee-jun. " a research on the development of a
heart sound analysis wearable device capable
of measuring multi-modal bio-signals," Journal
of the Multimedia Society. vol. 25, no. 9 2022,
pp. 1251-1256.

Park Yang-woo, Lee Woo-jae, Kim Min-seop,
Jung Myung-jin, Kang Minjae, and Yeom
Sang-ho. '"Implementation of Input Devices

402

2007 ek tfekel

Using Motion  Recognition and  Voice
Recognition," Korean Society for Computer and
Information, vol. 31. No. 1 2023. pp. 287-288.

[10] Park Ki-chang, Seo Sung-chae, Jung
Seung-moon, Kang Im-cheol, and Kim
Byung-ki. '"Designing a Gesture Interface

Model for GUI Application Control," Korean
Content Society Journal, vol. 13. No. 1 2013.
pp- 55-63.

[11] Park Yang-woo, Lee Woo-jae, Kim Min-seop,

Jung Myung-jin, Kang Minjae, and Yeom
Sang-ho, '"Implementation of Input Devices
Using Motion  Recognition and  Voice
Recognition," academic presentation collection of
the Korean Computer Information Society. vol. 31
Nno. 1 2023, pp. 287-288.

XA 24
. ZH M (Dae-Sung Jang)
g 2018 ekl A W W e}
=y EEEHh
w
l

Tt (FHAD

20234 At ok A5
It (I S8
cEZd = AFEIYY S, gt A

U EzHJong-Chan Kim)
20004 A hsha e ek
SO
2002 =Hd)gt
CELEE R IEE

A5 ek} £4)(o]
spupal)

2013 M&distal AbEst AlaE A Addd

4

2021 ~ @A v HFE sty 2ug

# ol 1 GAAE, HCL 2Hl=, 2578 19
2, 1A, AAFA, e, dlelE

EERE





