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Abstract

In an era marked by the ubiquitous digitization of personal information, preserving individual
privacy is of paramount importance. This project presents an Android application that
leverages advanced technologies such as Optical Character Recognition, face masking
algorithms, and server-side technology to conceal sensitive details in Korean ID cards. By
utilizing these techniques, this project showcases the integration of mobile technology,
image processing, and web services to provide a robust and user—friendly solution for
identity document anonymization.

1. Introduction

Strong privacy safeguards are essential in our

connected digital world since personal information is

widely available in many media formats including
photos [1]. Images of ID cards frequently include
private information such as names, addresses, and

ID numbers. As picture-sharing websites proliferate,
protecting the privacy of such data becomes critical.
The of
mobile applications presents a viable path for the
of This
project addresses the growing need for automated
by
the

anonymization of sensitive information in Korean ID

combination server-side processing with

creation privacy—focused technologies.

and user-friendly privacy protection solutions

introducing a novel approach designed for

cards.

2. Proposed Method

With ethical considerations in mind, we utilized the
Faker library [2] to generate synthetic data, including
Korean names, addresses, dates spanning from January
1, 2020, to December 31, 2021, and resident registration
numbers. Subsequently, the generated data were put
together by employing OpenCV for image processing
and the Python Imaging Library (PIL).

The creation of ID cards ensued by merging the

pre—existing facial images from the Labeled faces in the
[3] with the synthesized
and the Python Imaging Library (PIL)

facilitated the rendering of text onto a plain Korean ID

wild dataset textual

information,

card background image.

[ —
processing |

8

Anonymized document saved into the phone

OCR and Face recognition
Algorithm Level

r..1
OCR
L 4

— ?’ = Q\ngrok—
L Java
Application/Server
level

Redaction Algorthm

Anonymization Level

(Figure 1) Proposed system configuration

The

Character

PaddleOCR toolkit, an Optical
(OCR) then

employed to extract pertinent details such as name,

open-source

Recognition resource, was
registration number, and address from the ID cards. To
isolate the facial region of the ID card holder for

redaction purposes, a simplistic Haarcascade algorithm

39



was implemented for face detection within the specified
1D
wasdevised to obscure the designated regions.

In addition, with the use of Android Studio, a mobile

card. Subsequently, a

application designed for the
developed to act as a user interface and serve as a
gateway for customized user experiences.

Following the development of the Android application
for wuser interaction and customization,
involved establishing secure communication between the
mobile app and a local server responsible for processing
and redacting sensitive information from ID cards. To
achieve this, Flask [4], a lightweight web framework
Python,
implementation to create a RESTful API for efficiently

for was integrated
handling requests from the Android app. Additionally,
Ngrok, a tool for creating secure tunnels to localhost,
was employed to expose our local Flask server to the
internet temporarily, ensuring encrypted and protected
data transmission between the mobile application and
the This

interaction between the Android application and the

server. integration

local server, enabling the automated detection and
anonymization of sensitive details in Korean ID cards

while maintaining user privacy and data security.

3. Result and Conclusion

This Android app achieves automated detection and

2024 SI=2AOIEQICINES|&SH2 A HNES| EAHE =S
redaction  algorithm
Korean ID Card Masking App
Android platform was
our method
into our server-side
facilitated seamless
(Figure 2) User workflow of the Korean ID card
anonymization mobile application
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Classification of AI Technologies for Remote
Practical Training in Education

Gyung-Bin Yun', Bong-Shik Yun®

Master’s Course, Department of Mechanical Engineering. Nambu Univ

1

Department of Automotive & Mechanical Engineering. Nambu Univ2

[e]3
OF

This study aimed to explore Al technologies applicable for conducting remote practical training
sessions and to delineate their roles according to key functionalities. The research proceeded with
a comprehensive analysis of Al technologies and an expert assessment of their functionalities in
fields where educational applications are possible. The findings of this study are intended to inform
future directions for Al practical training education through case studies of applied tools.
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Effects of a Myofascial Fitness Exercise Program

Using a Well-Being Band on Muscle Tone, Upper

Extremity Function Level, and Quality of Life in
Breast Cancer Patients

Yoon Joo-sang, Kim sun-young, Yu seong-hun
Department of physical therapy, Nambu University, Gwangju, South Korea

ABSTRACT

The purpose of this study was to determine whether a myofascial fitness exercise program using
a well-being band can improve muscle tone, upper extremity function level, and quality of life in
breast cancer survivors who have completed surgery and adjuvant treatment. Twenty-four breast
cancer patients participated in the study and were randomized into two groups: myofascial fitness
exercises using the Well-being band (n=12) and foam roller exercises only (n=12). The
experimental group of myofascial fitness exercises and the control group of foam roller exercises
were performed twice a week for a total of 4 weeks.

Before the experiment, muscle tone changes were measured in both the experimental and control
groups using the Myotone PRO to measure muscle tone of the deltoid, biceps brachii, and extensor
digitorum, upper extremity function using the DASH (disabilities of the arm, shoulder, and hand)
questionnaire, and quality of life using the FACT-B (functional assessment of cancer
therapy-breast) questionnaire. The data obtained in this study were analyzed using SPSS Window.
22.0 (IBM, Washington, USA).

This study is expected to provide a basis for research on exercise interventions that take into
account the fascia of breast cancer survivors, and it is expected that systematic and objective
studies that provide myofascial fitness exercises will be conducted in the future.

Key word @ myofascial fitness, wellbeing—band, breast cancer patients, quality of life
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The Effect of Job Stress, Organizational
Commitment, Self Efficacy on Turnover Intention
of Physical Therapist

Kim min-su, Park, Se-Jin, Yu seong-hun
Department of physical therapy, Nambu University, Gwangju, South Korea

ABSTRACT

This study is a descriptive research study to confirm the effects of job stress, organizational
commitment, and self-efficacy of physical therapist on turnover intention. The subjects of this
study were 233 physical therapists who had worked at a medical institution for more than one
year, and the data collection was conducted by transforming the structured questionnaire into an
online survey (Google form survey) from September 22 to October 7, 2022 after approval by
Institutional Review Board of Nambu University.

As a research tool, for job stress, a tool developed by Jang Se-jin et al. (2005) was modified and
supplemented by Yun Chi-ho (2017), and organizational commitment was developed by Mowday et
al. (1979) and used by Noh Yun-gu (2014). (2019) modified and supplemented the tool used,
self-efficacy was developed by Lee Young-kwang and Ji Eun-gu (2017), the self-efficacy scale
suggested by Sherer et al. (1982), and turnover intention was developed by Mobley (1982). A tool
for measuring turnover intention was measured with a tool translated into Korean by Mi-ran Kim
(2007). In order to reduce the turnover intention of physical therapists, medical institutions should
actively implement personnel management through the introduction of organizational commitment
and job stress prevention programs for physical therapists.

Keywords: Physical therapists, Job satisfaction, Organization commitment, Self efficacy, Turnnover

intention
2EYU L, 248, AR, olAe ke A= IF

1.4 & & deshE Zlolw, o)F EUZ B X RALY o)X=

X 8AME AAVKE, FAR, wAlR], J5EH, & 957 A% V12ARE Agsta oHES HaAZ
AARAY LS L AZEAT oo BLY 717], FE A} R e e
&, #e Ve BElawd AR gFl FAsE Aot
(F7FP R AE, 2022 HEEHABAHSE, 2022). <53} 2. &4 @7
Abdel wge Qla) w9l el B el HAAd &4 AFodas dEEe X w2AEs 22 AA B(httpy/
b #4368 S7kskel AZA G e a7 SIFE L /iejukpta.cokr/)& E3td o8l = AR F
o, ol FH7] As) wElARALY EF F9E v = = ARARE ddem 2l A Bad dEo
AMA I Fede AAIL ATHE Y 5, 2019). 2 g3t

28 JFEAY A9 A8 A s A 2 AR7IES A H-od S2dAsdd A4 T A
el TEAA Ags oplstdH ol AAl-AAAH ArEAel et drgs ¢la Fojol Fofjh ApolH, A9
d Wel 4FE WA 2Ed2Z wIIHAAY 2 A Ve BYAR Ve HPEA 4 A, dAeA s
7, 2019 AL, 2017). o)k I waA, FA, A% Z1e FEAHe] 1d nel zejrt
TEIRY B 2EHAR QIR ZAAHSd AV & w Aol gFIAEE dd 28 Ridae Gr
A, gmdd, Ao ojofx] FFHoRE o]HS 2 power 319 ZR1:WS o] gate] AEEATh S 1
Fop(FreE, 2021, FEE B o]Ql g, 2010) S/H(ARtA 54 1270, AF2Ed s, 248, A7Es

A RA @ olHelE AFE WES 47 ,
oo ¥ ATE BEABAY ARiEds 24, 4 EE £t Ak 100901 BHE 10%F 1ot 2
xS, oldelme] BAE sefsn BelA A AF 209 BER EPUPS A

63



2024 St AOLEOICI &S &8H=

L]
4o

L

bl

fin)

A
4o re 4o 4o

Mr o
re X mo -

2

0|Fol =

O 1 | 2

% = g =3l s AT
1ol ZAwd 4’\_0 :g: EA Al _@1 =
By 4 1~4 68
A AS 4 5~8 66
Eaks lA 3| 91 . 63
A7 F(2005),
= s
Bl A%-Be) 2| 1213 71
Z2AA 4| 1417 71
RagnA 3] 1820 67
ZgEs) 4| 21~4 73
of & 4 14 Mowday et 81
= al.(1979),
=29 LIS 5 59 1:]{;?:(2014), 89
o) A1H(2019)
27 A asyt 5 15 Sherer et 89
= I FE7F al.(1982)
Fa 3R T57 5 610 (1982), 8
v o] 4
= AE Ee7k 2| 112 A L7017) 87
o]=& prdhsl o Zm ),
o ojgo s 6| 16 4 %‘2}(202% 7

2.2 ZAMH

HAE2EH2E AR 5(2005)0] /fEst k=20 25
2Ed# A Z2AHET @=% (Korean Occupational Stress S
cale Short Form; KOSS-SF)& &X2(2017)7F &4 %
BAste] AHE3 HAE 23S, 22532 Mowday et al.
(1979)¢] Metar =&T-(2014)7F AHE3 =+E ol AA
(2019)0] A4 -H st AMEe HE 3, AV|ESH
< Sherer et al.(1982)0] A|A|% A7 &7 HsE FA
2483 o]gdFI AST(2017) AT TIHE, olHd=e
Mobley(1982)7} 7t o]z oe 4 =
7)ol S22 Wkt M TS ALEste] ST

2.2 4+ A3
HARAEY2AE o] %(r=607, p<.00D)< %o Az
AAZ YR, ZAEY(r=-.747, p<.00)3 A7 E57Hr

64

=-.280, p<.001)+

=9 FHTAATL
2AEYL A7 553 (=254, p<.00D)} <o
Al

A

AZE YA, © A S E(r=-660, p<.001)sk

7F AR (E 2).

zYA Rl o|delwd g 2 FL HAE 2
& 2R, tdgor AR2EYs AV EST, o
4749 Eow veyth AEsgn AFssdart &
L5E o RE Eon, 2HEYo] FLFE o]Fe)
b 2 FASATHE 3)
2 HRAEYA ZAZQ XT|ESH, O|&o|: 7 AbbatA
2R Ed 2 ZAEY A7 257t oo =
AR 2B 2 1
-747
]
=229 (<.001) 1
iva
18 (<001) (<001) 1
olz0)E 607 -660 -035 1
(<.001) (<.001) (0591)
E 3 ofakktel o|Zle|zof o|x|= HERel (N=233)
. Model 1 Model 2 Model 3
Wy
B t p B t P 8 t P
Ci) 531 <001 219 <050 287 <010
APFEE -8 <118 239 -01 011 910 03 05 602
R
B 07 097 332 -05 -08 417 -05 09 321
v Ea 16 224 <050 10 18 072 09 18 .068
oJAAF (R
b 28 403 <001 18 333 <010 16 328 .001
A7 557t 04 052 600 18 333 <010 19 390 <001
A F-2Ed
. 63 1192 <001 29 424 <001
ZAEY -47  -681 <001
R2 0.091 0442 0.537
Adjusted 0071 0427 0523
R2
F(p) 4.55(.001) 29.81(<.001) 37.30(<.001)
Model 1: AHHAS, DA ZFAY, | AAY(H), Aas
Model 2: AHFAS, A2 25749, o|HAIA(H), Aasd, 2F2Edx
Model 3 FHHAS, AAF TFAY, o|AAY(H), A&, AR EH s
Z A &)
e = C]
oig—t&% o|AoE, atinHs FEHFE 71 bUvES FEE ol3AY
()

®
WEE 2HBY,
Aol Thord
A%},

#2EQ
A gl
He ).
S EERERRE DR
ESBEEE AT ST



2024 St ADIEOICI 85| &5H=

TIKTOK A}&AHe] AH
o MAE 4

A1AR 7 FEF
Adhista gAEr &

LAAR : o) 4Z
LENECEE L

956916032@qq.com

Study on the Factors Influencing Selective
Self-Disclosure Behavior of TikTok Users:

Yang-Yang Geng,Sang-Joon Lee
Chonnam National University, Digital Future Convergence Services

L. /‘1 e
JEY M ES A AE(CNNIC)7F 2023 89 28%

WIS AR FE AHY WE AR A w2
w2, 2023 697X Fare] QI o] &4} 4= 10.79
Jog oHY HFELS 764%0] ol &th F3o %6}9_1
Mo AHEAHE 9759 0.2, o] dHYl o g4l F 4

o] 945%E AA e, @A HY o E A&etE AMEA
= olv 1047922, JAEY o]&Ae F F9 911%E
A gk, 91e] dHolEHE T3 FUlE Bl AMEALe}
H UYL AREATE v B aRESdA HA Q)

. AR HAdow wad
22l HE(F¥ TikTok)#
Foll A md F gle

=

ofel A Al Hmsh SR CUEL I DS
AT FaF FAL HUh A7) BWL AFGEo] A3
4 WAE FEAT 4AsE O mgol Hid, el
Aol HA} FAYL FANIE HE mgo Ak a9
g oolelg A 3 A g BAE A4S F,
QA AR HGEF, T @ H§), FYE 54
5 oFE 296 9P we + Arhll]

¥ AT 9 9% AgAd A7) aw @gsh o)
F B0 o gTeta, 59 gn mF assk Aes
o A7 3 Gge] o BA JFL MALA b o
Foh Au @Folw &4 vlle] BAFAA A4
s ARsh 44 Aol BAAe sl A SRS ¥
of Ju Tyl FRFOoRM g Aokt a4 o

65

[e]3
B ATE U5 AgA A8d A wF A% 2
LA A s AlEste] 3057

B XJ:LQ] uLZg]_ 1;1;

FEAE AFE 7 e AS gu|grt o] AFelAE A
H 3FE = A w43, Zulx 59 w3}
9 ZElx RaAol vzt A 7HA] Ao R EA5ka, o]
& 250l AFEALY 27| AW F 9o w5y A
oR HE geor Agat=Ad da &k

2. #4 A+

21 AR ZF

20063, M=} ~¥lE(Sandra Stanton)> "UEHY A &3}
7oA AR e s AAE AWded, ole Ay
ol Al BT HIe 7)akgl ZrRl=o] FolE J&

ot HHOE, A7) AW AkE FAA AN S W
Gats A= AR SHEE AL o Rl

¢

195610l Hx= e en, F2 AA Zoke] A+l A
GE AR, FAjoll= &g A vt A o

= .
Golgon, gAl o

|

AEL AL AXH AEE FE AFY FAREE A
S 7 AFEE Abolell A A ST AL A Qlo] Bl S=%k
FHol oAE T AMEEY AFeE HRY o] &
oEtte Abdel FEITh

23494 A7 =&

ZHEE ”Er“é?l }OHThe Transparent Self)”oll A =}7]

1 Az gl e e AdE

347 FhEe Hgoz ARAt 1 oFE A7 w
F 45 AP, 9P, BARAT 5 BF
S ool el FEEL wgkom, o Al ol
2ol 9t ATE FAskAh AA A7) wE'9 FRA
Aol Aol Slet 2% W AwHon A4 An
g A5 B Row, e A9, 4P, A% 3



W2 Cronbach’s «

4 7

gl

A

vl 7hs

=]
=

e, A, @A

Increasing returns and path

1994.
in the economy. University of Michigan

Press, Ann Arbor, ML

WB,

[5]Navarro, A. D., & Fantino, E. (2009). The sunk-time

effect: An exploration. Journal of Behavioral

Information Science, s'x1-15.
[4]Arthur,
Decision Making, 22(3), 252 - 270.

dependence

66

SPSS

L
o

9]

PN RN T TN e e N e =EE B¢ £ ¢
e —— =0 el Tx TO _=) 5 = =
%xwﬂﬁ%Aﬂmdﬂ%iﬁ% iﬂos@mv g ©X 52X X < 5 < 3 5 ° 5
~ X — - % o x4, G0 T iy ~ Hp W) Re v 2 g T <
aﬂxﬁ%a_.ﬂéeoﬂr%mﬂﬂ o xo»otwm,q}.btoom_t o =n -2 = H 2 w
TOE S R R T o ) Hr MR = § = w @ £ B
- © = o LD _rEﬂ_H ‘Dl.ﬁle - ~ =i =] R e
. e T o B M AR A o %Y An = R . oG BB ] 5} 5 =2 S A =
o X mMmﬂEﬂrﬂuE?]mﬂ o = iy B o wuiﬂut O Mms ) S 4 2
NESERILAERLEE ForioTemiTolvecn o f Cf 272
= o A ] = 0 = . B ~
ELﬂlﬂ_/u,NLJIy,VM]ﬂZnﬂo# ﬁ. m_/HU,WOMelvNI o_eAe .orW,le_lq} Mmt WP umN
) Mﬁ.o»ﬂztlllgdﬁﬂk Ho Hti%lélﬂui& OO X o v .8 -
KRR T AT oy K e T T e N AR R SEEZB _E X 4UE
WO = B w o B oo O ﬂﬂ?dl.x%%{l%dr T o X SRS =g
_%,tEMﬁmeEﬂ%Lmo mm ﬂu%%.ﬂ&n%%ﬂ%d%@mqwbti 5y £ L 8 3 g @
¢ Y o -y ! oS o o =5 .9 2 m = A
B R To TH <0 & Bo o o o T o = za o Mo — — ﬂ—-.__ — = g — .2 7% 2 g
ﬂnixq/u__ohéazaqc NLMﬂ XMﬂﬂo]mﬁéeﬂﬂzmﬂ ZLﬂIOJ_A = 8 = &5 = O
j T = - - B g °Z g
o 50%%%..%@7%@1%1& Hﬁa7£ﬂAiﬂﬁizTnﬁ|o€ﬂlﬁ| w._KDn7Wm 2 g 2
%%4@.ﬂueﬂﬁ305%%@ T edB G, PET R KB e R H RE xS 5§
, < R roe TR o I £ = = ;
(g PTEEPIET s 2R TRTEIEHIIC Me ZZcRag 7ol
A NTE RN — T =% N oo o™ g 8§ - - B
TE® AT g T do PR ® K Mo ®ORT of of Mo o I 5.8548y S=F
) ~ — ap ~ T < o — M S o X o o 2 53 3 2 S o
P L S g BN e o TN e gy R T - S E 8O 5 - © 5
S KRS N B e OB o O WoEK WS R R R © v 8 e |k — z
w X o B o T g RCE R B K S n oo . 5 g8 o 38
W gTTLET LT T ur..ﬂéﬂﬂﬁm..bte_awaﬂaa%. AETETE 4 £
o M o T W m 0 = s = ooz Mo ) 2 = &)
PETITETSNRESY S LUl seafndriRONNE BEgfifr f50
CIR RN o T S R N B ELZO08E 2 g
THABRRFT PR ETHTHRT ST RAITBFOIR I whpTmwEd =25 BITS2E N
ol ® T o RN e T BE T T T o B OmW TP
jzel nulrvze] f n w ro]
bEen  YREDY owa ooz ow Noe e @ 3
= Hx ® T %W W oo oo "
o EK < ok do ™ x Wo Wo Wo W Mo MO Wo - b
= oy W ™ " ° s
T Do 2 om A e Mo Mo Mo — — Mo & x
= Ta XA i I o g
o = = N o ol CaCT ¥ T T =T 0w T T T
DT = =T =® & " B T T ® T
BT T 5 o T - T A
1o )|
= = o o T Wy T E E T T T T
- - o ~H =H %o 7o el o
T M_ﬁ < do M w M F T A A o 0m m N W
wnm}% i T M i ™ ~ H
_ = Al = T % % % X ® ~
[ H oo oo N T ~o I~ I~ R —~
7 —_——_— — — — —_— X
RS _, T = X9 W =r o ° ) W © o i N
DUy e mw D dm & o®wm o owm oz T 0w g
— oM I ¥ R O
N9 o E s od%o - o N Yo K ™ o7 |n =n N ) ” .
I I SR o T EIELEY It
TE T MEsiexEiuialoe T o 2 I E H
_xr- 14 Et 14 — & — 0 — O 7o) — o © o [[af || @ S
BB TR, T w My mELBWT W o®oe TOE oz S IE A HE:
Nedaz 2o w0 A N I T r S B N |- Y A g =
R B o Mot TR DR R o R e AR b A 5
O o~ o - o S~ LR EE D wEw 2 o2 2
R I N TR TR TR T RO IV S RLCNGRES
o7 | — K K =T ]]
].Mﬂ%%%ﬂﬂ%uwﬂﬂﬂﬂﬁlﬁ%ﬂ%%L%Z%&%Aﬂ, .5.767M%ma_ze
CNVTRETATAORPTFFNL S TR DRIDRIPITIMIMI®IE

S

Al



72

s}
ol

¢}

YA

. A-ER7] A

. mydesign@ex.co.kr!, jscomi@hanmail net’

Myong-yun Kim', Bong-Shik Yun®
Division of Design Evaluation (Korea Expressway Corporation)'

Department of Automotive & Mechanical Engineering. Nambu Univ2

FEEFA 7SR,

e-mail

)

k)
yil

A Study on Design manual of infrastructure
for Eco—friendly car on Expressway

x
3 =
T T ° >
TR wE - i
o TR g el T
T o w o = N 3
R S PR
i} &% .
Wﬂutwrx] o W ) 5 T X BT o
o’ = ! X = s 2% b
=T g Noodo % % mg ™
e = T o i = D
Eewd  m X ® = T @M ED o
o8 HJM o o N T O }M NB LM o@mE
S oy w o B X o 38
%% g S F o= o & o g
AT TR ST P i
& N o WoAl® 5 W ome O e
T CCI T ThAmT 2
ﬂwﬂﬂrf RS EL ) Nuﬂwﬂ o -
XA =~ O ) ) I3 —_ e
_ZT; T w*“ i) IW _&.o T K- MH E._ m = -
THTE Ko ® - MaLx
TERE e W o A )
A B g . K Y
LT o = GO
BT T = 4 do
2EIF yeL o : sabd
of e '
N
EOE_]_WL_AE
L 1 ob i o
w o E RO LR H T KT R R R R i
= ~ o ) B o RIS _ :
wT AR nE ARy M TRY sEEL Py
o T oy qw_{ Eﬂaﬂm&ﬂ ﬂﬁ_ﬂr. ORI NEH%71,,0|1r -
. ! y ~ ! o i ) Ly O
%@Eﬂm do W B K = o P s _ﬂr,maﬂ %ﬂoﬂaﬂ@_ﬂwﬁi
Fw_ BT T X 2 o Mo T pwm MWD
LR ~ 4T Z T e o K ogoe TH L. BT PR
ou o T T o T mW o Xy o W W o < = o ) R0 = ] N N %O
B Y T B Tow oW P o Twmk B BT o
— N ~ ~ ﬂ il |\ Llot | =0 oy ) — _ o
SUNTY <] %D 4 I e ) e T o — K B oz KOO oo
o RN IR -3 e o e o, < LD
inﬂﬂﬂq o Mooy ™ A o= T = = A R Lo I R
W s FErE RV oy oy % yw PN Remx <
e Dk PRI MR B p R dryT NN g T
HolS w TR liama Oro 8 o XU whpme® ey
b T R Fregwdyg 0T % 7 S w gy B Py
ﬁﬂnﬂ%?% — — E]iﬂrL R Y ol oo O o iﬂxra‘_ o
e KXo olg " x o X&F o Lo O TR o
" 2 THgpartrzaiTe gy o pXsypme®raxw
R e ° FHTTR o T _ ﬁl.ﬁoﬂﬁ%ﬂmﬂﬁ:i@q = e
T E P R R B GTE R gP e, ok R
4% BT SO e S S S ey
W ode H o [ _MMWI zu X% o) mo By & w ”._A_.»o = TR s ~ )z mr o = sz &
%E7i5ﬂﬂ%ﬂﬂﬂ_€% Ry s g XT T
£ T T oo 8 Mo T w W lEm el W o = o
T _HxFselaszl, REFRT I RT _TF
CCI (5% o ©F N R P L
— = H YT T W M <Al N TE T T R m Y

* Unity & Clarity

3

67



=03

ol

K

110}
ol

X HeH st A

3| &8t

!

ol

OtE0ICIA

<l
H
o)

(3

2024

)

el

=
o

WA ze] 7]

R

ol

-]

3.2 YAkl A

4.2 /L 8 gARl &3 47

tel A A, A,

3|

=
=&

71E81E

S|
=

gl

700
0

-

ofl

7ol
oF
ol
KIr

ol

el

N
Adr

=y
&

0

3

- Ru/

el

.
I

=2l v

L FA AR Cl B8 Tl

4 &

—
o

N
B
il

el

CEREE

=
il

SEE J@AFATA 9= %
4.1 A8 F4 °ARl 97

al

4.

@ E{xtel A

ol

o B

2333 @5

=
B

R LTy

&
by

¢l

7188 @B

37 WE(T.7BG 7/8)

A =9]- A HE 2

]

3
all

{5

X

(& 4) JHLTIRIR-7|

e

=t

Al
. 53] 2023 Al67] A A}

HAkel AEIESE elnltAteld, FAF ¢

20184 AbgF
A 20 or FAHY uLeg AMdI F

p

L

A}

L

T2y

i

kel
pil

=
Q

7rel
el

]

ZQ

A

2 Al i o]gA H

A ekt A

s
=8
o
il

=]
=
2

@ M

%! = E 2(Designthon)

C
—

o
—

R
ar

=

ZE,ER HAJA< A>

o|ojx

oo

s

pad

3 7}

L

fu

A

L
[}

TE=E

AA A ~Edd

}

ke)
o

5.

“" A< ”
A&

A

AN

“

M|

=

=

off

=
S S

ASEE

e

T
o
<

iy
m

B/

il

o
wr

A1)

=
—

- olgA A%l

& =%

A

s kA ggwl M AWA A gls

159199, 2022

Al o
-1

(11

T T RO 1]7;
77 F
o B o <
E:2 TGN
<] o Np o
— X0
i Y
~ ﬂ_ol ‘cw ,O|L
Joood 0w :
MM a_l ‘_lw.ﬂ ) W
(oo &g
o g P
B o = i
ﬂu ~ o 1._; =
= =
T X T o
I S .
O# o WAF < WF
zo
oy T
® 5 ol o (s
o w o
_— ~ = ~
35 T A~ a
CUNU RS "
<
o wm W
3w | 2
AL
NI
|| X ™
= | E =
221282 &
Al s w5 o H
3R M| H X
||| T
T N <
AR
T8 | B o
SRR B
—| | N | X
X N peliio
x| BB 5% &
11 =
%@ _
A= by
gt ~
~ w.— LIRS o
| o[ XN |
o o N !
® [~ "

23 A}, 2008

|

LB

=efe

2 TRl 7ol

M

[2] &
[3] &

stia 4
o) Ao

2 FA}, 2015
(4] A2+ 484

ZEEEIEER!
1

71EA 8(202072024), = E0lE5 ,2020.01.

B

68



Pain PointE 1}9}3}

2024 St=AOIEDICIOS3&Et=M A sts] EHSI=UZ

Gobrfsta 4 gt
e-mail : assaaza@gmail.com, kjcha7@hanyang.ac.kr

How to Use Text Mining for Employee
Experience Design: A Case Analysis of LDA

Jiyeon Yoon
HANYANG UNIVERSITY, Business Informatics

2 o

1S FA7] g 7IdES] dAo] Astde et B2 V|dolA AdE5e] ddAd A
stetste] 259 JFEAAES MY A8 FAetn vk ddl 2o A = ke wiA
N FALE] A Yt Jow, x4 QrolA] vt sl A4 YUES] Pain Point:
at= Aol Fastth 71E9 People Analytics e $A4 RS wEom 74
TAAES &3t i1y APS xZAHoZ A7 SAZE Ut o] AT H4
g AN FA A FHF AFJNES] AAZE &3t LDA(Latent Dirichlet

EY ndys HE "92E nloly A4S FYFo M1 st FAAE =4 U

ol
rr
>\I Z

3 e 2 AYAAEE dAe ThsAEE AA ojt}, E AFoME LDA E

1€ Fa HHAE AxD AAE ol EﬂfﬁiﬁiéA%%iq.@¥#ﬂﬂH 27
Tashl poldor @ AdEl dUst g4 olfish EAE sheld § Atk LDA £
o7 dojx A= A9 People Analyticsol /\Hit A9 E AF3th o2 B ¥ e TAYE

o] B Pain Points U5 A8t olsfstal, olo] 7]ukg &bl A9l

74] i3 /\

7 2]
bl o =
UA " o] AFE FF =AY A Fokd A YS thdsta Alde E4 e deAS Xﬂ

g2 E [ ]]—j
t]sk v]AE fo]

Pain Point& ilﬂr

i

H}‘% o= &i'}x-*. d

-

o] -+ People Analytics ool A2 Y-S F7}

glo] WMalels JF BANA S5 w, e A AT AT A vhdEta AlEE 24
S5ty 98 AYEe wEol i} el dagds Zxsit ole QIAM#E 9] WY HL
g T38E T3 gtk olgd wet A, S Halss d 7198 ez . oy He

WHEe F2 AEZRAR UH 2o AgA i AAFE dEe W Fo3 FEYS

=2 AdE ugd o4 4 Asd 5 Aok

= dl FAZE AT HZedl=

, 9 AN 2 fgAd ERF 2. A3 A+

g &8st A7 ddisa 9l 2.1 People Analytics

He 2959 AT A4S 9= ofde g ~(People Analytics)E =7 7]4ke]

Wy =45 Jidste ddA U Eclth. Leonardiot
Contractor(2018)e] w2 W, o =7 /A& % A=

=rebe on AlA el A e 2l & o EAL 20009 T 2NHRE] FA 7N o

Atg3stel  LDA(Latent  Dirichlet o2 7z} vldgolE e 8L 98 o3 U
¥ Rdgs A8 giE mlojy AL off o] A o] m(Pape, 2016), FH 7]&3} Aleo]H
& sk B A= oA bt WAHEA  A#Hol  AtHGuenole, Ferrar,

5 EEdoRA, =4 i T8 Feinzig, 2017). Workforce od8|€ 2% Q1AL HlolE
A wetd 5 Stk o] AdE B Az, 24 v bolg 5 u%d Aas g
Pointg © A&3sHAl olafstaL, o] 2 #g3(Isson and Harriot, 2016), ‘AF¢ A& <
Y A Ags AAT F A HR #d Ax 2oz gokd £ v}y thkst o

2 E8E °] ®ok= HR

ARAE A ApololA
3 A8 Fom, o we
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(Tursunbayeva, Di Lauro, & Pagliari, 2018).

2.2 LDA(Latent Dirichlet Allocation)

LDA(Latent Dirichlet Allocation)= 2003de] 7jg =
9z 7]& LSA(Latent Semantic Analysis)®t &2 %+

Ao Ao @AE FEIr s AA=EAG
(DIOUF, THIAM, ROCHE, 2003). ©o] R&& i e
FA BEoL wo] 7F AuAdS wdgsle] gAE oy
oA FAZ FAS FEIv LDAE HAERT ol

dege dole fdel g s, NLPelA

T 8.3

Y mddy 7&2 A AU THOntiretse Ishmael, Dr.
Etain Kiely, Cormac Quigley, 2023). ¢] 2d& EAM=
AAE FAe E3or FHIHW, 7t FAl= 5H o
EXxo &) AHoH}(Blei, 2003; A o], 3}E4d 2018)
LDAS] ;A2 A AG A& mdgste] 4 dolrt
FA met delEntE 7Hgol A Edgith o HAE

sk ol 7]olshH,

dolEe] 729 ojng wr} do] ojs)a

st &8 FoflA FE3I AAEE AT
(Steyvers & Griffiths, 2007; Wdw, 2017, ¥-3 <4, <3
2} 2019).

3. 24 23

3.1 EZrd3]

ARl A7) AFYE AAEYD EJA=e] A AA G

A HAgFdolHE F3 LDA a3
‘_é_ k51

= B3
AR A W) ATAEe) Gz e gl BT H

Rl |

a3 1. 25787 LDA vis

a2 3. AF-Age] LDA vis 2% 4. 2-8<¢k8A4 LDA vis

4. A8

2 A4 Bz AFAA R = oF 60v A
o wAY dolgEs &g LDA(Latent Dirichlet
Allocation) &3 292 AAgc B4 Ay 2537,

GEF, ATAL, 1A F vl A Adae

off 44 % 15719 A2 HE2ALUE =EFoH, ol
28] 7 HE2i2159 F4 Pain Pointet 23S 1ot
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of g5 AES] AHAFE A &stel 9 38000719 skt
deleE zte deolHAls AAs At AFAe o A
e ghow thAstl o, 2443 @9 e A = 4. 2 &
AL 5T &£ J=2 Ay Min-Max B33 2 2 =RAAE 8420 dux ARE 93 SEJIR
&3t 07 1Atolo] o wWEsHvh =3 5 Y o 7]ute] A" oAz ©x medl TCN-AES A|oteted
AT 2 oldA A 3 AR APS 98 dolHAS t}, TCN-AE:E 8274 % 70ke] e edsy wda o
Zyzk 7:2:19) W& Lt Hjste] & A2 ST E S wEoR A dolE A
32 59 A% w2 AY 542 2o & sgetgion, o de gAE B

A9 e Tntel(R) Core(TM) i7-10700 CPU @ 2.90GHz, O om aE o ASAS wo
RTX 3070, tensorflow 2.10.1, keras 2.10.0 7l %3 FB A oA, Bl P2 mEElsle] % oA
HAom, 50 epochs &< TFS AT S AT o] Aol= = wWtl Fv|7he HolEES 7uloz: oA
el 5¢l sl Wi AL yAey] ffe &A% e BAs #9489l Ry mds e
= oo AFE Hele HTE 5= MeanSquaredErr o A o]
or(MSE)E AH&atlen, stgo] &4 mde] EHoed
B7te Abe] Aoigks Hstel Ha S T8HE MeanAbs ACKNOWLEDGEMENT
oluteError(MAE) & A}-8-3} %1 th. o] =it AN (AR EAHRFLT)] AdoE HRFA
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7] &) LSTMS 7R3 GRU[G] 719ke] 9 E 2=t (GR
U-AE)¢} LSTM-AE[]E oz 59 599, g5
stgtrlg o] g, Sheyol Hule AIME F4s9gen, 4
B} F 139 2
(1) REQIZH ZEH S8 M5 v|w 21}

models MAE params(K) | train time(sec)
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G AR wHoew Qs v1Ee] 7] ke thE ARE Well siAE = Aol EAgTh o],
e Fue] Vel e A HFE vl W8Syl fs FAUAA g sl did A7E 2] Wi
Atk 2y A FRUAd S FAd Al FHepdel EAE, 1 F Isogeny 71 gk T o F F
d FZo HFHol =yttt 53], Isogeny 7189 &35 F del CSIDHE &F 9L S8 do W3
of we} AA = Isogeny WFS ViR vhro]l O F BllRS AT glom, AdE oF Bl
e Fa vl g ARE A 5 Ak webA 2 =EeAs CSIDHOl 3 w3 4 245
#A43}al, o]& CSIDH-512¢ A3l dA wd7] H371 7 Bl
1. A & Aolg z5e] EEFAE AMEStER VS ThAH,
NE FA7) OF AAEe xo)RRE 2 o)Ak =1 FA ojZ <la] 7] wE Al LI BAFHAE dE 5 Uk
53} ge o olelgoR kiAol wEelth e, CSIDH= [a] By = B ik 53 Bl B2 A4 &
& 7FE @zl F(Shor's Algorithm)[1]9] 5702 <13 Atk B AR BRIHoR AR By =2+ A’ +a
ole] gk =3HA ZAIZF Tk AR el siAHHA, 71E T A °of FHE MM, fEA it AMEE &7 pE
7] 45 Al2=gE ARG kA dEE AHEE 3}l p=A(l, ) =1 £, 0, S EH A5 om
A drk ololl met el M= FARFFE S Bl o] o e _
el s - . [a] = [1 1] wpa] A% 98 (e, ey, - e, )0 FEol
skl @Al AMgHE SY] HEE FAE S E(Post "
Quantum Cryptography’ PQC)E Zﬂ‘ ’5‘]—3_’_ 3{,114— [q—E]— _/l:%gE][qy (6,) S [7m:m]n°ﬂ}‘1 %%‘3]'7“ AHF”EIEE]' }‘] 2}
PQCe vhdd F7el dsAAE st der2], 2 ERl =4 BollA] wd 7)o A4 wEfe] ghell whe} Isogeny &
SOIA Isogeny I @rEE AL 7] Apel=Ris the Aitete el ol = [lqn-l:,"]’% group action®] 2kl gk,

PQCS} Y3 =59 kA S Alede a8, 2 534
Hoﬂ’ﬂ Aole E‘rOJ'de 2 Jsogeny S AMgdlmg =X

CSIDH-512+= ‘m% SI12-hit A9] R3S Algehe daelse

wrh gdHen St elele 5AE 2u logeny e AR (o) 70 ol el sl e s
]HP ots F 3l CSIDH(Commitative Supersingular Aslshl AER T el ARER= A p=p=4(6, - £ry) —1
Isogeny-based Diffie-Hellman)[4]= 2F F¢ +Zd FH<F 2 ZF MUY B &F (F ARt kA group actions
sity. 53], ¢awls dA #HOA oF FYE B3 54 3l T whe= Isogeny drke TR
Isogeny®] GAF &S vk 4 9o, ]3 T AE 2
T BRSO R vdIE HAE 5 QUrh o]of], # =&l 2.2 w3k A 34
+ CSIDHYl digt o7 +F9 3420 % 4d 4 g A FAL group action 9 T EF fRes9
(Disorientation Attack)[5]& #4431, o]& CSIDH-512¢] = Isogeny A 3RS nlto] wjd7]|S B sl= F4o|t)
goto] g TAS TE: 1% 12 CSIDH®] group action ¢ate]5s Hebd 2o, e
ot AdE A Pl wEkl wet Isogeny7t FaEILh o7)
2. ") A X 2] A e Weke Line 3olA4 ﬁXqE]U% 2 =2+ Az? +x2] Frol
21 CSIDH AF5d 9 IsSquare T s =18 WH&slal A7) ok
logeny 71 9% F shjel CSDHE 250 s @ s=— 18 wadn, AUH s B 9F s 59 44
A (Supersingular Elliptic Curve)oll 4] ItetulE & A8 3}o] ;] Isogeny WaFs AAS o= glon, s=1od o] WFe
CRS(Couveignes, Rostovtsev, Stolbunov)[4]¢] H] & &2 2 s=—10¥ 5°] WO = Isogeny HS gk
T S5 AT dagFolth. 53], F3A FolA
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Algorithm 1: Evaluation of CSIDH group action

Input: A € F, and a list of integers (e1,...,en).
Output: B € F, such that [ [L] * Es = EB
1: while some e; # 0 do

2: Sample a random z € I, defining a point P.

3: Set s + IsSquare(z® + Az® + ).

4: Let S = {i|e; # 0, sign(e;) = s}. Restart with new z if S is empty.
5: Let k ¢ ;.5 % and compute Q + [2E)P.

6: for each i e S do

7 Set k < k/¢; and compute R + [k]Q. If R = oo, skip this i.

8: Compute ¢ : Ea — Ep with kernel (R).

9: Set A+ B, Q + ¢(Q), and e; + e; — s.

10: return A.

(g 1) CSIDH group action &8 &[5]

upebr] 54 2RE=olA Isogeny] At ks
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Abstract
Hyperspectral images (HSI) are increasingly utilized across various fields due to their unique spectral
information. However, labeling HSI samples is exceedingly challenging. This paper presents a transfer
learning approach enabling the model to attain good performance with a limited number of labeled
samples. We add an attention mechanism and a feature pyramid network to the VGGNet-16 backbone,
thus reducing the differences between HSI and ImageNet datasets and extracting more effective features.
The accuracy of our method is 97.1% and 99.7% on Indian Pines and Kennedy Space Center (KSC)

datasets, respectively.

1. Introduction

Processing hyperspectral images (HSI) presents unique
challenges due to their complex spectral and spatial data,
setting them apart from conventional 2D images or 1D
spectral data. Classification techniques for HSIs fall into two
main categories: spectral and spectral-spatial. Traditional
classification approaches, predominantly based on supervised
PCA for

and

learning  within  machine learning, include

band

extraction. Standard classifiers encompass k-nearest neighbor,

dimensionality  reduction, selection, feature
logistic regression, SVM, and decision tree, with ensemble
classifiers like Random Forest and AdaBoost also employed.
However, the vast volume of HSI data, labeling difficulties,
and sample distribution variance hinder the accuracy of these
methods. This paper introduces a VGGNet-16[1] and Feature
Pyramid Network (FPN)[2] based strategy to achieve high
HSI classification accuracy with minimal labeled samples,
from  VGGNet-16
The FPN

multi-scale features to enhance classification precision.

leveraging  parameter transfer and

fine-tuning the network's final layer. extracts

2. Related works

Currently, one-dimensional spectral feature recognition

based on HSI cannot meet the requirements, and more
effective methods are needed to recognize HSI accurately.
Deep learning accurately recognizes complex images in the
2012 Large Scale  Visual Recognition Challenge
(ILSVRC2012), which makes the deep CNN become an
effective method to improve the accuracy of the classification

of HSI. The method of CNN is applied to hyperspectral

75

images, which firstly need to be Hyperspectral images are
processed in patches, each patch is considered as a sample,
so that the processing can not only utilize the spectral
information in the data but also give full play to the role of
spatial features of the two-dimensional image. Hamida et
al[3] the
information of HSI and proposed a 3D-CNN method to
classify HSI. He[l] et al. used transfer learning to classify

combined spectral information and 2D spatial

HSI in response to the difficulty of labeling HSI samples.

3. Proposed Method

The structure of the proposed method is shown in Figure
a VGGNet-16

network with a feature pyramid network, an attention module

1, which consists of a mapping module,

and a classification module.

ImageNet is a benchmark dataset containing hundreds of
classes and millions of images. And the VGGNet [4] model
is trained on this dataset. The shape of the RGB image and
hyperspectral image data can not be kept consistent, and it
is not possible to transfer the parameters directly to use the
model, and the channel dimensionality reduction of the input
data is required at first. In order to obtain more effective
introduce VGGNet-16 and feature pyramid
network. Multi-layer (F1, F2, F3, F4, F5) are
extracted from VGGNet-16, and the spatial channel attention

features, we

features

mechanism [5] is added to each layer of features in order to
reduce the feature differences between different datasets.
Then,

network, and the last layer of the network is convolved and

the features are upsampled by a feature pyramid

fused with the upsampled features. Finally, the extracted
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features

(Figure 1) The overall architecture of proposed method

4. Experimental Results

To evaluate the performance capability of the proposed
model, we conduct experiments on Indian Pines and KSC
As the

false-color maps and labels of the two datasets. The Indian

datasets. shown in Figure 2, it demonstrates
Pines dataset consists of 145 pixels x 145 pixels and 200
spectral bands, and contains 16 categories with a total of
10249 samples. The KSC dataset consists of 512 pixels X
176 bands,

categories with a total of 5211 samples.

614 pixels and spectral and contains 13

(Figure 2) False-color images and the ground truth for two
datasets

(Table 1) Comparison of accuracy of different methods applied

in Indian Pines and KSC datasets
Hamida
Dataset | SVM-RBF | MLP 5] VGG-16 [1] | Ours
Indian
. 57.8% 83.7% 90.2% 96.6% 97.1%
Pines
KSC 61.4% 90.6% 91.6% 98.4% 99.7%

In order to evaluate the model's ability to obtain a better
performance even with a small number of samples labeled,
we set the training sample ratio to 10%. We applied
SVM-RBF, MLP, hamida and VGGNet-16 methods on Indian
Pines and KSC datasets respectively and compared them with
the proposed method, and the results are shown in Table 1.
the

outperform the other methods. For the Indian Pines dataset,

According to final results, the proposed methods

our method achieves an overall accuracy of 97.1%, and the
the
the proposed

overall accuracy is based on

VGGNet-16 model.

improved by 0.5%
For the KSC dataset,
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method achieves an overall accuracy of 99.7%, with a 1.3%

improvement in the overall the

VGGNet-16 model.

accuracy based on

5. Conclusion

In this paper, we propose a transfer learning approach to
recognize HSI, which is based on the combination of
VGGNet-16 and FPN. For the case of only a small number
of labeled we transfer the VGGNet-16 model

parameters for fine-tuning. However, the different shapes of

samples,

datasets lead to the need of spectral band downscaling for
And at this the

differences between different datasets still lead to difficulties

new input hyperspectral images. time,

in HSI classification, so we simultaneously introduce the

spatial channel attention mechanism to mitigate the

differences between different datasets. Finally, effective
features are extracted by FPN to improve the accuracy of

HSI classification.
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Abstract

The reservoirs play an integral role in the region’s irrigation system and agricultural

activities. Therefore, in order to predict the changing trend of the reservoir water level,
this paper proposes a reservoir water level prediction model based on multi-input empirical
mode decomposition (EMD) and bidirectional long short-term memory network (BiLSTM)
algorithms. By combining EMD and BiLSTM, the nonlinear and non-stationary characteristics of
time series data are effectively captured and modeled, thereby improving the accuracy and
stability of reservoir water level prediction. By using the multi-input EMD-BILSTM model,
combined with hydrometeorological data and reservoir operation conditions, the reservoir
water level is predicted, providing important support for water resources management and
response to extreme weather events. This study uses the multi-input EMD-BILSTM method for

model training and evaluation, and compares it with traditional methods. The results show

that the new model has significant advantages in reservoir water level prediction.

study aims to propose a reservoir

water

Effective management of water resources is of great
significance to the ecological environment and social
economy. Reservoir water level prediction is one of
the key issues in water resources management and is
of great significance for flood control, water supply,
and irrigation. However, due to the nonlinearity and
data,
traditional prediction methods are often difficult to

non-stationarity of hydrological time series

achieve satisfactory results [1]. Therefore, this
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prediction method based on the multi-input EMD-BILSTM
algorithm to address this challenge.

According to the literature, scholars generally opt to utilize
artificial neural networks (ANNs) based on time series to
forecast future reservoir water levels (RWL) Overall,
forecasting methods for time series data can be classified into
three categories: traditional regression analysis time series

forecasting methods, machine learning—based regression analysis
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methods, and deep learning—based regression modeling methods.
Evaluation metrics for algorithms predicting water levels using
ANNS based on time series primarily include mean square error
(MSE), root mean square error (RMSE), and mean absolute error
(MAE) [2].

While
significant achievements, algorithms using ANNs based

early water levels prediction has yielded

on time series for water levels prediction can

effectively address the characteristics of existing
data, such as multiple sources, multiple trends,
uncertainty, and randomness. Additionally, current

single models fail to fully extract deep features of
the data, leaving considerable room for improvement
in prediction accuracy.

Although early water level predictions have also
achieved  remarkable results, the water level
prediction algorithm based on time series artificial
neural networks can well solve the problem of
existing data with multiple sources, multiple trends,
uncertainty, and randomness. In addition, the current
single model cannot fully extract the deep features
of the data, and there is still much room for
improvement in prediction accuracy.

Based on the above analysis, this paper proposes a

reservoir water level prediction method based on the

multi-input EMD-BILSTM  algorithm, which can
effectively  consider external factors and utilize
deep feature information to enhance prediction

accuracy.

2.0ptimized the multi—input EMD—BILSTM model
2.1 The multi-input Bi-LSTM

This section will comprehensively delineate the
principles and workflow of the EMD-BILSTM algorithm,
encompassing the role of EMD in temporal sequence
decomposition, the structure, and operational
principles of the BiLSTM model, as well as the design
of the multi-input strategy.

The fundamental concept of the multi-input EMD-BILSTM
algorithm revolves around decomposing multiple input
signals via EMD to derive their Intrinsic Mode
Functions (IMFs) [3]. Subsequently, each IMF serves
as a temporal sequence input into a BILSTM for
sequence modeling. Ultimately, the outputs of BiLSTM
are amalgamated to yield the final prediction outcome.
2.2 Steps of the multi-input EMD—BILSTM

(1) Data preprocessing.

(2) EMD pattern decomposition.

(3) Define the structure of BiLSTM model: Define a
BiLSTM model for each input sequence, each model may

have different parameter settings.

(4) Model training: Feed all input sequences into the
corresponding BiLSTM model for training. Supervised
learning methods can be wused to adjust model
parameters by comparing the differences between model
outputs and real labels.

(5) Prediction: The trained model can be used to
predict new input sequences.

The multi-input EMD-BILSTM algorithm has achieved
good performance in many tasks, such as time series
prediction, natural language  processing, speech
recognition, and other fields. It can handle complex
multidimensional input data and capture long-term
dependencies and temporal features in input sequences,
thereby improving the predictive ability of the model.
3.Experiments and results

3.1 Experimental Environment

Development Tools : PyCharm 2023.2.1. MySQL 5.7
Development Language : Python 3.11

Development Framework : Keras 2.13

3.2 Evaluation metrics and results for algorithms

Table 1: Evaluation results for multi-input algorithms

Models MAE MSE RMSE

Train | Test | Train Test | Train Test

Multi-RN | 0.028 | 0.026 | 0.004 | 0.003 | 0.067 | 0.058

N 792 071 588 473 737 929
Multi-LS | 0.027 | 0.024 | 0.004 | 0.003 | 0.067 | 0.058
™ 145 266 558 411 510 405

Multi-Bi | 0.025 | 0.022 | 0.004 | 0.003 | 0.066 | 0.057
LSTM 227 275 398 284 314 306

Multi-GR | 0.026 | 0.023 | 0.004 | 0.003 | 0.066 | 0.057
U 486 568 452 344 720 829

4.Conclusion

The prediction effect of reservoir water level based
on the multi-input EMD-BIiLSTM model is better. In
future work, we will use the multi-input EMD-BILSTM
model to integrated

predict more complex and

relationships between factors and the reservoir water

levels. Additionally, existing models will be
optimized to improve prediction accuracy.
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Research on Cultural heritage policy trends using
text mining techniques: Focusing on the Meetings
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Analysis of purchasing behavior factors in SNS
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Abstract

Automated segmentation of pubic symphysis and fetal head in obstetric imaging plays a crucial
role in assessing labor progression. Most existing studies in this domain have predominantly
utilized U-Net architectures due to their effectiveness in medical image segmentation tasks. In
this context, we aim to compare the performance of SAM (Segment Anything Model) against
traditional U-Net-based approaches, offering insights into the efficacy of different deep learning
architectures for this critical task. This paper presents a comparative study between two
state-of-the-art deep learning architectures, U-net and Segment Anything Model (SAM), for this
segmentation task.

Keywords: Angle of progression (AoP), Fetal Head-Pubic Symphysis

1.Introduction

Accurate segmentation of fetal structures and
measurement of the angle of progression are vital
components in prenatal care, aiding in the assessment
of labor progression and the early detection of potential
complications. Recent advancements in deep learning
have shown promise in automating these tasks, thereby
enhancing efficiency and accuracy. In this paper, we
compare two deep learning models for pubic
symphysis—fetal head segmentation and angle of

Figl. This figure depicts the procedure for measuring

progression measurement using the Fetal Head-Pubic
Symphysis Segmentation and Angle of Progression
Dataset. This dataset, meticulously curated and
approved by the Medical Ethics Committee of Nanfang
Hospital, Southern Medical University (NFCE-2019-024),
comprises 5100 samples extracted from perinatal
transperineal ultrasound videos. The dataset was
acquired using a wireless two—-dimensional ultrasound
probe with a 3.53 £ 0.0525 MHz convex probe,
providing a spatial resolution of less than 2 mm. To
ensure patient confidentiality, all ultrasound images
underwent cropping. The image acquisition process was
performed by a proficient sonographer and validated by
two experienced radiologists. The dataset was
partitioned into training, validation, and test sets,
consisting of 4000, 400,and 700 images, respectively.
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the angle of progression (AoP). The AoP is determined
by the intersection of two lines: one aligned with the
longitudinal axis of the pubic symphysis (PS), and the
other extending from the inferior edge of the PS to the
fetal head (FH).

2.Relatedworks

In recent research, two novel methods have been
proposed for pubic symphysis—fetal head segmentation
each leveraging advanced deep learning techniques to
address key challenges in obstetric imaging analysis.
The first method, introduced by Chen et al[l]., adopts a
direction-guided and multi-scale feature screening
approach. By integrating directional information and
multi-scale feature selection, their method improves
segmentation accuracy and angle of progression
calculation. Chen et al. demonstrate the effectiveness of
their approach  through rigorous evaluation on
ultrasound images, contributing valuable insights to the
field. The second method, presented by Cai et all2].,
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introduces BRAU-Net, a U-Net-like pure Transformer
architecture with bi-level routing attention and skip
connections. This method effectively captures
local-global  semantic information, enhancing the
segmentation of fetal structures from ultrasound images.
Evaluation on the FH-PS-AOP dataset shows that
BRAU-Net achieves competitive performance compared
to existing methods. Both studies highlight the potential
of deep learning approaches in improving pubic
symphysis—fetal head segmentation for prenatal care. By
addressing key challenges and advancing
state-of-the—art techniques, these methods contribute to
the ongoing efforts to enhance obstetric imaging
analysis and ultimately improve maternal and fetal
outcomes.

3.Segmentanything (SAM)

The Segment Anything Model (SAM) 1is a
cutting—edge deep learning model developed for image
segmentation tasks.SAM was trained on a vast dataset
consisting of 11 million diverse, high-resolution
images[3]. Introduced in April 2023, SAM represents a
significant advancement in the field of computer vision.

Leveraging state-of-the-art neural network
architectures, including convolutional neural networks
(CNNs) and transformer-based models, SAM is

designed to accurately segment diverse objects within
images. Its innovative architecture and training
methodology enable SAM to excel in handling various
segmentation challenges, making it a valuable tool for a
wide range of applications in computer vision research
and practical implementation.
4. Experimentandresult

We utilized a comprehensive dataset to train the
SAM  model for  pubic symphysis—-fetal  head
segmentation. The dataset consisted of transperineal

ultrasound images obtained from the pubic
symphysis—-fetal head segmentation and angle of
progression (FH-PS-AOP) challenge. Initially, the

dataset comprised .mha (Metalmage) file format, which
we converted to .png (Portable Network Graphics). We
trained the SAM model with transperineal ultrasound
images, with 3600 images allocated for training and 400
for

testing.
Dice 4+ Cross Entropy Loss
0014
0012
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Figure 2. Training Loss Curve (Dice + Cross Entropy

Loss)
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Figure 3. Angle measurement comparison.

SAM, with its sophisticated architecture and advanced
features, exhibited a remarkable precision in angle
measurement, yielding results with a difference of
approximately 0.16 degrees from ground truth values.
This level of accuracy underscores SAM's potential for
high—fidelity angle calculation in pubic symphysis—fetal
head segmentation tasks. However, it is important to
note that SAM's precision comes at a cost of increased
computational complexity and resource requirements.
The model’s heavy computational load and longer
training times present practical challenges, particularly
in comparison to the more lightweight U-net
architecture.

5.Futurework

For future work, we propose fine-tuning SAM and
comparing it with other models for fetal symphysis
angle of progression (AOP) measurement. This
comparative analysis will offer insights into SAM's
effectiveness relative to established models in accurately
measuring AOP, a critical parameter in obstetric
imaging. By conducting such a study, we aim to
identify the most suitable model for AOP measurement,
contributing to improved prenatal care and
maternal—-fetal health outcomes.
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Abstract
Keystroke dynamics analysis, a subset of biometrics, explores the unique typing patterns of
individuals. Leveraging Al advancements, it holds promise for user authentication and real-time
emotion detection. Comparative analysis of datasets reveals nuanced insights, with CMU and
Buffalo datasets emerging as key resources. Future research should prioritize participant diversity

and consider temporal variations and user characteristics for enhanced understanding.

1. Introduction fatigue levels through detailed analysis of typing

Biometrics refers to the field of science and patterns. By scrutinizing the subtle nuances of
technology focused on authenticating individuals by keystroke dynamics, researchers aim to unveil telltale
examining their physiological or behavioral signs of emotional states, offering insights into mental
characteristics. Keystroke dynamics, a subset of health monitoring and stress management initiatives [1].
behavioral biometrics, involves analyzing the unique As researchers push the boundaries of KSD analysis,

the potential applications continue to evolve. From

patterns in how individuals type, including their style

rhythm. Leveraging advancements in artificial deciphering emotional cues in real-time to Crafting

(AD

dynamics analysis holds significant promise for various

and

intelligence and machine learning, Kkeystroke personalized interventions, KSD research holds promise

in revolutionizing user experiences across diverse

applications, ranging from user authentication to domains.

real-time emotion detection.

Al-powered analysis of keystroke dynamics enables
the subtle typing

behavior among individuals. By training algorithms on

identification  of differences in
large datasets of typing behavior, Al can distinguish
unique Kkeystroke patterns, thereby facilitating user

authentication and identification. Moreover, real-time

analysis of keystroke dynamics can provide insights

into  users’ emotional  states, enabling timely
interventions and personalized assistance.
2. Related works

Beyond the realm of wuser authentication, recent

strides in KSD research have explored novel avenues.
Pioneering studies delve into the realm of emotional
states and

intelligence, seeking to decode emotional
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3. Comparative Analysis
The Comparative Analysis of datasets for keystroke
research unveils a nuanced

dynamics tapestry of

acquisition methodologies, dataset characteristics, and
environmental considerations. Each dataset offers unique
strengths and limitations, shaping the trajectory of
research endeavors in emotion, fatigue, and performance
recognition.

The CMU dataset [2] captures timing information of
keystrokes in controlled laboratory settings, ensuring
standardized data collection. In contrast, the Buffalo
dataset  [3] typing
encompassing diverse tasks and keyboard types across
multiple laboratory sessions. The BB-MAS dataset [4]

offers comprehensive collection of keystroke, gait, and

mirrors real-world scenarios,
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swipe data from various devices, providing a holistic
view of user interaction patterns.

The CMU dataset facilitates longitudinal analysis by
spanning multiple sessions per user, offering insights
into typing behavior evolution over time. Conversely,
the Buffalo dataset offers snapshots of typing behavior
across distinct sessions, illuminating users’ adaptability
to different tasks and environments.

While the CMU dataset maintains strict guidelines
against typing errors during data capture, the Buffalo
dataset permits errors and their correction, potentially
influencing typing behavior dynamics. This divergence
the of
error—handling protocols in dataset analysis.
both the CMU and Buffalo datasets

stand out as valuable resources for studying keystroke

underscores importance considering

In summary,

dynamics, emotion, fatigue, and performance recognition.

Leveraging their unique characteristics alongside

suitable analysis methods is essential for gaining deeper

insights into user cognition and behavior. Table 1
summarizes these datasets.
(Table 1) Comparison of three datasets.
Buffalo BB-MAS
Aspect CMU Dataset | papacet Dataset
Number of 47 148 117
Users
Detailed Laboratory Keystroke,
Acquisiti . . gait, and
quisition timing sessions swive data
Procedure information of | across three pe cal
. from multiple
keystrokes sessions devi
evices
Laboratory
Acquisition e Laboratory and
Environment Not specified setting real-world
settings
Desktops,
Ke%lboard Desktops Dtee?kl)(l?tgs ’ phones,
ype tablets
o Primarily Participants Participants
Ig;stnbutll(;: graduate from diverse | from diverse
I students backgrounds | backgrounds
Age, gender,
Additional . height,
Information Not provided Gender ethnicity,
language, etc.

4. Future Work
4.1 Broadening Participant Diversity
To enhance the generalizability of findings and
capture a broader range of typing behaviors and
emotional responses, future research should prioritize
the of

departments and backgrounds.

involvement participants  from  diverse
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4.2 Temporal Variation and Task Context

Future studies could explore how a person’s

emotional and cognitive states vary throughout the day
and across different days of the week (e.g., Monday
in

versus Friday). Understanding temporal variations

user conditions can provide valuable insights into
productivity patterns and emotional well-being.

4.3 Including User Characteristics

User features such as age, gender, cultural context,
and habits like left-handedness

influence

computer proficiency,

may  significantly typing behavior and
emotional responses. Ignoring these features can lead to

inaccurate classification.
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Abstract

Lung cancer is one of the most frequently diagnosed cancers. It is a leading cause of cancer
death with a global number of deaths of 1.69 million in 2015. The American Cancer Society’s
TNM staging system is often used as the standard for predicting prognosis and treatment of lung
cancer patients. In most places, survival rates are determined based on the patient’s TNM stage.
However, it is difficult to estimate the survival rate solely using TNM and deep learning. Using
more complex data can benefit training, but struggle if the dataset contains outliers. In this paper,
we apply outlier removal on our data, drastically improving performance, using deep learning
classification method based on multimodal data using Clinical data, PET, and CT images of lung
cancer patients. Using the updated dataset without the outliers, the method delivered a promising
MAE (346.98) which proves the model’s survival prediction ability.

Keywords — Survival prediction, Outlier Detection, Lung cancer, Deep learning.

1. Introduction

To this day there is no reliable way to cure cancer.
This makes early cancer detection much more
important to give patients a chance of survival. But
even when detected early, cancer still has a high
mortality rate. Lung cancer is a fairly common
cancer, that is this day very lethal. This prompts for
methods of detecting cancer early and reliably. For
this, medical equipment such as CT and PET is
often utilized. However, detecting tumors from within
those images is still challenging and requires time
and highly trained medical personnel, and based on
the size of the tumor itself it can be challenging
even then. In recent years Al models have been
created, tested, and optimized to assist in this task
and automate it. Survival Analysis is possible but as
cancer remains rather unpredicatable, heavy outliers
can hamper training significantly. Therefore, by
considering this matter, in this paper we applied an
outlier formula to out data before using a deep
learning (DL) model that handles survival analysis,
predicting the time of survival per patient based on
DICOM PET and CT images as well as clinical data
(age, gender, and cancer stages). The model utilizes
Cox Proportional-Hazards principles also.

2. Related works

Recently numerous studies have focused on developing

more advanced methods of cancer prediction using
images or clinical data. In [3] ML was used by
converting oncological medical images (CT and PET)
into high-dimensional data for training. Other studies
have evaluated lung cancer using deep learning
techniques such as CNNs and multi-modal processes
[1], [2]. Deep learning is an appropriate application for
this problem because the algorithm can quickly analyze
a larger volume of patients than any set of clinical
experts accurately. A model was developed for the
prediction of survival of non-small cell lung cancer
patients by using artificial neural networks [4]. Another
study discussed that if the dataset contains outliers
then the model tends to bring down the validation
performance of the model that failed to deal with the
outliers properly during training [6]. However, in this
study, we aimed to examine a process that can handle
the outlier issue of the dataset and then using a
multi-modal deep learning model that predicts the time
of survival of each patient based on CT and PET
DICOM as well as Clinical data.

3. Methodology

Here, we used 2 versions of our datasets. First, We
experimented with the original dataset (1387 patients)
where the model performance was not acceptable then
we analyzed the dataset and found outliers by applying
the Z-Square formula where we found approximately
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10% of original patients (138) were beyond the outlier
threshold then trimming was used to update the new
dataset (1254 patients). Afterward, we preprocessed new
Clinical, CT, and PET data where we used techniques
such as resizing, reshaping, zooming, and padding. The
dataset was divided into three portions: 70% Training,
14% Testing, and 16% Validation. The CT and PET
images were given to two ResNet networks, with the
clinical data fed to a Vanilla MLP network. After that,
they were merged into a single network that predicts
the survival time and death status after which the Cox
Proportional-Hazards  Model provides a  survival
probability of a patient.

3.1 Outlier detection

When examining at Table 1. It becomes obvious that
the original dataset contains patients that have lived
with their cancer for an extraordinarily long time, much
longer than the average patient. This makes it very
tough for a DL model to predict, which has caused the
model to essentially not learn anything beyond
overfitting to our training data. Once the outliers were
identified using Z-Square (Patients with 2800 days of
survival and more), we removed them from the dataset
and trained the model again, which drastically improved
the performance of the model.

Original Datset QOutliers (Z-5quare]) Mew Dataset
Max Avg  |Upper limit| Lower limit | Max Avg
5514 | 9809 2800 ] 2792 | 6464
Table: 1
4. Result

With the original dataset, after training the model 140
epochs we observed that there is a big difference
between loss and validation (See Figl) and MAE, with
the validation loss not decreasing at all, suggesting

ik Training Loss over Epochs

—— train_loss
val_loss

24

0 20 40 60 80
Epoch

100

Figl: Plot with outliers

that the model does not generalize at all and starts
overfitting from the get go. The MAE and C-index
settled in at 1072.68 and 56.72. We analyzed the dataset
and solved the outlier's problem by using Z-Square. We
figured out the outliers’ upper and lower limits and
applied Z-Square (See Equation 1).
z=X-—-w/o (1)
Then we trimmed and updated the new dataset and
trained the model with the updated data for 140 epochs,
and we observed that it also converged for the
validation data (See Fig 2). After testing the model
with the test data, the model's MAE score settled at a
value of 346.98 with a C-index of 0.73 which proves
the model’s survival prediction ability.

5. Conclusion

In this paper, we explored the way of handling outliers,
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the significant impact it has on training and the
possibility of using PET, CT as well as Clinical data.
The results have proven to be promising, showing good

Training Loss over Epochs

— train_loss
val_loss

0 20 a0 60 80
Epoch

100 120 140

Fig2: Plot without outliers

results and wvalidating that removing heavy outliers
significantly influences performance, which motivates
future work in this area.
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Abstract

Text detection in natural images is a challenging problem, made more difficult when other

objects occlude text regions. We propose a spatial attention network to explicitly model the

spatial relationships between text regions and their surrounding contexts for detecting

occluded scenes. Our model generates spatial attention maps indicating the importance of

contexts and uses contextual information to help detect occluded text. Our experiments on

public datasets demonstrate the advantages of modelling spatial attention for handling

occlusion. The proposed model achieves good performance detecting horizontal, oriented, and

curved text under occlusion.

1. Introduction
Deep learning has enabled major advances in
detecting and recognizing text in images, but current
methods still face challenges when text is obscured or
blocked by other objects or text [1-6]. The high
variability of real-world occlusions creates significant
gaps between training and testing that algorithms
with,

Occlusion thus remains an open research problem,

struggle often leading to poor accuracy.

partly because datasets of occluded scene text are

limited. Overcoming occlusion issues could

substantially improve robustness. Some classical
optical character recognition (OCR) techniques try
reconstructing occluded parts of characters, but rely
on clean backgrounds and prior knowledge. More
using compositionality,
built by

elements, have shown promise. For instance, some

generalizable approaches

where representations are combining

methods leverage compositionality to recognize
characters from component parts or represent CNN
features. However, these require human input or
part-level annotations. A key difficulty arises from
the scarcity of real-world occluded text data, posing
the core challenge of divergence between training and
test distributions. Some initiatives generate simulated
occluded data, while others develop models to better

learn from available text images. This work takes the
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latter approach, applying concatenation operations
rather than summation to preserve original input traits.
Experiments demonstrate efficacy on benchmark
datasets and newly proposed occluded datasets
After

providing necessary background on past occlusion

without needing occlusion training data.

research in Section 2, Section 3 explains the technical

architecture and components of the proposed
technique. Section 4 then presents extensive
experiments analyzing performance on relevant
benchmarks and metrics. Finally, Section 5

summarizes key contributions and results, discusses

current limitations, and suggests promising future
research directions building on the ideas proposed

here.

2. Related Works

The detection and recognition of scene text when
partially obstructed or occluded remains an open
[1,2,5]
methods struggle with real-world variability. Classical

challenge Conventional feature extraction
techniques like matching interest points between input
images and template samples using SURF descriptors
[6]. But

without extensive real-world occluded

have shown promise performance is
constrained
data for training more robust models.

Recent work reveals even state—of-the-—art
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detection and recognition techniques deteriorate
considerably on occluded data. In terms of arbitrary
shape text detection, Progressive Scale Expansion
(PSENets)

systematic spatial

Networks demonstrate flexibility via

expansion, progressing kernels

outward. Accurately segmenting text while

distinguishing neighboring instances remains
challenging. Pixel Aggregation Networks (PANs) also
showcase precision segmented detection with low
computational budgets. But opportunities exist to build
on limitations. This work takes inspiration from prior
advances to develop a novel approach for occluded
text detection. Details on the technical innovations for

obstruction-robust capabilities are provided in later
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Figure 1 Our proposed architecture for occluded text

detection

sections. The proposed techniques established a
strong basis for future improvements on machine
reading under real-world variability. With focused
efforts, the community is poised to make substantial
headway on occlusion and other lingering scene text

challenges in computer vision.

3. Proposed Method

As illustrated in Figure 1, the proposed architecture
for handling occluded scene text detection follows a
segmentation—based pipeline. Drawing inspiration
from Pixel Aggregation Networks (PANs), the model
emphasizes computational efficiency in the detection
process. A lightweight backbone network maintains
high speed operation while limiting model size. Our
proposed deep learning model for occluded text
detection integrates a multi-step spatial attention

network architecture including reduced channel
mapping and combined feature extraction steps. We
have introduced two key attentive spatial processing
modules in our model called the Reducing Channel
Spatial Attention Module (RCSAM) which decreases
channels and compresses representations and the

Concatenation Upsampling Spatial Attention Module
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(CUSAM) which joins expanded depiction spaces for
characterization. Our
architecture leverages the synergistic interplay
between the RCSAM and CUSAM modules across
network phases

heightened introduced

to iteratively amplify, narrow,
upsample, concatenate and bond visualizations derived
convolutional and sigmoid

from base pooling,

processing dynamics. The proposed occluded text
detection model utilizes repetitive channel reduction
by the RCSAM module coupled with CUSAM
magnification enabling steady consolidation of
expanded representations. This model recommends
cross—step attentive amplification by RCSAM and
CUSAM repetitive channel manipulation supplemented
by ongoing pooling, convolutional and sigmoid feature
crafting. Our presented model suggests deep multi—
phase attentive spatial processing by alternating
RCSAM and CUSAM dynamics leverages consolidation

of grown characterizations.

4. Experimental Results

Text detection in unconstrained environments has
long remained an open research challenge in computer
vision. While earlier datasets paved the way for
seminal advances using deep neural networks, their
limitations in diversity and difficulty motivate the
creation of more realistic benchmarks to drive
progress. The intricate task of detecting scene text
under occlusion requires discerning algorithms robust
to unclear edges, and

fragmented patterns,

background confusion. This research tackles these

Figure 2 Comparison of our results with others

methods such as PAN [2], PSENet [3], respectively
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Table 1: Comparison of State—of-the—art scene text detection on ICDAR 2015 (w/o using external data)

Method Precision Recall F-measure
[1] 84.3 70.4 76.7
PAN [2] 82.9 77.8 80.3
PSENet [3] 81.5 79.7 80.6
Ours 84.9 80.0 82.4

Table 2: Results of scene text detection on the occluded dataset. The asterisk (*) denotes the implementation
of the publicly available source codes

Method Precision Recall F-measure
(1] 56.6 3838 46.0
PAN [2] 60.3 37.1 46
PSENet [3] 24.1 36.3 29.0
QOurs 55.3 440 49.0
obstacles through a dual-dataset approach for Foundation of Korea (NRF) funded by the Ministry of

comprehensive evaluation. The first encompasses the
established ICDAR 2015
dataset, comprised of 1500 images split into 1000

Incidental Scene Text

training and 500 test images across indoor and
outdoor locales. As an influential benchmark dataset,
ICDAR 2015 enabled development of foundational
but

incidental obstructions and noise. To address such

detection pipelines, lacks complexity from

real-world impediments, this work constructs an
additional occluded dataset synthesized by overlaying
sections from the ICDAR 2015 test images onto 500
The

resulting diversified composite dataset better captures

randomly sampled complex backgrounds.
text distortions akin to natural obfuscations. Figure 2
presents the comparison of our results with others
methods such as PAN [2], PSE-Net [3], respectively.
Results demonstrate state—of-the—art scene text
localization under occlusion, with both quantitative
detections and qualitative visualizations presented in
Tables 1 and 2 respectively. The asterisk denotes
comparisons to precedent methods trained using

established codebases for 500 epochs as well.

5. Conclusion

In conclusion, this paper proposes a novel spatial
attention network to address the challenging problem
By
explicitly modelling spatial relationships between text

of detecting occluded text in scene images.
regions and contextual objects, our method generates
spatial attention maps to focus on relevant contexts

and suppress irrelevant ones.
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Abstract

The integration of artificial intelligence (AI)
enhancing medical diagnosis and treatment. This paper introduces a novel document-based chatbot,
powered by the Llama-2, designed to assist in the medical field. The chatbot leverages a vast
database of medical documents and literature to provide accurate diagnostic suggestions and

treatment options.

Llama-2 powered chatbot can interpret patient symptoms,

in healthcare has opened new avenues for

extract relevant

information from provided medical documents or reference books, and engage in an interactive
dialogue to refine its assessments, ensuring a broad understanding of various conditions and
treatments. The paper discusses the development process, the architecture of the chatbot, and its
effectiveness. The Llama-2 powered chatbot represents a significant step forward in the application
of document-based Al systems in medicine, intending to improve patient outcomes and streamline

healthcare services.

1. Introduction

The advent of artificial intelligence (AI) in healthcare has
revolutionized the way medical professionals approach diagnosis
and treatment. The significance of this technology lies in its
potential to support healthcare providers by offering quick
access to information, reducing the time needed for research,
and potentially lowering the margin of error in clinical
decisions. The introduction of such Al-driven tools promises to
enhance the efficiency of medical services and improve patient
outcomes.

The exceptional performance of instruction understanding
achieved by
language models (LLMs) like
has substantial ~attention to their
By the
auto-regressive LLMs [2] are pre-trained on web-scale natural

and  human-like  response  generation

instruction-following large
ChatGPT [1]

development.

drawn

predicting next token, these
language and subsequently refined to obey large-scale human
commands. These models perform well on a variety of natural
language processing (NLP) tasks and can generalize to
previously unexplored tasks, indicating their promise as unified
solutions to challenges in natural language understanding, text
production, and conversational Al.

This paper introduces a cutting-edge chatbot system,
underpinned by the Llama-2, [3] that not only supports medical
but also

its performance.

embodies
The

diagnosis and treatment assistance

engineering techniques to optimize
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chatbot’s ability to process natural language allows it to

understand and interpret patient inquiries and symptoms,
providing real-time responses that draw from a wealth of
medical knowledge. By integrating advanced NLP and machine
learning techniques, the Llama-2 chatbot can sift through vast
amounts of medical literature to offer precise diagnostic
suggestions and evidence-based treatment options. In the use
case in Fig. 2, users are allowed to take a free chat or provide
their  detailed

question-and-answer.

medical information document for

_Embeddmg

Embedding Vector

tabas
(Faiss)

Relevant
docs

Promt

Figure 1. Document-based chatbot architechture.

2. Methodology

We address the aforementioned challenge by designing and
building a chatbot module as part of a web application for
medical consulting. We limit the scope of tasks that our
Llama-powered chatbot is responsible for medical topics. Our
system architecture is centered around the chatbot. It serves as
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the hub for communication between the user, LLM, and
knowledge database as shown in Fig .1.
2.1 Large Language Models

Llama-2 is a state-of-the-art large language model, the
fine-tuned LLMs, called Llama-2-Chat, are optimized for
dialogue use cases. We employ Llama-2 13B in our system.
Additionally, for a more professional consultation approach,
which can provide sophisticated and academic answers, we
leverage the well-trained MedAlpace 13B model [5] by various
large medical datasets. Our LLMs are converted into GGML
(GPT-Generated Model Language) format to facilitate large
models and high performance.
2.2 Creation of external knowledge database

The problems with LLMs are limited knowledge, although
they were trained on large-scale dataset, they do not have
access to prive data and hallucination can occur. We built an
external medical knowledge database
information for the question and to give more precise and

in order to enrich

reliable answers base on Retrieval-Augmented Generation
(RAG). We collect well-know reference product such as “The
Gale of  Medicine”  which
diseases/disorders and tests/treatments of thousand medical

Encyclopedia including
topics. After obtaining text data and spliting into chunks, we
employed off-the-shelf embedding model from [4] to convert
the chunk of text into vectors presentation. We proceeded to
create a vector knowledge database using the the
state-of-the-art FAISS (Facebook Al Similarity Search).
2.3 Development of autonomous Medical Chatbot

In this section, we outline the steps on how we accomplish
the system flow indicated in Fig .1. The knowledge base is
built as external knowledge database. For each standalone
query, first it is embedded with the same embedding model
from [4], the pre-built FAISS vector database searchs through
indexs and embedding data to extract the relevant information
only which is also called semantic search.. Afterward, we
promt the query and relevant data into LLM model. The whole
process is then wrapped with chainlit for creating a chatbot.
2. Conclusion

In this
chatbot

medical diagnosis and treatment. We apply powerful

paper, we proposed an LLM-supported

approach for conversational consulting on
technologies to leverage the use of Llama-2 into an
intelligent chatbot while combining abundant resources
of sophisticated medical knowledge to build a scaleable
auxiliary database. Moreover, user can upload their
detailed document for analysis and get comprehensive
Our chatbot

healthcare providers but also empowers patients to

medical advice. not only supports

engage actively in their health management.
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Abstract

This study proposes an innovative hybrid deep learning model for short-term traffic flow
prediction. The model seamlessly integrates Convolutional Neural Networks (CNNs), Long
Short-Term Memory (LSTM) networks, and Transformer architectures, leveraging the strengths
of each component to effectively capture spatiotemporal dependencies in traffic data. The
model design includes three key components: a CNN module for extracting local spatiotemporal
features, an LSTM module for modeling bidirectional temporal dependencies of traffic flow,
and a Transformer encoder for capturing long-range dependencies in the traffic flow sequence
through a self-attention mechanism. Furthermore, I introduce a feature fusion and decision
layer to integrate features from different modules and generate the final traffic flow
predictions. Extensive experiments on real-world traffic flow datasets demonstrate that the
proposed TF-CNN-Bi-LSTM model significantly outperforms individual CNN, GRU, and LSTM models
across various evaluation metrics, such as Mean Absolute Error (MAE), Root Mean Square Error
(RMSE), and Coefficient of Determination (R%. This study highlights the importance of deep

learning techniques in intelligent transportation systems and provides new perspectives and

methodologies for developing more accurate and efficient traffic flow prediction models.

1.Introduction dependencies and long-range dependencies in traffic
Traffic flow prediction is a crucial component of data [1].

Intelligent Transportation Systems (ITS) that aims to 2 .Preliminaryworkandrelatedtheory

alleviate congestion and optimize traffic management. In recent years, deep learning techniques
learning  techniques, such as Convolutional shown  great potential in  capturing

Neural Networks (CNNs), Long Short-Term Memory (LSTM) spatiotemporal dependencies in traffic
, and Transformer architectures, have shown Convolutional neural networks (CNN) have been widely
potential n capturing spatiotemporal used to extract local spatial features, while
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short-term memory (LSTM) networks excel in modeling
temporal dependence. In addition, the Transformer
architecture and its self-attention mechanism further
enhance the ability to capture long-range
dependencies in sequence data.

3.Designideasandwork

We propose a novel hybrid deep learning model,
TF-CNN-Bi-LSTM, that integrates CNN, LSTM, and
Transformer architectures for short—-term traffic flow
prediction.

The CNN module extracts local spatiotemporal
features, the LSTM module captures bidirectional
temporal dependencies, and the Transformer encoder
models long-range dependencies. A feature fusion and
decision layer are introduced to integrate
information from different modules and generate the
final traffic flow predictions. This hybrid
architecture aims to effectively capture multi-scale
spatiotemporal dependencies and improve prediction
accuracy [2].

T

£

Input Output

—)| Dropout ‘
| Data

Data
preprocessing

Data

Bi- LSTM

i

|

Figure 1 The model of TF-CNN-Bi-LSTM
4.Evaluationresultsanddiscussion

We evaluate the proposed TF-CNN-Bi-LSTM model on
real-world traffic flow datasets. The model's
performance is compared against individual CNN, GRU,
and LSTM models using evaluation metrics such as Mean
Absolute Error (MAE), Root Mean Square Error (RMSE),
and Coefficient of Determination (R?).

The experimental results demonstrate that the
TF-CNN-Bi-LSTM model outperforms the individual
models in terms of prediction accuracy and stability,
highlighting the  effectiveness of the  hybrid
architecture 1in capturing spatiotemporal dependencies
and long-range dependencies.
5.Researchconclusionsandfuturework

We propose a novel hybrid deep learning model
called TF-CNN-Bi-LSTM for short-term traffic flow
prediction. The Kkey contribution of this study lies
in the innovative design of the TF-CNN-Bi-LSTM
architecture, which combines the advantages of
different neural network modules to improve
prediction accuracy.

The CNN module extracts local spatiotemporal
features, the Bi-LSTM module models bidirectional

116

temporal dependencies, the Transformer encoder
captures long-range dependencies through a
self-attention mechanism, and the introduction of
feature fusion and decision-making layers can
effectively  integrate  information  from  different
directions and enhance Model expressiveness and
predictive performance.

Extensive experiments on real-world traffic flow
datasets demonstrate the superiority of  the
TF-CNN-Bi-LSTM model. Our model always achieves lower
prediction errors and Thigher accuracy, which is
better than other CNN, GRU and LSTM models. It can be
clearly seen from the evaluation indicators such as
mean absolute error MAE, root mean square error RMSE
and coefficient of determination R* See.

In summary, the proposed TF-CNN-Bi-LSTM model
represents a  significant advance in  short-term
traffic flow prediction. By integrating CNN, Bi-LSTM
and Transformer, our model effectively captures
complex  spatiotemporal patterns and long-range
dependencies

This research  contributes to the ongoing
development of deep learning applications  in
intelligent transportation systems and paves the way
for the development of more accurate and reliable
traffic flow prediction models. In the future, we
will work on combining different transportation
systems to make their predictions more complex and
reliable.

Table 1 Evaluation parameter comparison table

References
TE-CNN-Bi-LS
indexes
GRU ISTM CNN ™
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Verification of differences in social media
immersion, appearance value, and plastic surgery
among consumers in their 20s and 30s
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B el 20300 AvlAke] SNS BW @Rk W gyelwe] Ao)g Lolm iz she] 24

o] it}

B oAre] SARTE AYATE V2R 1A A Foolu] ZAE AA), o]& £ ngste] B 2

AHE fE HEHoz AASAY. AEFF SNS o] &2k 20-30d) Y E tidez 22420(On-line)

S ol ¥ AES Tk A7) HA o AN
1. A & Rnow AAAH FLE 3] &v 9 faAo FHolgtn

MZAHE 2020 715 279 322%E A8 At B2 vh(o] F4, 2020)
21980t dElvd Aot 1995 o] F EAE ZAl 2.2 9|27
& SAHE fojolth. (A, 2023). 152> YA E do] THA & AbEo] XY= AEY HAE e g, =T}
ElHet Eg9u, SNS ZTHEQ Adxgadl, mo)xs A& A= RE AFoR FHAFsE M & F 3
(Facebook), #E @l ~E (Pinterest) 5ol A AlAl &} & oh o Eo gk 7= el o)Al AlAea AYZhst
gEe au 20219E &M EAZA FHEASA HY T AAR s o= Qe Aty WE o|HE
g(AYE 9, 2020). MZAIU = AAlo] Fsk= o]H A < oujgga g o, s UdS uig Aol AY w3
£ ®d3e A4S S A AR A #A e 9l ol tta WFsEteE WhAlE A Aol vt B
w7l A e AFE HAY AE A EE Al @R ATt
gk 22 Bl #H F As A B e AA P4 23 4¥I=
9 A EEEE 9GS nAE AoR 7] gRE nH AP Fee A FE &4y 718 T wyg"
il wEdthE AL AAH JHAY Sl e E e ZE wAs = dHAH FES UG o FALA,
n 2 727 wfo] Z9law, AFE SNSo| AA gl ) 1990). A Fee 53] B2 Al EA wolEoX
o] AL Bl A ous oxe BAL s % At} ol Qr7F AEA AR nHE o] wg- =
= &7 A BHol e Aoz Aol AdtE 9 = AE RAFa 9oy FAlo AlEEe] oud A
AL Bl AgsEm e B2 B 4 glon, o o AY F9 YR HYES melsa Yo v & #F
= R thet 7RI AP =Tt E JekS n A Q) q5 FHAAN JFL ofEThEel digh S50 =go
THAUA, 2018). # AFE 20-30t ZAH|AFS] SNS ¢ 2 ugEds 9Jste] WA AlEdtE ZE et
3} 9B 7tx 2 Ao xe] xpolo] W A=A o o Jdom, dF Ay AA Y Y, 3§ v
ZEZES 93 A& L BHEXA So FA A&S ¥
2. o274 A o e quIPAe Free WE Ao
2.1 MzAH
MZAT g 1980 d diell ejeld WeludAlgiek 19954 3. AT O € A

olZz Elojyk ZAUE FAsH: 20300 AUE A3 2 d7e SAETE AYdTE Bd= 1A 7Y F
= gAololtholAA-AEE, 2021). 15 X o] dElzEAbE AASAAL olg weste] EAE S1F AT
BB oEua AnEZy 7o uH = o]&3te] SNS =2 A3 39T AEFHL FFFYAA AFE =
& &8t SNSE F3lo AAE mdsta gholx 2~ 20-30t) W] = SNS o] &A= tha oz &8¢l (on-line)
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2 A8 Astel Fayg

2024 St=AOIEDICIOS3&Et=M A sts] EHSI=UZ
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9

AA BT ZAO GRS A S w
EAE gotiy] $ste] SHEE t-test 2
191 224 (One way ANOVA)S A8t om ALE A
A WY o2& Duncan testE

A e

5. 4+4 3%
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(3 1) A=k dubd 54
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] o : | m
=] .
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a1Z o] 5} 34 81
Az | AE/AEAGAEY 353 84.0
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o] 28 4 1.0
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A7t 2-3A17F w9 89 21.2
= 3AIZE o) 192 457
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#ol 7} Vhehg tp<.05). g
A IR TR ol Bah
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o] ¥ Zow eyt
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T 3 3+(M) EEH2HSD) b F-value o)
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e B 2.888" 004
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o5t glo] o
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) 7 )
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1417F m) gk 3.01° 1.068
19 SNS 1-2412F v] gk 3.30 969 .
i : ! 3.389 018
AbE A | 2347 3.49° 934
342k o) 4 3.41° 890
A A 3.35 948
“p<.05,"p<.01 Duncan : a<b
6. 48

20300 &p|Ake] SNS Y3} SJmAA 2 JPowe
Aol AFE @ As FHoIMAS AN WA, JPI®
= SNSESQI SR, FFelwe] Folue Holst vt
Ehtont el e e gtk SNS 243t 9w
AR, Agel s MZAN 203008 FFE mAE Al
so] ohehs AL AAEL,

FrEH
(1] 2T “Feadoas MzAD #EAT 53 247
Mo ge&ddaAT Al 178 A 23,5 2023. pp.01-02.
[2] Aud-Fxe- 258 “MzZAMe 7], SNS
, BAA o7t Aan e #A” TEarel vl A o)A
&3)2], A 467 Al 35.; 2022. pp.53-64.
[3] Aubd “gigtge] WA A7lefet SNS F54F49 #
D AN ET), TVEAA A7 &Rt UH7H&J+” 298032}
st Anbjshel, AALeRe)i=, 2018 pp.02-03.
[4] ol “tigtAe]l SNS ¥ =27, SNS o8& 5717+
SNS Fdome] mxe J3F". Tt jsrd, =
WA AFE 9 =5 2019. pp.49-52.
5] A% “7hd AEFFAA wiggdy ava g
A 249 viAEd @157 TanERgoAd, Voll2,
No.11; 2023. pp.89-90
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Verifying the difference between SNS users’
motivation to use the selfie correction application,
SNS immersion, and self-presentation motivation
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1% AFsmA s SHol vk
2 oATe ZYRTE AYATE EUE 14 T4 F ARAE AARED olF mekstel x4}
g A% AFETFE 44 HAh 4BFYL SNS o] §4F hYOE 2ehelon-line)S o §F HE
% B3 A//19 WHoE HES HASY

A B 2. o183 w7

SEvets AA Bl 2ol o]E AEE SNS o]& 2.1 A7tR A EFYA o]
&°] ®om, SNS =Y & (platform) A7l fs—Ei A BAfZ Ao] e A BA | Agghr) o2k WA
gskar AeHDMCH H o], 2021). # < SNS9 %%57} o] ofZa A o] ML MFZ Ao = o|u & WA}
gl

A FAlel Horbe Azl IR FAEQD QJAAEHIH
(Instargram), ¥ ©] 225 (Facebook), FE ] iE(Pmterest)
SOl AXNEY dZE=(upload)9t &F ol F7st= Al

oM FoluAE BAsto] SNS =F2 AVE &%

denA @k @ oA W gy FAe Aux
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29 SNS Za7t F45 1 kel dA, 2022). (contents) AW|7}F S7FetH A =vlEZE 7|Nke] theksh &
2% HAolE g7l ol A (application) AnlAbEC]l 7HE gl Aol Z Aol o] 715 Ear UTHAL Y, 2018).
@ol Apgstuglon 7bg TasA Adshs gew A 2.2 SNS &4
I wEE HE dREsy] nos R e ds Az WA Folgst BA Fu ang 4 9
Esked A APE SNSOl AAsaLAh k(oA g4 dtol E]iolek= Jido] AHgEaL Atk SNSEYel# &
T, 2018). ARAle] o Kol Rt 142 ER]l #H = A ghol ol Ao AGU B8 = A" BAS Aaleta Al
34 Aol wE #A 4 R A EEelE dFS v 2 o 2HoR O] Yo A YEYAE YT 5
A= Aow AV e FHsAL =EFdGE AL A 9= A& AH| =0l SNSE o] 43 = o]}
A ZMA Y o] w2 o E zte 54 wEd A 2 0B A A D) o] 4(2015)01],\1 urg e A Y ED A
o] ghe] ZhAol A dFS vA= Aoz Holn H H 2~ olf #E ud wEw g7t AgsE 2 Zow
wol = e Aol Az TEITYS Rela Ak @A Soksha e, B EAEE @ SNSe £919
3loF A A018) WA A7 fsh 271}, 2714 kAo W)
AE7) Zke] Aol o, 53] At FEITF] B 2.3 A7 AAZ7)
FE AVAA TV E st AT o] & diWekk AN AA S Bl Al ARl EAE QA W m
wAg s AREY AEs dAFse 2zl Ald 5F S o] Yd= o] Abgke] WA Holi AoE= @)
ot mas Azpel sleh wEA & AyelA SNS o8 Bg ek AlRle] ANt sk QL ARl B
Ape] AFbR A EE A o] &5 7]ek SNS =9 # A ol o A}3| A9l V| FHE TetA AW EI A7)
ZNAAE7) ARl & Shobr ozt shtt. AN Ee AR AFE A2 AT PH 0w yo}
549 7beAdol wuhal & & glov] A H FgelA A
Aol AAlstaA dh= BEE el A Aol s
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= U2 Aggs dIste A2 oHuL =& F Ao
3. A7Ud € A

2 AT SAESTE APdATE EAd=E 14 #4 F
AH| ZALE AASA R olE HAste ZALE fe HF
ETE A4 9 JAESFHPE SNS o8 gt e=R
=2kQl(on-line) & °] &3 H&ES T3 A771¢) B
AES AT
4. AR LAWY

AP EAEY] Rk B S fotatr] 9 WEEA
(Frequency Analysis) IASLG T A =T AF =
£ AF37] 931 Cronbach’'s a#t S A&, €34
S AZEsH7] Yste] &2 B A (Exploratory Factor
Analysis) & AA3It AR A ZE o] &% 719 SNS

F95 A7 AN S sl Fobrm, ZAUIAS] L
4 540 utet golst EAE Sobnsl fetel =

=2
ar

B ot—test X LLHZTFEX (One way ANOVA)S 2 A&}
dow, AFSAA WU O Z= Duncan testE A AI8HA
5. d+Z2 3%
A Ake] A Sdel o) obm sl Sistel
T BNEY = % 1% 2ok
(1) AR s 54
TE RES) 3 41 E(%)
. EE 342 814
¢4 78 186
2
as 0th 353 84.0
30tH 67 16.0
aEolst 34 8.1
Hxsd AR/NEATAERD) 353 84.0
of) 8} 9 o] (A 3 A £ ) 33 79
a4 246 586
AH-A 43 10.2
44 T AEA 47 11.2
o/ A n] 2~ A 21 5.0
72 38 9.0
71 e} 25 6.0
100%+¢1 W)k 259 61.7
4 it 100-200%+¢1 1] 5t 49 117
S 200-300%H¢l © vk 84 20.0
300%+¢1 o] 4 28 6.7
Hte= 151 36.0
FRH 55 131
HES=EE 94 224
wo] 25 4 10
EYH 110 26.2
7)€ 6 14
117wk 56 13.3
19 SNS 1-2A41 7k W) 83 19.8
AFg A7 2-3A417F ulwk 89 21.2
3412 o4 192 157
A 420 100.0
Ak Sl upe AtugelE ol &) Ao BA
A3 9 Hi A5 ngAE ATtRAAF o] &F 719

JAzvo] e BAHoR Foudk o]}
(p<.05), 3009+ wmiwke] -9 3009+ o] el
v Adder Q3T 577 2 Aoz UEkyt
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(3% 2) 4ty EAo 2 AR Ao Z o] &5 7] Ao
A7 E A E ol 857
—— — AA
i 433 Foln A HAH F7]
M SD M SD M SD M SD
94 230 | 1065 | 314 | 99 | 268 | 1022 | 271 | 853
4l A 226 | 1091 | 297 | 1205 | 261 | 1120 | 262 | 938
t-value(p) 265(.791) 152(.252) 500(.617) 825(.410)
20¢) 228 | 1052 | 309 | 1047 | 265 | 1037 | 267 | 879
EEL] 30t} 232 | 1163 | 325 | 982 | 275 | 1059 | 277 | 814
t-value(p) -.240(.811) -1.178(.239) -704(.482) -.848(.397)
Eold} 255 | 1034 | 330 | 830 | 287 | 971 | 201 | 759
AR/ E
| , 225 | 1048 | 307 | 1041 | 262 | 1.030 | 265 | 861
Azaa (ﬂl%‘%‘iﬂ*)
o8t glo] g
R 244 | 1290 | 333 | 1158 | 288 | 1184 | 289 | 1011
F-value(p) 1.592(.205) 1.591(.205) 1.652(.193) 2.319(.100)
L] 243" | 1.085 | 322 | 1.043 | 1043 | 279" | 910
AH-7 212" | 971 | 291 | 1151 1046 | 247" | 809
FTE/AY 192" | 925 | 307 | 862 b | 961 | 2547 | 652
A9 {wu/olﬁ/w S 41 281" | 1319 | 321 | L167 | 1240 | 289" | 1132
74 187 | 829 | 274 | 94 | 957 | 234 | 719
71 208" | 1.020 | 297 | 933 1| 946 | 2720 | 654
F-value(p) 4.748"(.000) 2.022(.075) 2.242°(049) 3.036"(.011)
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RE] 229 | 1069 | 311 [ 1037 [ 266 [ 1040 [ 269 [ 869
P<.05, "p<.01, “p<.001 Duncan : a<b<c
AnbA Sodo] wer A AAE 6] Aol BAAT
Hof, F2 olgstt SNsol w EAHom feojud

Aol 7h g tH(p<.05).
6. A%

SNS ol §49] AzhnAoEeAIH ol §E7I5h SNS
29 9 AAAEN Y Aol GFS @ A AP &
=3 F2 o] g3l SNS, 19 SNS AL§ A7kl wel 4
Aol Eel Aol o $E/NA Feln e AolE narh &
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o1 f o575 SNSES), A/NAAE AolE ol
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gol AERET AolEFg ML FF. (AR

&3], A 305, 5; 2022. pp 766-778.
[2] A& e “AIHNEA
#3 A 1 SNOW AR A
AAelsts), A 653, 2018. pp.130-138.
B8] AA=-AMAE “Fd Ade] HEA zA7]efo A7 F
=A% 7hel #AT. TALEZR2g3=EA, A 185 7,
2018. pp207-220.
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e <
2 AT dlola old uA F 20d o] AwA AHASAI doIAF 020 Mul=9] ERE A
F 3 e o] dAE BAEeH, o) Mg o] ARBATE =TS stk ol &
A Tdll BATE & dojaFe] AEA wAR AHS 9 LuA A5 deoto] e A
oltt.
1. A& 2. AT
AAENA Mo 5L AL Hka} avjebe WA L1 977H
§ wdAol lom, wrjole] b 4] PFat Pl A7bd 10 anA iRJISAS dojqke 020 EHF
= G A, wekE A stk 53 2uAE Mujze] F2e Fdol T A Aol
ZHlel glo] FHE FaAs, AEolu Aulx A AF7Hd 20 anA NSRS PFwd FFS A
BREHS T FH anE S8 AL FAE oA Z o]},
gom, &l duke] Aol AGAA ZpA ek ey we AF7Hd 3. Fojake] 020 FREF AMH|=e 5o
TaAshE e Hola Sl FEE A Aot
g HEAH 2 AFee gt FEo] olee Ao
2 REANA Blse U TAES 243 vIES 12 A7 2 a7y
stz s, ol g Fa At f9le stuA gk o oA ARAE FFFgAel AFA T 200 o3
T oARe A9 FA 2nst A A Ed=Z RHEA < WEeZ 20239 69 59FH 26U47HA s AAE
Hl2s 2bg] EoF & shubel dlojake R Anjavt o] F Aom, 391%-9] SPSS v25.0& AHgate] AFRA Stk
oA, olm A} el FaAHE FokR 020 EFUF
Aol g Agtatt skl w3, sfQlsts Hdle] 3.9+ 2=
El7F 5% 2010d%H AlHd e, 7|92 viAE A 3.1 SAETe g4 2 AE AF
oA glef ol& FEHah HA nmstHE S Bl B oA Wl 2uR AQEA, 229 4, drox
oAk oA g dldely 7|¥rel 2kl miAE #HH < o] sYxrgdel 29l HAxE 040 o]ow vEhkon,
ZRET ol gAEY FHU A T THA Ao & Cronbach’s a5 #< 060 ol oz yehy egsE 2
Hizke] aMlE fFRdiths gellA & A wWge] A A o] &xE ),
AE FTadn Ak webA Sojikel dedErs 9
s amlAk AAEAQ R sojafe] Alwshs 020 FHE A 32. 715 2 AR A%
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?i?%% 4A11 A TA Atole] olFERRE A tio], A4S fof wg B RS 93 fof T
delgE FHsty, BHad Iy ‘;‘ &4 s ols A delguelx FHo FoAL Axs, A
) A f o r:ﬂ olE] & AAstgth AAIE delHE Log-Mel frob i dolgMol~o REHFS AHsT ol&
Spectrogram HEl®E W o] F7AAA HAAE HAHS T frof EE obF A A Jled i 9 WS
Feste], do] dFE A% dely Mo FASATH Bdol s A 72 AREAY TS Axd
o} o2 Whisper 29 T HATAo] £ Base Rd&
Aelste], thekst s dlolElo]  dia wA 2AL 2.3 CNNZ 0|43 34 dlolg] ¥ ¢ 99 &5 7€ 97
AANE mde 539t A BUE 98§, dF9 oA 5 AFHEIE T age] EA9 uyIFA
EXNS m#Este] SHe %, F EFA LRI "ojmy ¥ o3 T Zol HA JAEAd IFE WA=
ol2o] oele A< wdd WER(Word Error Rate)} g fcle Axsted, olH@d wAE sAs] Sl
CER(Character Error Rate)& H7[IA X2 AF&3A Y CNN "y mdS 7btog 3 Ay 2 3y 8.4
Ae Az, olE SAo EAL s dolE WIS i 7S ArsAth o]d AFelME A HolHE
dl olEe] do] &4 oAl oego] 7|E thH] 84% ol &% ¥ NG Iwte] A EF EES Nk
MAEAES Fastgich = A9 o4 deolee] =3 st olEfgt FR= 2F Aol Astdv: s
ow ogko] g A% WaE RAToZH, obE 4 WS, AF AATS o] & B AS AN BER
Qlal md el glo] A A EHolEsF wAE AFE APk WA, dolg @AAe dANA A&
ks AA3 A= A9 ZaAS sola 2 9o} A" W29 E 2 73 (Mel-Spectrogram)& 4] 8-}
olglgt Az ol oA A2 sEel A AN dlelel s wEsista SAGS Fdet. dlelE =
golEle] A @ Axg wwol FaAS 7Jxs}, One-Hot Encodings &3] 0FE 474 <] #ol& o=
wetstglon, wak HIY oF FPx BRE 6
2.2 Fo]o|A]e] Az} o} A A um Cross-Entropy ¢} Softmax& # &3ttt =gk, 2+ ZFof
FAP, 1AW AFAR]IE T fo} Ao wKo e Aesd s Agste]l 4o FET MEL
T2 53 FE AgHs dde AAsta, oE Held 2dg sttt Keras W71AE A3
westuz  waly] vy FF mds Adegih ARdRE "ds Za WA TAgeEA g5 5eds
AFNe 2y nzx2 wd(Hidden Markov Model, 9o AFH AYFS ¢ F AT A ==
HMM)< &&sto] frobek Al 4 AAES Bl LeakyReLUE Ah-gste] 78] & gko] 0RY 25 of
vt on, dAxe HAoA A BHE =Yt WHAEE AAL A EAE sl As
B fob $4e B A% 71 s ) wel, 5%
Z7re] B4, A% o] WM3le] 9 S U /A Qa2 (%2 4z % =} dlolef Aol w2 2HH Ms H|D
Axstskel wastdch w=@, Y AFE gwols o S A% A% B7h A%
sl AAd ok el ANE HolE BAH, AR A=
VTLN(Vocal Tract Length Normalization) 7]%H<& CNN 2 %3% %2%
A4 o4 A4S AL E 13 2o Briatel > 85.5% 818%
A4E FA R AwaAT Proposed 2 7L 7%
NN 5 90% 91.4%
(E 1) VILN Aol wE Mol 3! Fot M QIAE B[
A VILN A& 8 o 37} A SPSES A3 7.534', 3 29} 2ol 'Xﬂ‘?l'?:‘_ CNN g2 oAl 7)]9]
o g ZaR (%) S0 44, 10 FA, 20 olde], 30 =91 oA, 4 =9
Aol g ok & X X 4718 Al diE =2 ATEE GASY i =l
el e o 5 B0 2700 g, Akt CNN =dlo] A3 HFolA 97.1%,
B APl 974%9] AZER VE RE TS
et | A d X X 8302 SEE A%E mAFUY. Az, Fds 57
ot A8 o o 920.37 5711 Af-olx= Agtd Edo] ZHzE 90.0%, 91.4%9
Az V& RdRY £ TS E=EIYU o
A% A, ok 24 delee Qgol 4sld vl Akel CNN Edlo] o ¥l 25 FdAAE 53
S ol ® frokel $4 1H B4 WEYS FA g 2R S ASS AN AT Sy st
AT 538 A= Aol Atk 7IWel HEo] &4 44, ofdo], =2 449 EFA LEFHE Ao
AXES FAsE v EHHASE dTsAt ol frof BRAHQow oo hat AN F71HQl dHolE A
=4 A2 s IHe Feg AAES AT T5% A FA e el Basivt AFsAT
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TE AT obE $4 BRE SER e Rey e mdSe #d AN A7 IS
2 BA@ o BN "edsa sy, A0d e, A7) 25 e 5 o da49
WES AU RUEY J5e Pl F8 AXRES PAS JEDG B ATE G
g B ZQe 94 A2E PHIT, oF Ba vl Awst sHY 4 S
A4 A2 AEH ATEd FHAT. B =Rl AFs: B4 ARse B Bop F4)
wele] 54 45e Brbehe 8 S AEES HS WS o T Bu ohe, 53
FOEAN Y A9 29 A9 0 o pEES 29sE o oA 5+ A

1. A4 & AbgE dolH Az e 9 dyy 2dSs B,
H Yold(Deep Learning, DL) 7149 2HHS A% 4yt ofs &4 ERF O EokelAe HA A Aze}

&4 <12 (Automatic Speech Recognition, ASR) A] 2=l o] o] A ko] gk A FEHES ATt o

S Aol WMl =y gl o]Hd s]HL AnjEE o ol T, A7AES AR obF 24 EF EAE

54 A4 AL WAk 22 fEFEAelde] STt dfAst7] 1% 7 A 2l grp e deee

Aol 8 dFAFe| ZHsol AmET T 53, o fF&3 AFES dS 5 Uk

Helde St ddsd 54 dolHE e HFine

agdor Agste 9§ A AMASATH2L W= 2. %4 A7

ASR o4 He A T e AL EXAHA g Ho, Al Futaisi 5[5l et W S (Infant-Directed

A ~#HEY Aol (Autism Spectrum Disorder, ASD) Speech, IDS)¥} 4?1 W4 54 (Adult-Directed Speech,

o AAdS HAL de obsES s BRI Ee ADS)E AFom BFIe 7les MEsdd. ol

ols &4 24 RY Jde] HFHolth3] wEhA o dolg Ae EFs UiR ZHAE FE3)

ol Ao F4E AFgsA EHIE AL ol o4 thFgk st e AFstdnh 59, HEHHAA I
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e B e N ] Q Elst](Autoencoder) & &3 HEE A By
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Exploration of semantic implications of words
closest to the standard unit vector in Word2Vec
embeddings.

Hyunwook Yu, Mucheol Kim*
Chung-Ang University

Abstract

This study investigates the semantic implications of words closest to the standard unit vector in
Word2Vec embeddings, a popular method for representing words in Natural Language Processing
(NLP). Traditional techniques such as one-hot encoding face challenges when dealing with large
vocabularies due to high dimensionality and inability to capture semantic relationships. Word2Vec,
which offers two models - Continuous Bag of Words (CBOW) and Skip-gram, addresses these
limitations by standardizing the dimension of the vector representation of all words. Our research
focuses on the semantic implications of words closest to the standard unit vector in Word2Vec
embeddings, hypothesizing that these words encapsulate crucial semantic information. We conducted
experiments using the skip—gram model, varying the dimensionality of the word vector. The results
show a logarithmic relationship between vector space dimensionality and cosine similarity,
highlighting the complexity of semantic representation in high-dimensional spaces. The study
concludes that the semantic information encapsulated by a word vector is not solely determined by
its proximity to the standard unit vector, especially in high-dimensional spaces. Future research

could extend this semantic analysis by exploring orthogonally distributed vectors in space

1. Introduction

Word embedding is a critical component of natural language
processing (NLP), providing a method for mapping words to a
vector space [1-4]. Traditional techniques, such as onehot
encoding, generate a unique vector for each word, resulting in a
vector that is the same size as the vocabulary. While this
method is straightforward, it presents significant challenges
when dealing with high
dimensionality. It also fails to capture the semantic relationships

large vocabularies due to its
between words.

To address these limitations, the "Word2Vec” algorithm [5] has
gained popularity in the NLP field Word2Vec standardizes the
dimension of the vector representation of all words by assigning
each vector value as a real number. This approach allows the
calculation of word similarity using "cosine similarity”, which
captures semantic relationships that were previously overlooked.

This study aims to investigate the semantic implications of
the word closest to the standard unit vector when embedding
with Word2Vec. Word2Vec provides two models: Continuous
Bag of Words (CBOW) and Skip-gram. Based on the existing
literature, we will identify the scenarios where each model
excels and conduct experiments accordingly
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2. Related works

In the early days of natural language processing (NLP),
traditional word embedding techniques
encoding was widely used. Despite its simplicity, this approach

such as one-hot
had significant limitations. The high dimensionality of the
vectors posed challenges in processing large vocabularies, and
it failed to capture the semantic relationships between words, a
crucial aspect of understanding and processing natural language
[51.

To address these limitations, the Word2Vec algorithm was
introduced. This algorithm standardizes the dimensionality of
vector representations across all words. By assigning a real
number to each vector value, it is possible to compute word
similarity using cosine similarity and capture semantic
relationships that were previously overlooked [6]. Word2Vec
provides two models: Continuous Bag of Words (CBOW) and
Skip—gram. The CBOW model predicts the current word based
on its context, while the Skip—gram model predicts surrounding
words given the current word. Each model has its strengths
and weaknesses, and their performance varies depending on the
application. Therefore, many studies have been proposed by

representing word embeddings based on word2vec to determine
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the meaning of a sentence and classify it. [7-10]. Several
studies have compared the performance and applications of
CBOW and Skip-gram. For example, the Skip-gram model was
found to accurately represent the word distribution but required
a longer learning time. Conversely, the CBOW model was
found to be faster at representing word distribution but less
accurate [11,12]. Understanding the semantic implications of
word embeddings is crucial for many NLP tasks. Research has
shown that word vectors can capture many linguistic patterns
and semantic relationships, and that the geometric structure of
the
semantic implications of words that are closest to the standard

vector spaces can encode word meanings. However,
unit vectors in Word2Vec embeddings remain underexplored.
This study aims to fill this gap by investigating the semantic
implications of these words, thereby providing a deeper

understanding of the semantic structure captured by Word2Vec.

3. Methodology

The focus of this research is to explore the semantic
implications of the words closest to the standard unit vector in
Word2Vec embeddings. We hypothesize that these words may
encapsulate important semantic information due to their unique
position in the vector space, and that this may contribute to
understanding the semantic structure captured by Word2Vec.

The Word2Vec model
method using the Gensim library, a popular natural language

is trained using the skip-gram

processing tool in Python (Figure 1). In this experiment, we
vary the dimensionality of the word vector to observe the
effect on the cosine similarity. For each iteration, the model
considers 5 words around the target word for context, and
represents each word as a vector of the chosen dimensionality,
including only words that appear at least 5 times in the
corpus. To speed up the training process, we use four worker
threads. This allows us to systematically explore the semantic
implications of words that are closest to the standard unit
vector in the Word2Vec embedding.

4. Experiment

This experiment was designed to explore the semantic
implications of the word vectors that are closest to the
in a Word2Vec embedding. We
hypothesized that the position of a word in a vector space can

standard unit vectors

convey important semantic information.

To test this hypothesis, of
experiments using the Word2Vec embedding to increase the
dimensionality of the vector space from 50 to 300
increments of 50. For each dimension, we computed the cosine

we conducted a series

in

similarity between the standard unit vector and all the word
vectors in the space.

The results show that the average cosine similarity
decreases as the dimensionality of the vector space increases
(Figure 2). The trend line shows that there is a logarithmic
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relationship between the dimensionality of the vector space and
intuitive

considering that the expansion of the space is a power of the

the cosine similarity. This result makes sense
dimension of x.

Using this relationship with the trend line and assuming a
three—dimensional space, the cosine similarity value is about
0.713. This corresponds to an angle of 44.5 degrees, which is a
significant deviation from the standard unit vector. This angle
is the average of the angles of the vectors closest to the
that
highdimensional space is a perfect match for the standard unit

standard unit vector, indicating no vector in a

vector.
Input Layer
0
1
0 "My
Input Layer  Hidden Layer 0
0
"Dog" — :
Input Layer
0
0
0  "is”
1
0
(Figure 1) Skip—gram Artificial Neural Network Model
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(Figure 2) Dimensionality of the vector space as a function of cosine
similarity
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5. Conclusion

Our results confirm the complex nature of semantic
representation in high-dimensional spaces, as evidenced by the
observed logarithmic relationship between dimensionality and
cosine similarity in the Word2Vec vector space. Using trend
line analysis, we derived an average cosine similarity value of
approximately 0.720, which corresponds to an angle of 445
degrees in three dimensions. This significant deviation from the
standard unit vector suggests that the semantic information
encapsulated by a word vector is not solely determined by its
the
high-dimensional spaces.

proximity  to standard unit vector, especially in

The absence of a vector perfectly aligned with the standard
unit vector in high-dimensional spaces further emphasizes the
richness and diversity of the semantic landscape that can be
explored in these spaces. Future research could extend this
semantic analysis by searching for vectors that do not match
the canonical unit vectors, but are orthogonally distributed in
space. This approach could potentially uncover vectors that
function similarly to canonical unit vectors, further enriching
our understanding of semantic relationships in highdimensional

vector spaces.
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A Literature Review on Gravure Printer Module
Technology for Roll-to—Roll Systems
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e <
The current market for gravure printers for implementing flexible printed circuit boards (PPCB)
primarily utilizes processes employing heat treatment systems with conductive inks. In this study,
we aim to explore efficient register control methods for Roll-to-Roll systems through a literature
review of commercial gravure printer technologies. Subsequent research will utilize the findings of
this study to develop an image processing system for fine pattern analysis and investigate the
accuracy of defect detection.
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This study was aimed to investigate the association between body mass index(BMI) and waist
circumferance(WC) any fasting blood glucose(FBG). Total subjects were 415 from subjects enrolled
in the physical examination of G hospital from G city. Subjects were categorized into the obesity
group and the non-obesity group using BMI and WC. Descriptive statistics, chi-squared test, and
multiple linear regression analysis were performed. In univariate analysis, BMI and WC were

significant association of FBG.

In multivariate analysis,

increasing BMI showed a positive

association with FBG and increasing WC showed a positive association with FBG. We found that
FBG was positively associated with increasing BMI and WC in adult. A prospective cohort study
is needed to elucidate the causal effect relationship between BMI and WC and FBG.
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