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[ CllolE 29l ]

C{|0|E{H: SSU Datathon 2025 =3t 20} 7|&= = H|0|E (NODE_LIST)
HIOIE 2: & 62,199712] =& % sh= XI= M|EIH|O|H

A7 HQ|: 2021 ~ 20259 (XAl A ST HIH)

COIE M4 =2 W=, XX A% 7|2 7|19E S A7 o2 AEe & =137 A HEZ 4 E H|O[EAl

I

import pandas as pd ZiA| HolE] Ad=: 62199
1222:: 120" <class 'pandas.core.frame.DataFrame'>
R RangeIndex: 62199 entries, @ to 62198
R e e e Data columns (total 13 columns):
Ipip install konlpy # Column Non-Null Count Dtype
Ipip install soynlp - = mmmmm————————— —————
from soynlp.noun import LRNounExtractor_v2 0 NODE_ID 62199 non-null object
from konlpy.tag import Okt 1 IPRD_NM 62199 non-null object
iifpre 2 Ll 2 PLCT_NM 62199 non-null object
ﬂgg[ﬁ 23mpy 25 o 3 NODE_TTLE 62199 non-null object
4  NODE_TTLE_EN 62199 non-null object
5  PBSH 62199 non-null object
# 72 calole oY A2 6 NODE_LINK 62199 non-null object
file_path = '/content/drive/MyDrive/SSU_Datathon2025_3%}&0f_62199. json’ 7 NODE_CLSS_01 62199 non-null object
N N 8 NODE_CLSS_02 62199 non-null object
# JSON =E % BI2E = , 9  AUTR_NM 62199 non-null object
with open(file_path, 'r', encoding='utf-8') as f: 10 KYWD 45788 non-null object
raw_data = json.load(f) .
df = pd.DataFrame(raw_datal'NODE_LIST']) 11 ABST_KR 62199 non-null object
12 ABST_EN 62199 non-null object
# CO|E| 7|2 = &3 (21N 1 W) dtypes: object(13)
print(f"Ha| clo|e #H#4: {len(df)}#") # 62,1997 &l memory usage: 6.2+ MB

print(df.info()) # 1371 Z& =l None




[ CllolE 29l ]

Al 2M (Feature) 2

-7|§(Techno|ogy):NODE_TTLE(HIE) KYWD(Z|HE) -
- O X} (Human): AUTR_NM(XXH), PLCT_NM (7|2t

- 257 |7 (Category): NODE_CLSS_01/02 » 3%t M& HMSE 2 Al
- A& (Time): PBSH(2AY) > HE EUME Sl 7|z EE MEJ|X

4ol 2 2t&: 62,1994
¥ '—“!|1 .._!_.:_,} v"ll.['jl:_l': |'|H‘ ||_.I ;f{[_i,"| E__TLII' 7;._-|_J|k._ _E_A—-! AP—:!-

name_col, affil_col, year_col, title_col = 'AUTR_NM', 'PLCT_NM', 'PBSH', 'NODE_TTLE'

2tz ! HE|E = 49,584He| AHRXE AEHAMGLIC.

df [name_col] = df [name_col].fillna('Unknown').astype(str).str.strip() AUTR_NM PLCT_NM HMi=24 XZi70ic £33 =2t
df [affil_col] = df[affil_col].fillna('Unknown Institution').astype(str).str.strip() 0 ESES M| 61 2025 37
1 HeE, =58 Adlxd 60 2025 36
# Az =& (H . 2 Fak= CHetE=33| K| 59 2025 35
'year_clean'] = df[year_col].astype(str).str.extract(r'(\d{4})"')[0] 3 tl;‘;” CHEL 7';'3:1_% 29 2025 33
'vear_clean'] pd.to_numeric(df['year_clean'], errors='coerce').fillna(0).astype(int) g Ol_%a! Hai_;fifl 529 23225 313__)5
6 Olgd2 sS=RAHUYESLEs =24% 54 2025 34
7 ElgsloN | 71 AKX 33 2025 29
8 =X CistE=sts|X| 26 2025 25
9 -] gtR X SR Se e =2 31 2025 22
10 ZENE REXNE 22 2025 22
11 HRZI CHstE=sts|X| 22 2024 22
12 Had A< 30 2025 18
13 HEZ ZIAIXE 30 2025 18
14 oy CHstE =S| K| 30 2025 18
15 HEH SHAAFEEEES| =2X] 22 2025 18
16 A AHH XA 29 2025 17
17 528 HEXNG 29 2025 17
18 &3 istES3E5] K| 29 2025 17
19 FX[0] ZIAXE 29 2025 17




[ GIOJE] FAME] ]

- KYWD 28 Z25X|(26.38%)
- ZFX| M2[ : KYWD7 EXHSHA]

i
nul | _percent = df.isnul1().suml) / len(df) + 100

= ===0 CHotd M=0|A2| THol ==& Soll Z5X|E 225Xt

— R

2=7| HIE =°

print("n Zc A=3| H|S ")

print(nul | _percent [nul | _percent > 0] )

KYWD 26.384669
dtype: floatoe4d
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mapping_dict = {
CIZEI=" talt, ‘artificial intelligence': 'ai',
22! "deep learning', ‘deep learning': 'deep learning', ‘deep neural network': 'deep learning',
'HAME " 'machine learning', '2IHIERS": 'machine learning', '21H &' 'machine learning',
"UN2IE talaorithm', algorithm’: talaorithm’,
‘A0 "data’, ‘data’: ‘data’, EMOIOIE!": ‘data', 'hig data': ‘data’, ‘biadata': ‘data’,
‘neural network': 'neural network', ‘artificial neural network': ‘neural network', 'SIZAEER ‘neural network',
"M "shipbuilding', "MEF shipbuilding', ‘shipbuilding': "shipbuilding',
"AFEAR tautomobile', ‘wehicle':r automobile', "AREF automobile', automobile': ‘automobile’,
‘AESEE T tautonomous driving', autonomous driving': lautonomous driving', autonomous vehicle': ‘autonomous driving',
‘DA ‘machinery', ‘machinery': 'machinery’,
‘ML ‘construction', 'construction': 'construction', '=FH': ‘construction method',
‘HE": 'architecture', ‘architecture': ‘architecture’,
"SI 'desion', 'desion': 'desian’,
CAIZEN systen', CAIZED JHE 'system', 'system': 'systen',
‘ofd' s ofd', CEMFEHEE: ofd', 'computational fluid dynamics': ‘cfd’,
‘fea': 'fea', 'SEtZAF024: ‘fea’, 'finite element analvsis': 'fea', 'finite element method': 'fea',
eyt ey, "ED|AF: 'ev', 'electric wehicle': ‘ey', 'electric vehicles': ‘v’
‘drone’: ‘drone’, '=Z'! 'drone', 'uav': ‘drone’, ‘unmanned aerial vehicle': 'drone’,
“fot's tiot', "ARECIEM: iet', 'internet of things': iot',
‘bim': "him', ‘huilding information modeling': "hbim',
‘wr't 'wirtual reality', "2FAREA wirtual reality', ‘wirtual reality': ‘wirtual reality’,
‘ar': taugnented reality', 'SZEE ‘augmented reality', ‘aummented reality': augmented reality’,
‘metaverse': ‘metaverse', 'HIEMHZ': 'metaverse',
"digital twin': "digital twin', 'CIAIE EZ': "digital twin',
‘optimization': 'optimization', 'E&S}: ‘optimization'
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STEP 2. 280 AN

KYWD 7|2t x| = PAMOE AZK|E 2760 0|

= @5 oi&ofRLl

=f0IRU= i0|£%01| CHSHOA SIS ESEC PO

stop_words = {
JE', '=2, 'z,
g, ‘A, 'dE,
', '§4r, '9sr
((HE', '0OIZE, Al
=2, A=

per formance',
g, AT, L=,

M4 CCHEME T2,
bmi', 'selfefficacy', '"job s
H%L'Wm#.?ﬁ,ng

clt, 're', 'as', 'he’,

[ —

-7

a

. mﬁ|u& um
i

==

‘editor’,
‘evaluation’,

Il:T_% ) ﬁ‘_l'.ﬁl'l : I:I.I_k—r_L'l )
atisfa
‘te’,

L 20gr, e, TEest, Ean,

‘nursing’,
action’, "satisfaction’,

no', ‘ce', 'ut', “ins', ‘cti’, ‘ru’,

'EldEr|F ,
"education’,
‘sion’, "ation’, 'ra’, 'ig', 'par’,

1
‘AP SEF Jl= =& ALSE, 'J=Se, '==lls
He, A, HL, FE, A ‘28, pA
H el HE, "2, '(HE XI5 =5, "FIE
Fa| #0', ‘manuscript’, ‘journal’, ‘===, "A-A
A, TEAY, EM == TEQM EJ,
guidel ines ‘rellability', "numerical aﬂd|y

‘o

is',

‘Bz, ‘&, 2l
"de

IC"I’E'S‘:.I on' .
'stress’, 'mental health’,
es’, ‘ph',

sk, ett, el
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STEP 3. AFH A=

7|1& 7|9 E HEXIE AZAE RIS
(ex. Deep Learning - deep learning )

9|o_||— Il:l AI-OI |:||-x|

(deep learningO| 27 2{7t= 2L )

#OAME HE(2] T F4M)
all _raw_kws = []
for k in df[df['KYUD'] 1= ""]['KYWD']:

parts = [p.strip().lower() for p in strik).split(",") if lenip.strip()) > 1]

all_raw_kws,extendiparts)
master_vocab = sorted(|ist(set(all_raw_kws)), kev=len, reverse=True)

10
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STEP 4. 7|RIE F=&

¥ HEN M JIRS 22

missing_mask = (df['KYWD'] == "")

71 EJ} 9= =20| A2 |2 EAMSHK for title in df.locInissing_nask, ‘NODE_TTLE']:
' pd.notnul I (title):
%!'O-”A—l __I.L 'ﬂ- Al—I‘| 2 EL—_HE E’l_[:'E _jIS% | Dﬂ';?;g'eanl: frrlﬁtitlell.lower[]

extracted = []
for word in master_vocab:
f word in title_clean:

| CFHEH OgHXISt = OHXRIE| CFOH = X L= AlO ext racted. append(word)

— I_O-I_I_ -I Ho'_ T Ho'_ I_O-I'_ |_|_'_ _'_E title_clean = title_clean.replace(word, " ") # UHEE} 27
o~ | re) !

=0t HEL =2fH,
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STEP 5. "l AL

7| E0]| ZXHotH 7| =2f

HI=0[AM ==clH 7|/ = Bl AL

kYWD 24 Al
for kw in all_raw_kws:
std_name = mapping_dict.get(kw, kw)

| f std_name not in stop_words and len(std_name) > I:

final _counts[std_name] +=

# H=0HAM =+ 2IHE &A
for kw in extracted:
std_name = mapping_dict.get(kw, k)

| f std_name not in stop_words and len(std_name) > 1:
final _counts[std_name] += |

12
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0000 == O 0 == O3 ] —

deep learning

ai

machine learning
system

data

automobile
drone

et averse

ot

object detection
virtual reality
desian
optimization
autonomous driving
Cnin

machinery

fea

aucmented reality
covid-19

£H]

neural network
construct ion

P
digital twin
M4 Al
shipbui lding
=

Z.6145]
1.5465]
1,347
BE7Z]
491 3
4813
4575
4565
4125
A11F]
3913
3763
3345
3265
3125
3093
307=]
3073
3065
305F]
2953
2713
2G9Z]
2575
2535
Za1
2485

28
29
a0
3l
3¢
33
a4
35
a6
af
a6
a9
A0
41
4z
43
44
45
46
A7
48
49
500
Al
5
53
54

ZaA2E
reinforcement learning
Et-ZE
blockchain

cfd

convolutional neural network
zh3

| stm

computer wision
generat ive ai
simulation
anomaly detection
text mining

data augmentation
inage processing
=0

architecture

T A

=

transformer

off &F

H

2 HH

==

digital forensics
=a

topic model ing

232
231 F|
2245
215
2153
213%
211%E|
210%]
202F]
1955
1923
1895
1863
178Z]
1735
1735
1735
1662
160Z]
1683
1583
156Z]
155F]
154F|
1543
151F]
1483
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1] O HH[AHY B 2025 a7 |
1 2EE, 2EH LH| A 1] 2025 35 ]
z 2H CHEtE=EE] 2] 54 2025 e 4 — _ - - -
3 SIEY JIHALD =9 2025 35 | . ,
,sH = @ = clean_plct total_cnt ai_ratio
4 == CHEt=E =& A 54 2025 5] ] g1 II._}.HEO:'? 88 6. 74
5 0l &kl e T 2 G 2 | _ | = -
B O|At2  EIROIFUIBtEE A St =27 B4 2025 34 15 Journal of Computing Science and Engineering a8 23. 47
¥ S _JIJ#IE = I3 2025 29 1 134 SI2As A A8 S =2 365 22 74
g 2x4a _ [HEtE=EtE R 26 2025 25 1 56 SHE|DICIHEHS =2 A 701 19.85
g Tt R AEAIEEE =2 31 2025 z 57 Bt DEtE = 27| A5 19.75
10 e QERHE 2 205 22 3 Pkt :
1 EH2 A (HEtE 25| A 29 2024 29 1 127 St M AN EZ| A 204 17.65
12 2=H SH| AL 30 2025 18 1 130 et=d20| =28 == A 1153 17.26
13 %;&ig ;?Iﬁgi‘:gﬂ_ a0 2025 18 2 133 SIZAEGEAES =2 A 1132 17.23
R, Lo 18 2 % HEE| DN 255 =2 40 16.43
15 = S=ARHAETEEI =24 22 2025 18 = S e | =
5 == 82 Helets 2ECo| AR =27 458 16.16
16 A AFHA g_._?{‘le ) 2025 17 |
17 - HT S 29 2025 17 |
18 HEH CHErE=ErE A 24 2025 17 i
19 A0 JIHAE 29 2025 17 |
20F 0FE HE 22 Scontent/SdrivelMyDrive/ B ALA _He24 2|ZE ooy
[FIE 1] 2 2018 87 =2 M [FIE 4] 22 2012 4 27 =8 & %%
“““ s s ZE B A BT =2 84
DE 20p A =2 M 0 Hamm s
0  #JHAZE 18255 1 g;llgglF 1081
1 2|2t | 2666 2 1% == 1877
a dazs! 11464 3 JIEL ZE ?f,
3 HAEIE 631 5 25
4 25 @t 5563 § AT4T
5 JlEb 2E 1984 g 1
6 SIEEE 14 : 2
7 W= Dlll_ﬂl"i. 1408
B fadyia P 1392 [FIE 5] S 201 41 S S0t W2
9 -’Eﬁﬁﬂ%@i} 135 field M&BH B T NI JE BE SUDE WR  NUNBE HOIEADE IMNUBE UBCE e
e = vear
[FlE 2] ¥=E B0fE =8 27t M=% 2021 0 0 0 0o o ] 0 o0 o0
-—--- e e awr B/ @ -1 -5 -4 z 19 5 -13 5
H MHE=2sF 2= 25 _|_=|' 2=k =t S 2=F MeoF2st HIE|EF Sst st 2023 -8 13 -28 T 1 1 19 =4 = 5] (5]
field H&DSr Zat vt JHDE JIE DE ALDE R OILKIZE AOIEAZE IMHUDE AR HaDs amooe 18m o7 1 18 4 % g
;S;]r ] . 0 - ] ] ] ] ] 5 17 14 -6/ -18 3 - N w71
2022 -f4 -3/ -44 -9 12 -9 44 s} 11 -26 [FIE 6] ¥ =0l 4 87 E218
33;3 _ﬁ _Eg _ig _?‘; _; _2‘51 ]2:1?. _10 ;g ég fleld ME&BE Dot @9 JWTE OlE T HUDH HE HUARE AVAAEE ZHHUDE  ABHE a2
2025 -8z <26 -7 -5 55 -85 -0d6 16 -2t -47 @ 0.00 0.00 000 000 000 000 000 000 0.00 0.00
2022 9.77 -10.95 -4.76 -14.56 -8.49 3.z8 247 20.00 -5.28 38.46
= HoeE = =g == 2023 -2.85 1005 -7.37 7.5 1.3 1.58 213 -13.33 16.42 -44 44
E\_lfi_ 9 "EE__'_‘_?EE” . ‘:'?_l-f__ . 2024 3.33 35.3? 824 306 13.271 -21.82 17.85 -15.3 14.3 0.00
fleld HSTE T oY OPIZH Ol 2 NYZE Am HUAZH FIEARE ZHAYZH AT AEOSE ST EE AL e S s m
year [RIE 7] S22 M3yl =2 0l 41 87 HIZ
220 0.00 0.00 000 0.00 0.00 000 000 0.00 0.00 . e —— D . - R
o> 287 -3.97 -1 67 -643 415 2% 119 1587 0.8 field ASTR Zar @9 DJINER JIEL DR ARDH ME - NUAIDE AJAKNDY ZAHUDY  AEET ¥
2023 -1.37 -2.11 -1.00 -7.66 -0.66 1.34 <315 0.00 5.83 M2 1065 1T 1514 204 BB 1990 ZBET 1202 2713
2024 1.99 8.2 1.79 4,66 -6.69 -0.58 .82 -0.41 B.5 2022 12,04 16,42 1467 2106 2.2 21,00 2390 1245 /.49
2095 -11.17 -2.25 -13.79 -18,56 ~19.71  -20.22 -14.11  6.67 -17.76 a3 11.85 18.45 13.72 24.61 2. 2012 B 1079 604
2004 1254 2.2 1450 2426 T8 18.06 2780 9.7 0.0
field il_g}.;g}. 2025 1493 2294 1612 T8 424 2127 2T 1288 3.ET
VEar field &zt
el oo a2 3.9
2022 -7.81 3.90
2003 -1.95 X 1%
2024 -B.64 a4 364
2025 -17.09 2025 7.46
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Research Share (%)

H|O|E] =4 =3 A Ar2|H 0

] 71 H

X "HM M MM O 2 202312| Ii2{C}2! )

A2E AR Bt A

T~ m=3
Al(Object Detection)"7} FH 2L} 2023EHE 7|[H2=Z LLM
(HCH A0 &) 7|8to| ‘Al AT AI(Generatlve Al)' 2 F | =7}
ZHHOo = ZI6IH = H

EfQUCE.

A) 7|59
- 2M A1 20203 O| MK | =

ﬂJIO

Analysis A: Al Technology Paradigm Shift

Group
3.0 - =e= Analytical Al {CNN/Detection)
=a= Generative Al (LLM)GPT)

25- "

]
o
]

[ ]

-
i
]

10 -

i i 1 i
2022.5 2023.0 2023.5 2024.0

Year

L] 1
2021.0 2021.5 2022.0

(B) Al2|H O|++9| He: "COVID-197t ©71 H|CH™M T} EFAZ 20| JH&"
- =41 221 COVID-19 O|= B|cHH XA, &4 ZL|EE 7| =7t SRS,
zZoll= EtaSE(Net Zero) SE 8= ¢t "LIXIE ERI(Digital Twin)"2t

Research Share (%)

0.8 -

0.0 -

0.4 -

2021.0

j

77t S HO|E Q] e 7| HEE BRUCY.

Analysis B: Impact of Social Issues on Engineering

Group

=m= Carbon Neutral
=a= Digital Twin

2022.5 2023.0 20235

Year

2021.5 2022.0

2024.0
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4S5 7|/ 2 2%

A: Researcher Composition (Newcomer vs Veteran)

Veteran

General

(A) g7 F=H| 4. "MXI ALXH(Newcomer)Z} O|11= 7= Sd4AI"
M Zab MEE Al LLM 5 245 719 ARte] '82.4% 7} 20224 0]
L

(B) At o1 S3k "ME Z49| Deep Learning vs HEF S219] LLM"

Newcomer

- B4 ADp AAH] AHS0| 7HA =2 | EE "Deep Learning(8.1%)"0| M.
"LLM(6.2%)"2t "Autonomous Driving(5.7%)"0| 21 F £ O|ULCt.
3 "Digital Twin(3.4%)"2 ACHH S = ofA S| H+17F =2 O|F 1 QUL

B: Industry Participation Rate (Max 14%)
14

12 -

10.0%

10 -

L]
I

Industry %

5

L8

7.1%
5
4.7%
_ . . )

GENERATIVE Al DIGITAL TWIN AUTONOMOUS DRIVING DEEP LEARNING
Keyword

o

2%
LLM
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File Edit Format Run Options Window Help 302 ME|= =5 IF not final_res.empty:
import streamlit as st idx is not None: stwrite("---"
import pandas as pd # [UI SE) LSy o 3= 2 g
import faiss stinfo("&=H| 2t&: B4 E 7| FIREE Yol YIHE FEHE" #[UIl B 20 {5 0 HE SME HA
:::,:_ . E::kle user_query = sttext_input("7|= 7|HE 25", placeholder— o: Rl fed 24, duX 5= st markdown(f"### '{user_gquery} 24 Z|ZE <span style="color: black; font-weight: normal; font-size: 14px; mar
om sentence_transformers import SentenceTransformer B _
if user_query. # U] HEHQ 35 RX|Z 4
#1 U 4F U Do|x| 223G (B2 E0|E HE) = 4Mo EE HE m1, m2, m3 = stcolumns(3)
st.set_page_config(page_title="4bit: Pathfinder", layout="wide") refined_query = query_mapping.get{user_query.strip(), user_guery) m1.metric("E & H7 £0F, final_res[MODE_CLS5_02'.value_counts().idxmax)
@stcache resource B m2.metric("= A AR final_res[ AUTE_MMvalue_counts().idxmax))
def load_ resources(): with stspinner(Pathfinder 21E|F0| 252l 228 &4 FLULCL.): m3.metric(' =2 HF FH", final_res[ org_typelvalue_counts(.idxmax()
idx_p?ath = 'dbit_engineering_papers.index’ 0_vec : model.encode([reﬂned_query]] _ _ N _
meta_path = '4bit_metadata.pkl D, | = idx.search(g_vec.astype( float32"), 500) stwrite(f"#### Pathfinder?t ® 2ot= &%l {len(final_res)}7i2 =y ST FE")
it os.path.exists(idx_path) and os.path.exists(meta_path): res = meta.loc[I[0]].copy(
'd_)f = falss. read_lndexnldxl_p?f:hj B o [UI] ARl T2 EFERER MY (Expander}
-' I'r'nzfaerltr;?;sﬁz;hémb] wf #[=0|= AP 2EEET Mol EHE i, (L row) in enumerateffinal_res.iterrows(, 1):
model = SentenceTransformer(jhgan/ko-sroberta-multitask’) Exclude_wnrds _.L o e et B e with stexpander(f=2| {i}: {row[ NODE_TTLE']}"):
eturn idy, meta, model 224, 2, SR EF, SE, E|q5, = —"’_| N PRt c1, c2 = st.columns(2)
return Naone, None, Nane I:|'| £ E, x}"', FA, ES TAL, AN, EFE Lab), A with ¢1:
= EAR E, ERE, 7|0 M E CARTICLE, BT, =T stwrite(f"*F2 HE-* [row[ AUTR_NMT)
" [=] o = = .
# 8F o2l BolS 4% ] stwrite(f=*2== 7|2h=* {row _cIEan_plct]_ )
sttitle("4bit: Pathfinder”) it 2
stsubheader("SE 3t =2 GO S0 @72 2& OO - = T — s ) _ )
stwrite('62,190712] 2% XAl H[0|AS B EA50f Ao BT H=EZ BATLICHY * H% 20l & X0 2HT stwrite(f"~*® T 20+ {row[NODE_CLSS_02'}")
res = res[res[MODE_TTLELstrlen » 12] stwrite(" =7 |2 43 = row[org_type "
idx, meta, model = load_resources() res = res[~res[MODE_TTLE].str.contains(|' join(exclude_words), case=Fzls2, na=Falzg]] z 7|2 E Moy &4
res = res[~res[AUTR_MM']str.contains( B & 5, na=Falze)] stwrite(f"=*= &l 7[RI == [ join(row[final_kywd7)}"
AH = . - - - 4 °
#2840 &S &R AT res = res.drop_duplicates(subset=[MODE_TTLE'], keep="first) elsa
quewrmapplrgtj_
R -.Ejﬂ%;.;;g *a4E g2 =% T O AU stwarning(f"{refined_query}'9} T £2 7|& G0/ 7F 3AY Hl0|~0f LT
PN e P ==t total_found = lenires) lza:
HE AR ZE # 78 20 29 (X283 o 107) sterror("2 5 O mtA0| L2 EG0 SELICE ZEE E0I5tHan
} final_res = res.head(10]
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