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A0 2ot HAEH0[HO| 7=l AHEj2 AIS0| A87+HsE STT(Sound To Text)
OZAH(0[M9] M| 2ot RAFY
= STT E2A01M = E= 710 A

o

gt

PIAt=

2. HAEMO|E Haa U B 3

= |

o2 g3 Agsto] mj7]X52 AX|(install. packages)stal A8 (library) Tt

Ol

) install.packages( c(dplyr', 'KoNLP', 'stringr’, 'tm’, 'data.table"))

) library(dplyr) FHe HOEZYY 2& Y MS

) library(KoNLP) #ol= X0 24

Y library(stringr) #EXE XM

Y library(tm) HEHIAE ZEMSO TP ZHAE EMZE T
) library(data.table) #0tF 2 2200[H IY SH0L7|

* 0] H0lE =AM IR Qo W7XSS 24

2) 2 P4 AP L BAgld A
AR} T FHAS 4T - ASS T2 Fehd Ad(SejongDic)e A

> useSejongDic()

3) 9IAEH ol A

3-1) H§IAEHolH 1t ¢lo] Eo)7]

& od2 oyt A9 W47t AA read.tableo]W read.csv T2 Q0]
=Y u A|7to] @o] AYEFE data.table I7|R|9] fread( ) & AREolo] Tt

) data = fread("13_S1_A.csV", data.table = F, header = T,
stringsAsFactors = F)
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fread( )] 4L thet 2},

« data.table : freade= YZEZ data.table 24 AAE dsiEz
data.table=FALSE &4& ARESto] Hlo|g Qo HESI

* header | HEE+ A £°| ¥HT0o] ofyztal 7Pyt A £o] He4Y
o0& TRUEZ H}#ZEct.

* stringsAsFactors | TEE+ % TRUEZ EAE ®HS7) AR HeE W
St A HEE 2451 fsiA= FALSE= HHYET

2

glimpse( ) ¥ AM&sto] W} dlojEqy, A3 9 Hloly g2 Itk

) glimpse(data)

Rows: 56

Columns: 2

$ name <Chr> “EEI—IXOI-“, |l7DIOOII, ll%xoll, ||7DIOOII, "%_—IXO}-", “7EIOO", |l0|D Dll,
IIEIII_II

oo

$ content {chr) "A|LJ2|QE Ct AUAUOH T & A0 CHEHA 22| HEI}
HEA Hse-

ol

Haes oy QujE 7RI Sl € <+ Sl
* name : 3AY

* content : &l Y&

3-2) ASAE Al 2 A
e ¥38< Adste] 2wl Z25ANA7 A Fres G2t

Y df1 = data %)% filter(lis.na(contents))

e FE3AL JEE AL fsl 29 4 gl

> df1$id (- ave(df1$id, df1$id, FUN = function(x) pasteO(x,
seq_along(x)))
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4) Term-Document Matrix(TDM) %+57]

jr

=4 FAeE #JHst] AR A&RE korean_stopwords.csv TS
E801E ARSIt

QFA T3} o] swordsol £

> swords ¢~ read.csv('Korean_stopwords.csv",

header = T)

> swords {- swords$term

> ko.words (- function(doc){
d (- as.character(doc)
pos (- paste(SimplePos22(d))
extracted (- str_match(pos, '([7}-&]+)/NC)
keyword (- extracted[,2]
keyword([lis.na(keyword)]

}

extractNoun() StAHCH O Z

Fl gt 2AEHoHH EETAI

ro mujo

o |
ST

k2 HAKNC) 3= ko.words()

4-3) Term-Document Matrix(TDM) TH&7]

23} Zo] VCorpus()

=
?:}‘F‘E

Agste] BAE 2

> colnames(df1) (- c("doc_id", "text")

> options(mc.cores=1)

> cps {(~ VCorpus(DataframeSource(df1))

* ZMA(Corpus, SR : A0 AAE 2o ST =

stringsAsFactors =

=&0 : X, 454 B 5 240 =Tt 2¥0|L Y

o]
=1

F,

o]

F42 et 2ol

KoNLP IH7|X[0ilA XS dk=

SR

* DataframeSourceE At25I3{H, HO|E ZHYUQl X EHIY
(identifien2 AR, & HIj ¥2 Al HAE ZEHI=x
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# MX2

# 1. 2883 HA

> removePunctuation {- content_transformer(function(x, pattern) gsub(pattern,
" X))

> cps {— tm_map(cps, removePunctuation, pattern="[[:punct:]]")

# 2. =Xt MA
> removeNumbers (- content_transformer(function(x, pattern) gsub(pattern,

" X))

> cps (- tm_map(cps, removeNumbers, pattern="\\d+")

# 3. 9= HA
> removeEnglish (- content_transformer(function(x) gsub('[a-zA-Z]+", " ",
X))

> cps {- tm_map(cps, removeEnglish)

# 4. ALKE SHS ofLte] SOz x|

> replaceMultipleSpaces (- content_transformer(function(x, pattern)
gsub(pattern, " ", x))

> cps (-~ tm_map(cps, replaceMultipleSpaces, pattern="\\s+")

B4 FA2t #T-ste] AR AL replacement_list.csv A2 ¢lo] ¢+
Al o2 2ol @o] HAE AP Attt

# replacement_list

> replacement_list = read.csv('replacement_list.csv", stringsAsFactors =
F, header = T, fileEncoding = 'CP949’)

> library(stringi) #stri_replace_all_regex &4 &2 ZX& X

# e UN 2A4E 55 DEY|

> pattern_list {~ replacement_list$before

> replacement_list_vec (- replacement_list$after

X9

# D= Hets of Ho| M&st= content_transformer & H

> multi_replace (- content_transformer(function(text)

~ &
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stri_replace_all_regex(text, pattern_list, replacement_list_vec, vectorize_all
= FALSE)
)

# He HE

> cps (-~ tm_map(cps, multi_replace)

TDME TH=th

M

23} Z+o] TermDocumentMatrix( ) S ARgsto] HH

> tdm (- TermDocumentMatrix(cps,
control = list(tokenize=ko.words,
removePunctuation=T,
removeNumbers=T,
wordLengths=c(2,10),
weighting=weightTfldf,
stopwords=swords))

> tdm (= tdml[, col_sums(tdm) ) 0] # 00|=l= JHA| At

TermDocumentMatrix()2] &4 tr33 2t}

* control : TDMZ ¥H& 4] AME= F4S 2AE FHE Yepdo

* tokenize : ©°] & IR FA AFPH ko.words() e ‘rg%

« removePunctuation, removeNumbers = TRUE : 581} X ]ﬂ
gtk

« wordLengths=c(2,10) : ©o] 249 Zo|& 2~1034=& A3l

+ weighting=weightTfIdf : 4] W ©@o] 7}I5*& TF-IDFZ St}

* stopwords : B8&0] FFE FA AFHFIE swordsE E=

5) B94E TATH: ATl 24
5-1) 714 4% 2 49

ke e AFst] By1AE sk AP,

Y install.packages(‘slam’)
> library(slam) #row_sums St At
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5-2) TF-IDF AXt

th2t Zo] weightTfldf &5 AR&Ste] TE-IDF(ZFZHe] 410 23 doj
9] 8L E AEste BAARI HE ot didfoll AT inspect@dE At
83to] TF-IDFg= Rl

Y tfidf (- weightTfldf(tdm)

Y inspect(tfidf)

th2t 2ol slam H71A9] row_sums TFE ARESt] P fidfe] Z+ 9
dAE AR & ol ZF ZA9I4Y TF-IDF A4 HAE UEuiH
tfidf_scoresoll AA3I} sortd5E AREsto] WAAEOC 2 sorted_scores©l A
it

> tfidf_scores (- row_sums(tfidf)

Y sorted_scores {- sort(tfidf_scores, decreasing = TRUE)

5-3) @ol®¥ TF-IDF F#&H|E&(ratesum) TH=1l HAdo] &

che3} 2ol Tolu TE-IDF 43S AWIL, olg WAFeR tiro] 4
uge 78

> cumulative_scores (- cumsum(sorted_scores)

Y relative_scores (- cumulative_scores / sum(sorted_scores)

A9 50% AFo] o] MEE 93t index 3] AIFOoR 50%%H= T
index 22

> top_b0p_index ¢~ min(which(relative_scores )= 0.5))

> top_50p_words (- names(sorted_scores)[1:top_50p_index] #12H

S0%7HK| =0l £
> write.csv(top_b0p_words, 'top_50p_words.csv', fileEncoding = 'CP949’)

5-4) a1 127
o2 ol plot( ) A5 ARgst] ZhekstA 1

e
[
e
4
39,
-,
o
ra
lo
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2 gpe = T ¥E5& Hoz Adste] ve), xlab = "Hl'CIAE &
2, ylab = “TF-IDF" (3 %ﬂﬂ.)Ol oAt

> plot(sorted_scores, type = "I, xlab = "Number of Words", ylab =
"TF-IDF", xaxt = "n")
Y abline(v = top_50p_index, col = "red", lwd = 2)
> text(x = top_b0p_index, y = 0.1, labels = paste0("Cumulative share
50% ", top_b0p_index, " words", col = "red", adj = ¢(-0.1, -2))

1t:’E1 sorted_scores?| ZO|7tX| 100 S22 =32 F7|
Yy axis(1, at=seq(0, length(sorted_scores), by=100), las=2)

ol

TE.

Humbesr of VWorde

6 A=gees wE]
WA wordcloud2 7148 HPeHT, JYAEOR YT Wole] Mmqst

RAE-E word_freqsell ¥al wordcloud2() $HE ARESHY] et s W

£t

> dtm_limited {~ dtm[, top_50p_words]
Y dtm_limited
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# tdmOlM =HO IS At
> word_fregs (- colSums(as.matrix(dtm_limited))
> word_fregs

# Ho BIEE UEXeC2 FE
> word_fregs (- sort(word_freqgs, decreasing=TRUE)
> write.csv(word_fregs, 'word_fregs.csv')

# o7 1071 2HE MH

> top_10_words (- head(word_fregs, 10)

# 21t =9

> print(top_10_words)

> library(wordcloud?2)
> wcloud ¢~ data.frame(words = names(word_fregs), freq = word_fregs)
> wordcloud2(wcloud, color="random-light’,

backgroundColor = "white", shape='cloud’)
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7) SAlgho] WlEg 24

78

% B2 AT oF

o

A
ax

ftlo
Mo

library(ggplot2)
# DTME OHEEIA HEfZ Hatet HIE4 At
m (- as.matrix(dtm_limited)

word.freq (- rowSums(m)
# A0S H0|H D QY= et
df (- data.frame(word = names(word.freq), freq = word.freq)

start = 1 #3At A|RAH
end = nrow(df) #siAt Z848H
df_top = df|start:end,]

# 0 =ME HOlH =9 =AMz ZH 43
df_top$word (- factor(df_top$word, levels = df_top$word)

# ggplotE ARZol &S I

ggplot(df_top, aes(x = freq, y = word)) +
geom_bar(stat = "identity") +
ylab("Speaker") +
xlab("Key Words Frequency") +
ggtitle("Comparison of Key Words by Time Series") +
coord_flip(+ # TO{7} NZ=0| LIEILIA FHE7|
theme(axis.text.x = element_text(angle = 90, hjust = 1))
AEE X022 4AH

# x=9 °



® H1E. Q21 Pol-Mil0i| 151 Y= THAE M HA|AH 75 Yot A7

Comparison of Key Words by Time Series

Key Wiords Frequency

3

20 -

m’ I Ill‘ll III IIII III I
= K o o = o = : - ¥ = = A e o A @ s a3 oA e
5 3 oo = 5 = b = T = = P = = 2 2 T 2 ¥ ¥ E B hooo

Speaker

8) Co-occurrence Matrix TH=1l A]Z}s}
A AR HAAOol(top_50p_words)E &84 tdm_limitedE =L of
EgA FHIE HIA I

SHAHO M A ST

tdm_limited ¢~ tdm[top_50p_words, ]

> tdm_limited_m = as.matrix(tdm_limited)
> inspect(tdm_limited)

~ %

I3 rowSumsTrE 8ot P9 FAE ot WHAK(decreasing=T)
Oo% FEgt do] HlEy T dR(Ho7t €S AS AlASeH HAE g5
ojgZ) A9 2070%t freq.wordoll YW=t freq.wordol freq.wordg AAAIZ
t(freq.word) g Hoto] SAIYA TolPES wherh

# SAZEE T 2|

> word.count = rowSums(tdm_limited_m)

> word.order = order(word.count, decreasing = T)
> freq.words = tdm_limited_m[word.order[1:20], ]
> co.matrix = freg.words %*% t(freq.words)

) co.matrix
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thgo® AZSH &9l qgraph M71A19) qgraph() T5E AH8St] AlZtstet
I 3491 layout, edge.color, vsizeZ S35 189 |, A9 M7, Yol 77]
= 299 4 9k

> library(ggraph) #qgraph &5 AtEol7|9ISH 2t0|E2{2]

> cor_matrix (- cor(t(freq.words)) # A&tA4 HE At

Y agraph(cor_matrix, #12iZ0| A& H|0|H
labels=rownames(cor_matrix), # co.matrix? OIE(HH)E 0|52

2 A

diag=F, # OHZIlZE DJALS(AHMO| OfH CHE Tt AR H7|
W)

layout="spring/, # 200t HEf XIH
edge.color='darkblue’, # M M XM ‘darkblue’

vsize=log(diag(co.matrix))*1.1) # & AIO|= X|H
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9) B4 EX(LDARY &8)

9-1) EY £ H517]

LDARYol= A FA7I/IER F4H dtm_limited7t AREETH BT &
ZA5H7IY98)  FindTopicsNumber 9] “Griffiths2004”, “CaoJuan2009”,
“Arun2010”, “Deveaud2014” metrice ARE3HC}.

Y library(topicmodels) #lda 22!
Y library(ldatuning) #FindTopicsNumber &4

# EL = 23 404 M8

> result (- FindTopicsNumber(dtm_limited,
topics = seq(from = 3, to = 10, by = 1),
metrics = c("Griffiths2004", "CaoJuan2009",
"Arun2010", "Deveaud2014"),
method = "Gibbs",
control = list(seed = 1234),
mc.cores = 2L,
verbose = TRUE)

Y FindTopicsNumber_plot(result) #£ZI9| £0[}2 MHH 20I7}s.

0|

# 2 HEH0 M= M9 ED o~ ALt

> best_topic_Griffiths2004=result$topics[which.max(result$Griffiths2004)]
)
best_topic_CaoJuan2009=result$topics[which.min(result$CaoJuan2009)]
Y best_topic_Arun2010=result$topics[which.min(result$Arun2010)]

)
best_topic_Deveaud2014=result$topics[which.max(result$Deveaud2014)]

# D= HE0 oo 7t HOo| FME ET 5 37|

> recommended_topics (- table(c(best_topic_Griffiths2004, best_topic_
CaoJuan2009, best_topic_Arun2010, best_topic_Deveaud2014))

> overall_best_topic 'S
as.numeric(names(recommended_topics[which.max
(recommended_topics)])) #7t&=2 die MEf Do HIE47p ZICHH JHE &
= L =

> num_topics (- overall_best_topic #Z/X9| EL 4 X}ZOZ ArH
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00 - &
\\.\\ // \\\
™ -~ N /
- . /’._,___ — -»‘_‘// .\\
- a :F:'
!/ - iy
/ o Tl
: --'-" e - metrics
0.00 il T - Grfitha2004
w| > -
- L T b Dawmaud2014
=+— ).___,__74‘ — &
it -
‘H*VH,___ -
o] e g
: - ™ H
d e
L \ P = —R_
LE- A \a}—" ‘\.\ 2l
e - \\_‘_
= = . = number :l topics : e - b

9-2) LDARES €83 EY 24 23t =&

HA 1714 topicmodelsE AR5t AgPstch LDA 2 ARRSI S419]
K= 94 FindTopicsNumberE Z-&oA A1A7E AASE 3 ARESith
topicsTTE AMESIA ZF 2ATE dEE EFS ERIT 4 Qlth

# LDA BY! sk&

> lda_model ¢~ LDA(dtm_limited, k = num_topics, control = list(seed =

1234))

#2t2

CER=R-ERCEVE

St
=

oE Ex)

Y topics (- topics(lda_model)

# LDA EEIIO' AI-% §§ %‘I-O|
) posterior_prob - posterior(lda_model)

Y posterior_prob
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# 28 ETO| st T0l B2 (Z THO7t 2 EHO| LIEHE &8)
Y topic_word_distributions (- t(posterior_prob$terms)
> print(topic_word_distributions)

# 2t 2M0| oiet EM 22 (4 M7t ETO| LEHE =HE)
> document_topic_distributions - posterior_prob$topics
> print(document_topic_distributions)

# 2 ETE AP o 0l

> num_top_terms ¢~ 10

Y top_terms_per_topic (- terms(lda_model, num_top_terms)
> cat("\nTop", num_top_terms, "terms per topic:\n")

Y print(top_terms_per_topic)

Top 10 terms per topic:
Topic 1 Topic 2

[1,] "s&" =
[2.] "HS" g
[3,] "E2% "ERAE"
[4,] "ag" o
[5.] "2z~ -ag"
[6'] lIAl’gll "2&!"
[7.] "S2" oA
(8.1 "m|=" aE"

[9.] "sEB=" "AlLI22"
[10'] Ilgg " "I|":_4| L1}

9-3) ¥ &4 23 F(E&EHE 49 30% Dol E3)
FATSE 1dad] AREES ZE3iA EFE A 30%TolE =259 topic

ol Y % 9tk

# LDA RHEOAM 2t ETO| T0| SHES topic_terms B0 XM
) topic_terms {- posterior(lda_model)$terms

FOIT ETO| THO| EB(topic_probs)S 7IMIOZ 49| 50% FX YIS T

Hote HOIS9 QI Br

Y get_top_b0_percent_terms ¢~ function(topic_probs) {
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# 2t 209 SES UWEHA=C= MO sorted_indices H0| M
sorted_indices (- order(topic_probs, decreasing = TRUE)

# 2 O =29 =4 gAE A

cumsum_probs (- cumsum(topic_probs[sorted_indices])

# =X SE0| 30%S EISHe H W Y| Sl

cutoff_index (- which.max(cumsum_probs »= 0.3)

# A B RAXIZER|S] HO QEAS Hhet

return(sorted_indices[1:cutoff_index]) }

# 2= ETO| CHoli HAM Folet et+8 HEol¢ 2t ELE &% 30% +=H ¢l
EE Fdok= TS QUHAE F=
top_b0_percent_terms (- lapply(1:nrow(topic_terms),
function(topic_num) {
topic_probs {- topic_terms[topic_num,]
top_indices (- get_top_50_percent_terms(topic_probs)

# oy QA 28 MH SO 0|F gt
return(colnames(topic_terms)[top_indices])

by

# Zt ELEE M 30% £& tEE Fdote HOSS &9
> for (i in 1:length(top_50_percent_terms)) {
cat("Topic", i, " ", paste(top_b0_percent_termsl[i]], collapse = ", "),
“\n")
}
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10) Document Embedding, t-SNE
10-1) Document Embedding

Folzl YAE HoleE XL, doc2vec WS AFEste] A wE o
Wge ggsks BES et ek

" YUY OIS WER HREE 2

> library(doc2vec) #EME HE HEIZ Hetols 7|s S
> library(udpipe) #XtH0| X2 st TSt 7|52 XIS

#HEEES MA

> x$text = gsub('[[:punct:]]”, " ", x$text)
A A

> remove_numbers (- function(text) {
gsub("[0-9]", ", text)

}

> x$text (- remove_numbers(x$text)
#HLE S S| JHO= A

> x$text (- gsub('[[:space:]]+", " "
#EAMQ MY, ME JES HA

> x$text (— trimws(x$text)

, x$text)

> x$nwords (- txt count(x$text pattern = " ") #x$textQ] Zt HOA Zud
2 7|E22 H0Y & MO x$nwordsOil KEFLIC

#paragraph2vec ¥f+E AtEot0| HIAES HiEz Helolz ZES H45HH
O|mf, PV-DM HAIS ALESIH, XIHS b, BtE 3lE= 3, F4 HO HEE 5,

steE2 0.05, AYHE = 12 4%

> model (- paragraph2vec(x = x, type = "PV-DM", dim = 5, iter = 3,
min_count = 5, Ir = 0.05, threads = 1)

#modelOiA ZAMC| UHTS W YE= FZ0I embeddingdll XE

> embedding (- as.matrix(model, which = "docs")
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10-2) t-SNE
t-SNE(t-distributed Stochastic Neighbor Embedding)2 A9l datas

ARgor A7 gIet Ve HolEzte] $ARE SERER s of

=
=

86

AL A3 FHEIZT,

# 210|222 22(27|
> library(ggplot2)
> library(Rtsne)

# =M YHIZE 2XHECE A4

> head(embedding)

> tsne_model (- Rtsne(embedding, dims = 2, perplexity=6, verbose=TRUE,
max_iter = 500)

# OOy Ze Md
) tsne_data (- data.frame(
doc_name = rownames(embedding),
X = tsne_model$Y[, 1],
Y = tsne_model$Y[, 2]
)
Y al = data$ 72
) tsne_data = data.frame(cbind(tsne_data, aa=a1))
> head(tsne_data)

# ggplotS AM26I0 2XHY scatter plot A4
> ggplot(tsne_data, aes(X, Y, label = doc_name)) +
geom_point(aes(color = aa), size = 3) +
geom_text(vjust = 1.5, hjust = 0.5, size = 3, check_overlap = TRUE)
i
theme_minimal() +
labs(title = "2D TSNE of Document Embeddings")
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® H|17%. HE 3P Pol-Miloj 2kebx] it

t-SNE Clustering Results

100

o

0 E =
s Cluster

o ® 1
® 2
® 3

ompanent 2

~
&

-100

Component 1

ol x5 y=o] FAAY 2 S804 ger AF )] ddiHd A
27F S5ttt ol&E 3 AAGF I A RS & E 5 -
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HX|CStw w4 O|sHE
SRS WS 242
HR|CHEIE D4 X
Vst e A=sel
|, 97 71
II. M8 Al 71=2] OfH
Il A3 Al 71=9] 2IZE HE AL
V. AMS Al 7|29 24t 2of S35t
V. MM Al V= 22 HE AQQt A Xt
VI, 2 2

I. 97 718

S thelet FetArE Y] #4S ICT(Information and Communications
Technology)?t AtH A58} 7|&clzt & 4= Utk A5l A50] gl AR
AegHor ZAEHE F551 AP ¥ AEsks 7152 24 He AE YuisiH
= iy FoJsk= 71&oltt. Al(Artificial Intelligence,
dMolgt & 4= oot Al9] 8y &8-S F
sto] 92 2 = AHhEY e 883k BIESt] By EFEAY si4 2 A
o A5 Aol o|l2= vl FHIA] et syt ExtE ZIdiskar Qick

olof £ 2 & &AYE AE7E F2 U LAl 4.09] =R TAIH
)& A S, BR 24 fIste] HdR k8 7ol Sl g4l
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4.001gk Hete] dat A HE, AT AR st ¥ A A 5 skehs
E gl des] fstel Hd 7IeE BEshalAt sk AfelH Ale olE
2] At d7IER AARG. TFHA 4.09904 AEAs Y R A
d FEe AvEd Al 7] dA4e FUIAALE AAEAA i 2 8=
et g =gdlols AAl =, =3TlolE e AAA #E, S HEAI
TE, AL 28 =t 24, ST Al 2oF8 Adste SHANE PE Ales
79k vl 5] 18- mskslu gtk o]st wglo] Ystoz 20249 4Yol=
AeAe Hrle A S44& At A A3t Ve Ade Adche 22o=
A = AL ATE7F %*é-ﬂ%it}

2 =gFoME =8 doly 3 <dEA
ATt 20249 7Y, FgFOINE 4 o 2 7
Aiee AAske IANE UGN =T L
P& A S vt v ook o A2 VIR A FHeR TS blojE:
AeAe AHEILY S MHFe=A & W AT
= w=olorirt. Eot =3 A i =8 ALANIAE A
go=A AGF Al W &8 78S SRlehal AHAg] gt Fokg &

By
ol
o
2
o
1o
ot
of o\
jabo)
A
2
oy
5

ot
)
&,
rr
09
r§£
> -
T
~
m?
filo
[
mﬂ
!

t}. 1% AAE Al(Generative A=
13F theti Qlo] = 7|9ke] tigls ARRI

OpenAIAKGEE)OIA 2022¢ 11€¥€ &A
FIZA Ak ChatGPTE Y Al 71&S

ChatGPTe] 43 &7 g2 &

giE gAgo] FEI AElzolth PHY Als GAE gow olulx, G4 5
AgAY] a7l wet Ane SEAoR YA W 4 s S4o] otk B
Al B Al 48 71%0] %2 5% Hoplw aHsol A A el 2
£ Hopuel sl Hoplx| thope Hofo] W8Hel F8o| ZRssitt oo wzk
B oulE 5 e AAZOINE AME Al 714 EUL 9% =3e g0l 9
o 98] ZoME AHY Al 714 =YY Hobgt anAel H8e At 11
z 2 Fato] AHY Al 7|22



® H2E. Y8Y Al V1= S ZHE0F et &

-

2 ATE 43 AIZ 2 2 U ol 2o, ol%A H8UAS AN
oF 7|z W £05 BEY 4+ Ut EU 2 A7) BB A4Y Al 7%
Aol st olaieh Y Al 149) HA 53 Helo] mgo] @ Aoleh. ue}
A B @7 Uge 2 B BHA BRARZA BE TFssich obed
B W 7 2o Al £8F UK FAA B4 Al 7147 B 43 59
AR Q7 ¥ ARz B8 KT A0 v,

3. 97 27U

2 Q7o aTEe TA Y W AdRA ¥R 2002 U 4F A
nom toldt. S4 44Y Al 7149 Fe A AT 5F L A8 A
A8 AU T AHY AIE Dol 8T 289 EYYLS AN
Sy o] ARGt ol ShEsH] T M AAL WA AT ol

]

i

Y AL 7% Se) HA AT BT 24
P AL 7% Se) HA A8 A 2t
Y AIZ Tl A8 £e9 TR AA

B, A AL JlHaT 5 Xy

L Y ALE Fol HE3] AT T U ARG ol B
2 4% g A AN

II. WA Al 7]1&9 o3
1. MM Al 7|2 R

15 5(Artificial Intelligence, AD> QIZFe] X5 HHIst ks, FE,

24 512 S0 AUe S 714 oulad. Al9) shgl Hokl wAlEY
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(Machine Learning)> Hlo|E|28E k53t olF B & ASstAY 2
& Hele 4rgEE dvotke 2okoltt. g2id(Deep Learning)2 ™A=
9] g Holz, tF AAWE L8sto] iyt HolERREH EXe fes sk
ok 7lgoltt. FHHoR, ddy}t Halyyd 7|&2 34 dHol"HE shgolal
ol& B3l mEY dHolEE d&siAY 2FS WE S+ YA sk ARY 7€l
tH(ad 1I-1) 3=2).

A 1I-1) ASXs-Hig-gad 2

28%ls - nidleid - Eeid
-

OIEX ={ Artificial Intelligence)
AL0| S0k & UE 7 [APH OHiE 4 e
ZE FiSsh s

Al

o M2{'&HMachine Leaming)
BAlE o= FEE T2 1SR

Hlo|E=SE cNHES HE IES
74Pt AR S

Deep
Learning o~ Ei2{d(Deep Leaming)
Qe A 7|Ete] e,
HIEE oolEl=fE S2 583

TR 2 (AP s 8

T2 : LGCNS ARlhD|EfgT

HAlEy 2 ged Hde oofit ot 2 daeES E85te] Skt
A & HEE EFoid 8 Zd(Discriminative Model)¥ A Zd
(Generative Model)Z &% 4 QUth(Ng and Jordan, 2002). WA, Td
42 dolg X7t FoiFE W &4 Y7 vehd 24F gE p(Y | X)E FFH2e
% Riglel= mdojrt. wE HE2 HolH 9| FolEdE dl&ches AXY A
7] AA(EA BANE A 2dgste] HolHE ERoAY B4, 28 Wd
AL HHo= ) oo wiel Y Ed2 Tolg X& E4 YY ZA%t
(oint) #X p(X, V) &2 Y7l o1& o X9 2ZF(conditional) ¥E p(X |
V& F45t= HdEA 3007 Y71 gle A%, HolHY F¥(marginal) &3

o

fr
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o F2Z. WH Al 7150 ST FE0 EUYOH 17

pX)E —7—@0}1‘ Hdojrt. B43 HE2 tojHe 2 &E EEE HEYsh=
AL HEE 5o HolEE ERY 84 ofyz}t ghEe HlolE BERZE V|HeE
NEL HolHE Adsks A= A
712H 082 oudt YYgto] FolH= ‘m O]% Hdo] FIAA
e, 1 A3 7€ A8 Bl =
ZEAWE o]z B2 SEEH E“';%(Stochastic Variation)ol F7HE S A= 2
dojgt & 4 9;1‘:} W 2do] Al 2 ZAAY Iy ARZE HE
w4l SolH e Hdol ARl HE2 yolH Ho]Z S| mEIZ Ry
o F Hd —4 E4Z AEotd (& [-DojA H= vt Zoh

A Hd2 ok HolE o EXE wETHA b ]‘ﬂ‘ég AMEFACEN A=

E

)

& dlojeg AAske _-;g 1o} & 4 Ik o] wjEe] sk Holeo] BmE o}
she o] Bt QAo o Holet Fold . ol doleio] ol

EEANA U :’ijrgol =245 Fols =g (Maximum Likelihood
Estimation)2.2 54 "t} (Goodfellow et al., 2016). AAHE ZEL TER
25 S5k Ao wet (" 10-2)¢ Zo] £/ 4= Utk

e md2 HdgstE s S REE WU £l RdE oA
A d=Aof wt FYAA e 2P(Explicit Density Mode)'841% 452
T H49(Implicit Density Mode)Z WwolXith & S5 Ho|g 9 E2E ol-
Ar 431 Q= AHOA AASIAU explicit) &2 & L A Lo
(implicit) /4ot BA=E WWrojA= Zolth. BAY dx B2 tA] £ 714

(B 11-1) TE Dei MME Delo] 22 41 E3 HjW
[=]=T ohH @ H(Discriminative model) M3 22 (Generative model)
28 CIolHe 28 3A4 238d Clo|Hel Mx| 2 HE
gE 238 R EE 73t sl2
1= S F2 X &5 A 8, X sk 25 AE
om oo EXNAY 3, NEE HIEH [, LIO|E H|0|=, 5|= Of23T
JEES S oIZ MY DEHMM), M4SN SO AH3
2% 22 (Classification), OO0l AMA(Generation),
=52 20t B3| AZE(Object Detection), A& EE JiM(Super Resolution),
O|MR| EX|(Anomaly Detection) 0]0JX| IHRIE(Inpainting)
- 2 "Lt w11 S50 H0|E7t HlolE] 22 Olofotl M2
e e M 4§ £2 ¥s HIolE MY 7ts
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(A 1-2) 448 2o 25

Direct

GAN
‘ Generative models ‘
. Explicitdensity |  Implicit density |
/\ \
‘ Tractable density ‘ ’ Approximate density ‘ ’ Maonchan ‘
s y GSN
Fully Visible Belief Nets \
- NADE i
MADE ’ Variational ’ ‘ Markov Chain ‘
PixelRNN/CNN

Change of variables models Variational Autoencoder Boltzmann Machine

nonlinear ICA
( ) Figure copyright and adapted from lan Goodfellow, Tutorial on Generative Adversarial Networks, 2017.

2 EFS & et g dHolEe ExE AR ok WH(Tractable
Density)il} o83t X E o] F4ok= W (Approximate Density) 2.2 Y
Aok FEH Ur HdoA:s shEotE e BEE Ay FoP|EY o2
133} X5 d GEEE AESET Ao #wet W F&EIdTh of7|o] BAER
d F 7FF 77t =2 Adid A A W(Generative Adversarial Network,
GANE St} ol 75 EUE 43 BEdS EFoHH offiet 2

* Tractable Density : H|°o]E] X& Hi SEEILE Ay ok U
 Approximate Density: H°JE] X& Rl :E%ﬂg Fg5k= B
* Implicit Density : Hlo|g X9 EZE & =

L S0 BT B2 Rt EofollA] A= 11 F84

o]
AN
o A4Y BDe J1E % dolgloziy MRS dolHg 44T & 9k
U gAE 9 ojux], 34, &4 W orle dolg 4

3|

4

E
O\I
P>I
i,
k1

=

4 S o 2ok= FREL o Y Edo trAd & AR A4

Language Model) 5°| Ut

0

2. 44 Al 7|E ER
B4R AlS] 7] e F=2 2E 29 A4 VNS ARESte] HlolEE A
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goke bl 2 79020, HolH Hol=, 5l w23 BAHMMI 22 27
AR PSS et dofg A4 2 %qoﬂ AEEUHNg and Jordan, 2002).
FZol| SoiMs B3I A1 AEEe] wet ojuiA] A4 okt HlAE B4 ok
of Sekd RESo] ZidEo] 241 Rtk ofv] tpekdt HEEo] /NEHAA, Ask:
R Qo B HoMe tiEAQl dAZEA GAN, VAE, Transformer 715k
LLM 5o tiote] dHHE=S St} (E -2+ 449 AlS] Aleed 2d 7
o} ojuet ST 3-8 2ok ZeAl HAFAl Sl

(B 11-2) MAY AlQ] AEST} oo 2 22
As2 | ou KKt Ex 28 =0} sizt oo
Goodfello | Abxie} TRt | O|0jK| A4, ?CGZQT&_))(R?*C"% o
GAN | wetal | DA A, | ool 5, | o 2010 SV
(2014) HOpN =2 HICIS A (Karras et al., 2019),
== ce etc.
Ol0}X| O[] A Beta-VAE (Higgins
Kingma & | CQIZG-CZH TNERD ;,Z et al., 2017),
VAE Welling X, HE £, Lieln| o Conditional VAE
(2013) A 27t B3 St (Sohn et al., 2015),
= etc.
MI OfElN .
LM | Vaswani WALE, | xeto] X2, GFT2?62(5rOVBV’E‘ReTt
BIAE | (Transf| et al. OIFC-CITH | X0 Of3H, (Da'i- | o018)
ormen) | (2017) | Op[Eix, w2 | xjor0p Ay | (DeVin et al., 2018),
i‘lal etc.

7} AdA P A7 HGenerative Adversarial Networks, GAN)

GANZ H[A|Zgh5of| AMSE= mAled T N9 3 F/FR=EA A==
EASHA] AATE @A USHT oWAE R = A4 wdojct
(Goodfellow et al., 2014). GANZ A4y Zd Hofo] & A4S 7%,
o] W2 Wy Ky} & #oFs AR

GANZS & 7H9] A%<l A47](Generator)2t & 7|(Discriminator)7F A2
B dsshe FRE A=t A7 AEE HolHE wEd, WEV|=
S HolEY] X9 oARE HIIsHA Hetl + AWe] Azl 4 A1E
ot A2 AAstk= FHE "ot (O™ [1-3)+= o] IS HojErh WA 2

[H
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ot
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e
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S,
-9,
Sl
2
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£

(a™ 11-3) GAN 3% 22|

Real or Fake?

Zlat ojofx]| (=T
(& diolE)

E=X: OfstgiA

GAN9] 7HdS A9 o &o] A& ARAHH] A= st §xA4
HH2 Aol RAHE FEGHA] Kol s A 22 JIRAHE vhEooF ot
| A%t AH7F ARRIA] opdz] Fdsfof glcy. GAN &
dversarial( & N)olg= ©ol7t 2 A2 HIE o] wjio|t}
W7 A71Y S5 moe IS obY ggo] gRd & AYVIE AR
sto] olu|A g T 4= A Hrt
£ 718 GANY op[HAE HojErh GANZ of#f9] EXTFE
Boto] ojux] 25 53ttt 99 = V7t A& W Vi DEE7NL G

o}
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M) ol G W VE Haslte sk DE ¥old shi =tk
D71 ol WElF Yelviol AR olvlAE PECE S g BlE I
olmlA7t Amht 21 ZeAe] TiE SEGS Eo

A 2 eolelel oA 1. 7 olelel o =
sk AW, W47 YHoIAE BRI 12 29T 5 JES Teg AY

St

(a3 11-4) 7|12 GANQ| OF7|ElX
Vo, ’L i [IugD (:(") + log (l D ((;‘ (z"l)))]
f_{ﬁ Gradients

Real .
-

Real
Noise o
DG ‘m“mn—)' Generator (G) Discriminator (D))
N
p j

Prediction of
samples

D loss

Samples

G loss

- Vp_mlilog(l—u((;(zf'}))) or v,ﬂ%i log (D (¢ ()))

=1 i=1

£7X: Saxena and Cao, 2021

o ol Ze AHaloR A THsi

min max V(D,G) = Exepyopaol10gD O] + E4pp_[log(1 — D(G(2)))]

GANS thfst dlojgAlof A AAet FASE dloje MES A/sk= dlo 4
519, oAl B4, Hloly 34, HYe B 5 tget Fox &8I 9l
o} (O¥ 1I-5)% 2014E%5E 2018714 GANS #HATAHS HolF= dA
olm|zo|t},

SHH GANofl= ofg] 7Hx] ©dEo] &A%ttt |4
U 271 GANY opF|g|x7t F45] o] gkot
Adske o olEe AT E3 PR TERte] THIHA 7L
A AR Qs ghgol FREAY EA= &4, & 71€7] &4(Vanishing
gradient) BAI7F BHOE AHHEct. 2|1 d<5o] EMAste] ARt dH
49] gk gHEA sk BE S3(mode collapse) @40] AT 4= 9]
o AFHoR A oln|z|9] tpFdo] HolA = EAZE dof

d
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(I [1-5) O|OjX] MAME GANS| WHMIE(EX: (Saxena and Cao, 2021))

2014

olof 7] GAN oE|A7} HHH o|F 9 &2 EAMES sidst] g
ohFst 750 A&E0] gtk (O¥ 11-6)2 W2 oju]x] & (Image quality),
71&7] A4 (Vanishing gradient), 2= T ASKMode diversity) 37olA]
GANZ 7IARE ¥ Hds2 e itk 42 d2 9 A7 5 o 74
AE ARt 2E, g5t H2 F 7H A4, H2 A2 Al 7R ZAE AT
TdS ou|stt(Wang et al., 2021).

(2 11-6) Original GANS A5t BHIS QOoF

- Against vanishing gradient
el A
e 1 e PROGAN. 2017 ad B|gGAN 2018
. MQG GAN 2020 !
BEGAN. 2017 ‘f"? ‘ 1 SAG%N 2018

LAPGAN. 2015
DCGAN. 2016

OrlglnaIGAl'{ 2014 | YI-‘G 2020

DGAN 2614 !
éaéw 201$

It PO iMode diversity
AG-GAN. 2017 @, o
o IGANs. 2019 § |

Image quality
Z£X|: Wang et al., 2021
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4. #Ho|g QEQFY (Variational Autoencoder, VAE)
Y& HlolHE F4o &%

s 54 TARTE 25k = AFZFol= 5Py B
£ FE335H folHE tA] ¢ HolHE HYsks IS I golgal FEr
QEQFC(Autoencoder)= QAT EQ}l UIGRE o|FojX AALES ulsi=d]
o|59] ofmloAAY Ao E(HolE Zhd Qlo]) AHEe] EAL Hie-a(JUIET)
ABREIDT & St &, LERIT = x5 Yol x5 ASsta, AWl
ol Q= AE7 Skgd o ALE A" Aol o] o YYT} AHo]
F A8 x7h "ok

(I8 O-7)2 LEJFHS] /Hg=ele] Adggto] 22 xplog AigH XS
HA 7Hlatent space)et Rttt AFH= HA 3719 FFE, HIv= AASA
RARES Uttt RERIFHoA= Ao AEgE EHUsteSE Slgolal Ud
AAE7tol Holeo] on|7t Y5E o] A4,

Ho|g QEQIFT|(Variational Autoencoder, VAE)= Kingma®2} Welling(2013)
o] AL A’k BAEE HUEA LEQIFH e H A4 7ido] F1E &8
e gargEolt 712 ERIFHE HAS W9 ZF Aol tis shte]
#2 E9ok= v, Wold REQFTE 7 AAHS ditt SEREE EYT
oh 83 ol=RE ARG 2 YR FoMA olF EdE HIAH7F Hid
= 23ty fIEoA 5] =L TlolHE A5 't BHos &8
T Atk &, LEQIFHY S HH9 HolHE EUY ¢ UEE ¥

AN

P
O
I

Qg 11-7) LEATH JHE

()
()
()

()
)

O
O
()

A7
LN

H
{

ol3 WERLE
(Encoder) (Decoder)
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sk Ao dohd Wolgd LERIFTE ] 2 d Hlo[HE AR HojEz

AGEHE Al Aot (O™ 11-8)2 LERJFTES} Moy QEQIFTA A
5710 ogA HEA| ARlE HojF= Aol

LEQFHE B M RS et shaEe AR si4o] of#y

A7dE dlolel7t A& HlolEof Bls) FZo] E‘:i

H  AAEZEA] Higt sfAo] golska, HAE3te]

A44 54 mieo] bt HEge A4 - dohe A4S At Holg &

= BT ZLolA Aﬁi-r oo % AAsIALH, oluA] B, ol

At (I™ -9+ Holy

QEQIEE T3l ¢ e 9% o SRR parslA] WaEsto] e

(aE 11-8) LEQITH (L)Lt HOIY LEITH(0FH) Bl oAl

Smile : 0.99
Skin tone : 0.85
Gender : -0.73 #
Beard : 0.85
Glasses : 0.002 |:| i[—l
Hair color : 0.68
X A
A
Smile : ,_,_A,_.
-1 0 1
Skin tone : H——/M*—-
-1 0 1
Gender : H—J\—»—'
-1 0 1
Wl _,‘"
= Beard : ——
R o A0
212
Glasses : —— e
-1 0 1
Hair color : ,_,_‘.IL,_.
-1 0 1
A
M H

=X OfstgiA
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(22 11-9) VAEQ| O|O|X| XH2H OflA|(HE2 O[DIX| (RZ JENUIMRH 2= ZERH
SZ ST TR 0[0jX] 4y

Boly QEISEL JJEHoR ojnlx 4 Bl B8Y 4 Uk Fol

JolHEsE Ao oluqE PHAY £4E B wol2st F7bE olujqE
uglals o] T8F & 9tk MRL CT A%} 22 o A4S AsiAy
Aot BAORE B8E 4 gon Ay Aw Zo| ol ¥ IGoliE
g Fsottt. Bt opyet ove dloHE shsle] Aze 2o e 44
Y 4 WRS: d AST 4 9om B gMolt gAE B2 5

A~E YO g Flsoi,

tt. g2 o] 2¥(Large Language Model, LLM)
2 FolA= LLMY] 712 Wdit 52 42 WA AmEL LIM| WA=

Adolet 3 2 Q= F=AolM(hallucination: 22} BAIS AwlEct TgT
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olE HYUS 4 U=(RAG: Retrieval-Augmented Generation)°] ™3l AE3T

2 I LM HAE QJof ou|x|9} 3/ 5 TSt FEQ HolH
T E YJ&Zo] 7Fsst LMM(Large Multimodal Model)2& Zslslal =t
oo thsiE AHHEE gt

(1) 71& 73t 32

LIME di+t=2 HolEE shgoto] Q7 fARE F9] AHdo] ofsiet A4
EE 4% A3AE Edolh. ?lo] Hdlo] ARAA Aole Tol=9] HiE(dHo
AL Higt gER oItk oA el S0l TolE V|Nto=E thZof ofdt
7Hg AALEE dolE FEZHOE A&tk Tdhes ujojth Qo] Hdo] of
FHoz g XA " AL 20229 ChatGPT EA1E SalA9oY AA 4
AR= 198092 ALY 2ttt IBMARE %2 (4F) Qo] RdS /st
o o] Hule Sk53t HAE U £ ©@olo HIx=sE AHske ARE E5H]
Y tF TolE dSstaitt. olF mAlE Yy} g 7lso] WHsHHA Qo
o ¥hPdo] o]fojFon I F A H(Recurrent Neural Network,
RNN)2 ©@o] A|[EAE AEst=t] 483 RdE & Wity 13y shs &
Ty 71 282 shsAlZlE d AlRbel AAaL, 19979 LSTM Al7%o] 7ids
HA =SIETO] S A7) 71 AFTeR KAl olF FIAlA
Wdet ERMAEM(Transformer)2he AFY o947 54613lal EHALT
£ Bcto] Qdol Hdlo] F4lAQl WHIte] AZ|7F dojth (Vaswani et al,
2017). AAl Edaz S8 A 7Y Q7] A9 EEH ST Y2 o]
Al ESHAEEZE tiAskaL Qi

EfARH opy|diA= QFH} HITE FHEHIH O-10) IFF). A=
HolAs Y-S Wokk F8 FEE FE5k= T2 ohH HIEHE X
7 &3 AHE HIPoE ANEE S A4t EfRAzRHO @42 A
o’ A(Self-Attention) WAUZCIZ T 4= Utk o] WAUEE St £%F
Zh o7t g dolsdt vyt Bl A=AE BUH "o o'l
ojXl ©oi7t g wojete] IAE "M el ARESte WE QL HH(Query),
e oofo] gt FE7E @31 #HER] 7l(Key), HSHLE & AMGE HE
HEQl Zh(Value)2] Al 7HA WE = FdHch AlX ofdldoA= 7+ ©ojo]
o} thE ol E9] 7] Ale]9] HH(dot product)S Bl 38=E AXketa 11 2
N2 IE 7HEete g &9 9EHE A "k (O™ T-10914= Al

_

_YE

(S |= R
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(% 11-10y EMAZH O}F|ElX

=4
o=

mc
zoc

ChSsl=

N e

Cr=elc

ofEIM

| S ot

kk J —

21z HZ|
ozy Q¢ Q) oz

O =3

oIy ol

212y 221

Z£X{: Vaswani et al., 2017

d 2 AUAS WY Hel] o] SBAIATolt LSTM A
e ex wdv ge skl FHY elane vlgel Aok Aol

A AR 2dSo] 2hddd diqt bioly AEE de=qd 1t
|



O ez

[¢)

Jat Aol wj-¢- wigdsto], sk HlolE7t e AAY Hohr] P& el A7t
= 5 Ak

EdAE o[RS 7Hter Sto] Ag7HA] GPT, BERT 59 thfRt LLMO]
M=o, o] Aejiat ofldl Ao ofsfofA B3t J5S Holil
At <O"™ O-11D)2 LIMe TS yepdich A WA £71(Code-Embeddings)
o9 EI|RE = HE REE0] ERAZHE VREe=E St Qi

(I 11-11) Transformer 7|dt LLM2| L™ H

CodeQwen1.5.

symbol-LLM

The Evoluuonary Path of Language Models for Code Deepseek Coder

= N
=4 TorRA
mur

Z£X: Sun et al., 2024

(2) LLMQ] EF Aol A

LLMoA = & dgd dlolg Aol A %i% Fou|gt gAEY A= 4
PE HIAEE AYgols EFAYolA dido] AT 4= 9ot (Raunak et al.,
2021). (I¥ 1I-12)= ChatGPTY FEA|Ho]A AAIE Hojal Qict. o]zst
IEAYo]H EAIE A3tolr] el dlole B e 2dy 9 22 UHE
o] AAI=IL UTHJi et al., 2023). e}t TANA = A1 &= dlolg

Q.

w2
N
;;O
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Al F=(Building a faithful dataset), As% dlo]f Zg|d(Cleaning data
automatically), 1831 HE Z7(Information augmentation) 5°] TFA|Y|
olAdZ A5t gt tike® A= Gty Hdy WRsiA= Edo] Y o]

Bl $a3% FEo AFckl B Qs FHo o RAH|EE E0l=F of

W4 HAUZE ZIRAY 2he] e overfiting)@ FAT - Y=s =
BRAEE 2@ 59| W] ok 1 9 Akiol A Ao} wde] e
20 Yo RN BIS AL IR AAHelAS BEtel AFHE 5

2 5

o Worm ATHT Uk 2EHOE FFAMolH BAL 9 Jlew AT
AS
T

A ZAIR AR L Utk

2 o
e

(O 11-12) HIAE MHH Al MHIAQI HGPTL| SZA|HI0[M GA|
GPTS Lhe YEst 2
HSOXI = ASSAIS 2| ZS0] CH3H
KtMI5| ZeqF

18M|7] 25t Z=HA|CHOl| 245t AIAS R,
SA ASEAS0| 1 SZ0|2k= 1|2
dias 7[20M FX28 5SS SHol| 0|8
StALC= AEE MPEM AIXERASLICE

X 2MYUE

]

(3) RAG(Retrieval-Augmented Generation)

RAG= LLMO] T4 Hshy| 3t 7[HegA 24 4
ot mEdast & 4 Aok LM 99 gks50] 4
g7l gl7] "ol 4 JEE & 4 gla, H840A &2
FE3 &o] vk F713 0% LIMZ AsksA 3
L Bl&o] FAok= wAI7F )tk RAG= LLMOl AYE 9AE

¥

9
rlr
L
o
il
:oég‘
i
st
4
pac)
)
lo

A THE HJEE Zo} 7 GAFCZHN o] EAE S5 AT UA AF
St dFEAHo]Hd A dlZsk= Hl AolAE RAGE dfiZ2&e] & & it
RAG 7HdL (Lewis et al., 2020)9] doA AL 543t RAG ZE2 3

A A9 AFH(Query Encoder)?} HA7|(Retriever) ¥ AJ47](Generator)Z
TdEct. (Lewis et al, 2020)9] AolA AAIRE RAG EE9] +4 84+=
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(O™ [-13)004 Ee v Zdrh |A 2] QS t= AMARY] A2 °[9
| $13t 2dof HedlzmA Fofdl A Wy FHE AFFSTh HAA7]|=
B AEZ HEoE oF X2 Ho|AdA T FHE HAITH f|7|Htioht
w2 7 52 AR AA T IR SAEERE 7:4134 | g2 EA(latent
documents)s& 7FA2th A47I= et A7 THAR 2MES A
oAl d@WE sk Aol mEolth (Lewis et al, 202009 =&olAe=
Encoder-Decoder 22?1 BART(Lewis, 2019)& AR&-5I3ATt.

RAGE 5317 flsiAe WA, AA HlolgE d¥ld Rdo] sasfof 2ttt
| AE Ho[EE HE %*]Ei Heksto] HE] DBE 5514 ©|FA
JHE7} S5 DB AM7] FRolA AREARS] #HzEjet #E HJHE g
&5t oJAl RAGY] &2 TR Zo] AgHr ARAE HYE =Rtk
/‘}%7“}94 Aol= H“Eiﬁrﬂ HE DBoA= a4 AEOA 7P Bl =
Fio| &9tk 55 FHE= ARAPE =t dojet 3 LLMA AlsEH
LIMZ 49| "AEe} I FHE 7|Fe=w FFAQl g BTt o] 2
S S (Y [-14)¢9F £t

(Gao et al., 2024)9] dFolrx= RAGY FAl S (IH I-152F #o]
TA5} SHQieh. dA A2 (Lewis et al., 2020)9] A7olx= A9 A7
9] 52 MAsk= Aol HHE FAoh (O¥ 1-15°14%= Fine-tuning®l i
FE} o] LLMo] FEHOoHA RAGE LMY 58 SHAIZI= Inference
AN HEol= F97F ot LLMY Inference @AOIA RAGE -85

II-

s
I

N

(" 11-13) RAG M 24

Define "middle ear” (x) < The middle ear includes

End-to-End Backprop through q and pg EiE G CEVAGY U
Question Answering: P = _ the three ossicles. (y)
Question Query / Ouejy Retriever p Document \/ Genera e ) Question Answering:
[ - ¥ ’] - | ¢ Answer Generation
Encoder Index
B  on = (Non-Paramet d i me
arack Obama was
R v4
R A A () ax) (2) 2 SEERSEEAY)
Fact Verification: Fact Query 3 Margin- Fact Verification:
. Z alize Label Generation
The Divine : ]
MIPS<*® — 1 Pag ——® This 1l4th century work
Comed i) ‘—/‘é | is divided into 3
Jeopardy Question —  F sections: "Inferno”,
Generation: o "Purgatorio” &
>
Answerousry C— | "Paradiso" (¥}
A / J Question Generation

/

Figure 1: Overview of our approach. We combine a pre-trained retriever (Query Encoder + Document
Index) with a pre-trained seq2seq model (Generator) and fine-tune end-to-end. For query z, we use
Maximum Inner Product Search (MIPS) to find the top-K documents z;. For final prediction y, we
treat z as a latent variable and marginalize over seq2seq predictions given different documents.

=X Lewis et al., 2020
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® H2E. 48 Al V1= S ==0F =Yt G

0!

(a8 11-14) RAGY 51 S 1Y

> Query Q
H User
-, HolE MY i

HE| 3! OE} HlOE XY
— z i

2| i
HE FY ClolE 23]

2| : 24
212 Hlo[Eo|M ©|0|§ : 21 Zo|o| HAER
JRUHAEDE 28 1 YHY 20| WE £ YE Vactor DB
spdfe] 22 0cr ! 37|12 88 ector {
i Ay % FY H Response
: DBO|| A28 G| 0| Efoi|
| — L L 1)

ojz 4 Ane|FeR |

sun Retrieval g 2@
Rerank, Fusion & H
ofe| Wiz S olgH -—t :
Y Fntol YT G4 i
LLM + Prompt 4

£X: CLOVA Studio

(O™ 11-15) RAG &™ 5&

Inference

Fine-tuning

Pre-training

2024

RAVEN

S

Genfead

Augmantation Stags |

Retrieval—Augmented Generation

ZX: Gao et al., 2024
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B LLME] 2l RAMOlA I HE VHE B3 A EAE g9
A

opdoliA AmE vtet do] RAGE 542 ttde & Alwvith. RAGE
F HlolEHlolAS &85l meel 719l 58 HlolEE =HE e
o ot 54 ErRlo] wetEA] k3 vt Fopof e
o Ee FHS A FAE AlTEeEA AFY Sl=
okge], 9 doHE rItter HHE o] wiEe] 2l AA o] HFo|
L2FE 29 &+

°lol RAG 7l&Z 8%t et Aulase] HTERL Qo 7P HEa]l
2 wolAR24TEA] Bing A ddFlelth 2023¥ 2€, Bing AA <zl
RAG 7]zo] A8 Hel® Al 7Isol 7= Bing AHEARS] A} Ao
el & slojx|e] RS EEote] AAolR sHE Ack=d of W, AlsH 3
g9 2A7 He @ Holx Jas @A BAEG(IE 1-16) #F). 1 9
OpenAIAIA = GPT Etaloﬂ RAG 71&Z #&3 WebGPTE 7Nt Hb Yot
RAGS] Aol 45l meh F5 o @2 £oklA RAG 7[Rt Af¥lA7} 7
g Zog Aot

rr >i L -

=

lo

RAG 9o LLMe| &2 @45 <o 9% & te ¥Ho=es 1dRYd
(Fine-Tuning)°] Att. ¥RIFEE LLMO =Hl 53} HolHE ShsAIA &

3 EEE glo|Ese ol

o,
il
l_.
W,
(o]
ol
e
)
o
T,
it
>,
(0]
2
)
0l
iz}
fo
N
N
%5,
o

B [1-3) RAGR IRITE H|W (BX: 0|ZFIIY|0[M)

e RAG oI
Ng HoIE 2% HOlE] AR s EIOF
ARZER U8 42 o o
HOIA 2 K =i s
St 3 ISISEIX| 242 CIOJEIOIA LAY
B2 B A Tlsy g NERSET R e R
01} Py o= O] &Y Hof
on Y Y | aME 24 29l ks o 4 o8
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(J& 11-16) RAG 7|gt Microsoft Bing Search

Neutrinos are the most abundant particles that have mass in the universe ' . They
are produced every time atomic nuclei come together or break apart ' . Neutrinos are
generated during the process of nuclear fusion in the sun, when fusion events take
away about 2% of the sun's energy 2 . They also come from the natural radioactivity

of the potassium in a banana ' . Supernovae are largely a neutrino phenomenon 2

Learn more: 1.energy.gov 2. collegedunia.com

E£X: semrush

(4) LMM(Large Multimodal Model)

AF7HA] AHE v} o] LM WHiet 9] "AE HolEE dksste] o
It TR HAEE AT 4 JE 5THS 7 Zdolt shH HAE Hlolg
Qo= ojmlx], e 5 tFet 39 4 1 & &8st A8 4= & 59
Szt 29 LMMolgt (a1 1-17) #F=R). LLMoJAE GPT-34 BERT

& EfiARH op7[dIAE 7|He R 0}‘:} IFH LMMOlA= EsiAzZe} HlH

Ft(Vision Encoder)et 22 thE BEES Zdsts HA ddof uat 2d #

¥ (Vision-Language Cross-Modal Connector)2} #2 olF[HIAE 7|HWto g

st GPT-4V(ision)olt} 2HKHLLaVA) 1.5 59 AAE & & JoH GPT-4V

o] BF "HAEQ} ou|XE FAO] ol 1 ygof s d9E o U= F

a% Z-301 ik LMMZ HlolE &&te] 7kssh7] whizol ofmf#] Q14 &4 <l
A 9 59 EokollA &87FsAdol &

¢S

—_
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o= LIMY LMMO] #Ee 2
-4y= LLMZ} LMM, 123 o] & mdlof| gt
LLM¥ LMMO] 591 Zde "gAE 7]Hk

(a 11-17) LLMZ} LMM X2| GIO|E| H|i

v

LLM

6

)
Text

9

LMM

Image

Audio

G

G

o] ol HEr

Video

~—

A mdo] AEE 1

REECE

o
=

=3
=l

22,

Kl

H]

ot (&E

St 3ol
glo]Efo] o

mupg

et

T84 24 58S I ZAE AoE Helth
E 11-4) LLMZ} LMM ¥ S§tae 7+ Hjw
LLM LMM S50y
xE oo SAE 7|3t el Tt
of et Eatamf E2ATO| U BN Q10 DA Y FAE
Clorst ©3j0] HjojE=
. BIAE T8t S8 ;’gw‘gc’ lo%halrée LLMZ} LMM2] &
I8 oy mop s | ST 31
=20
2] o ICHSE OF
wopg o meao | SRS 7IISI 88 | itk ol ol
o st 71 SOf0lA LLMO| B3l | H2iof T2 st B8}
=e Jlse Aoz 5 st ARH A2
AHO| X2, BREH
q o ,
o o | o ST ENEE | b swoms | s v Es
= =T S s o Ciosst Q30| Flo|E JHs3t ® 0
- oo ™
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AR Al 7le2 TRt 2okl 282 & Sk AAF Al 7] &8 EoF
£ udet 7120 et 2R =2
2 QA Bof, &4 9 eYe ol 11 Ho] =
2 ol mIZolA BAE Al 71e2 AET AHES 9 2R

=y,

1. HHAE FO0F Aty

A Al 71&, &3] Aol AJ(Natural Language Generation, NLG) 7]
&2 oot FeEiE E8E Qloh 202249 109 LEAE SA%E 95k AT
Al AH|IAQl ChatGPT 4 ©|F, BAF Al Higt #ilo] F7AsHH, o]
71Es AMEShe Aol ThFt EokollA S-8E 0] 241 QUrh1d titE o B
g2 7IHte® 3 NLG HE2 AFE7ZF oo AAolE AZsty £45k= A
S oA 4t HEH dblolHE A dojZ HMEeh=s ZZAAE QJu|sich o]t
ny, WE 8o E A= A&, JiQlstd B AT 5 ot o]

7t diskE A ZoF

A HAZ, NLGE FE FEH= HFY oNAHES] A 35, 9AE
Fe 342 &9 X AoIE olsfstal A AoAEske AREH ZRIH
oz ZgHriAdamopoulou & Moussiades, 2020). dielojA= opFES]
Alexa, NZ9] Siri, 18|32 F+Z9 Google Assistant 5°] NLG &< &85
o AAATe Aol HT JIste Aol S W] S MHAE AlFeih
SUYolA= Yool Z24f, 449 Bixby, SKEHF2] ofo]xH(A.) 5°] tiskd
AR AHIAE AlEsta ok (I8 -1 D).

12) Cem, D. (2024, March) . Topl00+ Generative Al Applications / Use Cases in 2024.
AlMultiple. https://research.aimultiple.com/generative-ai-applications/
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(T N-1) NLGE AF8SH 32 HFEY OAAHES| of
(RIZHE] Alexa, Siri, Google Assistant)

o
8:15 wil T - . . =
N Siriof, Xt ofcof| 8% 24 B2W H 227
ESN I g .

Play jazz

P HBTE 20174 8 24 OF
1201 2020) &t MEH T2IRt00]
Music.
[/ i it \ 2708 HYLICt
-

What is the weather like this
weekand? Li 838 &go] ofm
o

This weekend in Guirim will be

sunny with a high of 35 degrees. L&t SR QU QXM Swiss 217HS
I\QEI” SLICHL 98 42 2F 64| 4520

_____

Celsius and a low of 18 degrees.

NLGE Egt 2 Ho[EM o2 E A0S shashl ofsfste] HAE Ad=
o #4l 8g aoRlF Aulac] BHrh o Eof, FOX Sportst 314
A7} A7) Fo AT 4 Y AZ= YHEEES YA NLG AL AR
Z0]813), Gautam et al.(2022)°] A7 Ao} A7 T T83le] =14
719] Q9FE-S FASH= NLG ZES AAISHTh NLG ZdS &85t €lAE g
oF AHlAE @A 20l oAHA EIFOA ] o] ZP=r itk
AmazonZ HF9] F HAE Ho|HE shgoto] Al Bl 29K AlEsk= Al
H|AS AJZHCE 14 uR7EA 2 Microsoft store= A2 AFAE #H Q9F /qﬂ]
A5 AlFStL Jom15) o= dolHe] AHE Al slo|HERHIXE &85

13) Enhance sports narratives with natural language generation using Amazon SageMaker
| AWS Machine Learning Blog. (2021, May 24).
https://aws.amazon.com/blogs/machine-learning/enhance-sports-narratives-with-natu
ral-language-generation-using-amazon-sagemaker/

14) How Amazon continues to improve the customer reviews experience with generative
Al (2023, August 14). US About Amazon.
https://www.aboutamazon.com/news/amazon-ai/amazon-improves-customer-reviews-
with-generative-ai

15) Blog, W. D., & Store, G. S., General Manager, Microsoft. (2023, May 23). Welcoming
Al to the Microsoft Store on Windows. Windows Developer Blog.
https://blogs.windows.com/windowsdeveloper/2023/05/23/welcoming-ai-to-the-micros
oft-store-on-windows/
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o F2Z. WH Al 7150 ST FE0 EUYOH 17

o YlojH AmEAEOCS] 43E PR Q°F AHIAE Algstl Aok (™ 1T
-2> % )16)

(O 11-2) HojHe| SIO|HIZHIXS| ALE 2|7 QOF AMH|A

41 28 X HyperCLOVA

Hoga| 21 2958 ATEMS A8

L-E2AR
ABH 8 B IS g
ma
2. 8.8 8. I
48 1,842

ARl * ¥AS >

EX: HlolH Al 2IZE

t}. 9AE Fdlx P4 Eof

NLG 92 AN §AE Fofo] & g &8 Y2 HAE = 4
t}. Jacquard(°]9] Phrasee)®t Persado?t &2 A2 HAHE AIE ARES
of Bt mAgo &&E 4 Q= HARE AP o5 Y EHZE
5t AlR A4E ARl 9AES AlFste] BlRYAL uiAY A A8t
(Td I-3> I=).

go

_4

O:l:ﬂ

it

oo

16) NAVER-SAPI Al REPORT, (2021, November 29). https://www.navercorp.com/static/
20211129093002_2.pdf
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g N-3) HAE MM MH|AQI Persado?| 7HQISHE

[PERSADO]

Static Messages

O N

Dynamic Motivation for the Online Cart

OFAIE AKX & GIAl

Your shopping cart - 'l
Your shopping cart Your basket is ready Nice Bag!
e ok s evea o o Hor s of peaste low (e e i
the next 30 minutes. E“:;ij”“;‘“; Ez‘“s:‘::g?:; N :a IZ‘:! : gr?eu&em?( © the items in your bag are
the next 30 minutes. ;:*;;ﬁ';ﬁ S0MeOns EEH: TEE‘EEEZ:‘,‘:“;‘;‘;‘,?:
— \ J \, J \\ y
£X: Persado.com
2. g oo]dE Hof
UL I 2 HxE PFF AIE =ste] HARE Holy 45
S ot g4 w8 AHIAE AL A sieollA= oln] 22E AR
3 ZERRIATE AE ROl AP AIE E8oto] FAEE 40% =0 AREIZH
Ut TPl A FY F AT ae ALE BEE Y Al &
Y= FAsIeH, ol 23 Ad¥te] FA Akt 17 48 WSl iS5l
et 2pEste AH|A AlZo] Ha/dolA BIRE It
=232 ojn] 20239 KB-GPTE 7H¥gt vh 9low g8 AH|lA HolA A
A aoF 74 A, 29 715 T F M 715 ABSIiTh sid Al
A ojn] A 29e ARsYon AR FES 36 S Ao el
otk oM7Y AlY 7FsAS TS KBREE A AYNE ofeEt
AHY Al BRE TES A 33 Bolth. A8 Hopmi Y BEY AE 24

(Personalized Product Recommendations), 117 AP

Automation), " 812 AJA(Marketing Content Creation) 5 U5

ofert At Sl A%

rle

9= el B

114

=o|1 AF A& A]l7ZHConsultaion Processing Time)<

SSA7IH,

J(Efficiency of Marketing Content Creation)& =

A=SHCustomer Service

4o

ZF29] Aek(Accuracy of Product Recommendations)

oA
o]i



® H2E. 48 Al V1= S ==0F =Yt G

et & HlE A E ARS B 14 AY S BExE ok Y™
M-4) #=).

(O -4y 28 E3} 210 ZY-TKB-STA, LU MME Al 22 Aty

2%, B Al MHIA 214190 0120

=L &2 Total Al Agents

- ___an
Surd Web DIEME A AlRE P
BHE3 7IRA3 ¢ MR-TROMIENE ¢ ABIM C CIKIgEIA3 - P
. H A - . . . : . J
r - - : : . - 2 . : . S &4
o2 sgt L
( onet oger o1 oo AIDIOIFE FerlEEMay ) 10
( By g Lat A et H st a0l J - T .
- = !‘.3\
( ’5210” EH‘?:" '.’_‘ E’A—-" 017“ ”Ali_g J| EE C)E J \ /
B Rl LR A
( 1074 T2} &0l 9}\?_%;1])4@7';—' iz oo Al QX ]
- -4 - ) < J

Z%x]: KB youtube

2. O[OJX] 2! H|ER 20f HdH Al HE Al

B4 Al 7]e2 oJu]A] A4, olv]R|-ARd EHimage-to-photo translation),
olu]x] WHIKimage-to-image conversion), °©JH|A| 3 74, H|TQ XA &
kRt 2opof] s AEE Qlrh. 2 HojMe= 1 F 7MY Rkl 48 &
ofQl ofm|x] A4, olw|A] W, H|HQ Ao sl =gt

7. olmlx] 44 ol

olu|R] A 7|&L AGAESEEE HAEEZ Qg dkg oz Tkl P4Aat
ZFA|9] olu|xE YAt hHrACE QEAIA L3t olu|x] BAEE Al AH|
AQ1 ZE]3(DALL-E3) (Ramesh et al., 2022), ¥BAEFo]AH & TR}Ql Hof
of &gk mlEAYMidjourney)!?), AEHEY AEEE|E] Al(Stability AD7F A
et AH|olE HFH(Stable diffusion)!®) 529 AB|AZE JILH(IE TM-5) JF).
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(2% 1I1-5) O|O|XK| MAS Al AMH|AOI OEXLIQ| MEL v6 DHZHE
A5t 0|0|X] G|A|

MidJourney V5

All new features

£X: O0JEAL, Jim Clyde Monge

1}, oju]x] wigh Hof

o] A-Ak 22 2424 GAN(conditional GAN) Zd-S AR85to] g4
7t @F(Synthetic Space Allocation)& E3f o|ujAE Ao R A3+
A2 YulgtchRahbar et al., 2019). 3% & A =g TH50] oJH|A] S,
7le AdE AAREY 27PA] F85HA 82 & Uk dF £4 ¥
GAN(Facial Attribute Editing GAN, FAE-GAN) 292 d=9] 153t

< HESHHA oA £4& HYL 4 U=F St AP ALY oA |
71& % ofdolthZhu et al, 2021). ¢ BEe d2 &4 ®3 8yt ozt A
Aol Wek A2 oottt M99 on|x] wglel: A&dE 4 Utk (1™ M-6)<
FAE-GAN Eds &-gato] A4t o|n|A|9 dlAE Hofsil gl

mlm
f‘%
~

rlo

17) Midjourney. (n.d.). Midjourney. Retrieved April 9, 2024, from https://www.midjourney.com/
website
18) Stable Diffusion Online. (n.d.). Retrieved April 9, 2024, from https://stablediffusionweb.com/

116



® H2E. 48 Al V1= S ==0F =Yt G

(2 NI-6) FAE-GANOIIA “H-E O[D|X| g Z1t OflA|

NSHEO ST

With Bangs

No Glasses With Glasses No Bangs With Bangs
No Beard With Beard Sparse Eyebrows Bushy Eyebrows

No Bangs With Bangs With Bangs

No Mustache With Mustache With Glasaes
Black Hair Brown Hair Mouth Close

£X: Zhu et al., 2021

0. wrle A4 2oF

A FRi=o] 4 JQl HHQ Fopof] oA tiefet WHoE HHF Al
7} A8=3 9tk Ji et al.(2023)2 ABAZ A AAY olF|EIAS 7]u}g§ g}
o o fElS oflEskh= CLGANEHS At Yoon et al.(2023)2
ZZ(teleoperation) 2390 FH HE AL FESH] Yol GAN ZES %6
AAE oA E ShEote] HAARE Y= B E dSste ZES A o
23t GAN 7|4t g4 oE Hd2 o]d = J] AL W8 olsfste] th
ojmlr] =ZHYE =3I}t Aigner & Korner(2018)2 Alszt 3d-8HA+
(spatio-temporal 3d-convolutions)& AR&sto] A7t QA4S HIASH=
FutureGAN 2&& AAIFTE of2] ou]|A]9] =24 vjgS ofsfistal Tt <A
o] oju|A] ZHJS dISst FHTOEN, GAN 7|¥F 4 o5 7le2 Hek,
&5 'R, G AAl 2okollA AARE ol dH] 'AE HAoE FEEI Ut
(Fan & Chen, 2021). A1% H|Y FA=RE FJE F3IG9 oA A

©

.
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(Avola et al., 2022) &2 H|HAAZ +5 P55 A (Han et al., 2020) 5=
Z3h= GAN 7]9h 2gEo] A5 o] %E}.

o] 7|A4E2 BIRYAA B AlE &85
Stal Aot 201990 HAHE AVIRE 94 AE 7
ARgSte] 7HEe] PAE B B2 Y Ax= Aot I1F SHEE ﬁ‘é’a}% *1
HIAS AR 19 QEARE 20249 2€ Jd HAEE 5o Stk I4
S Aok= HAE F HYQ(text-to-video) EEQl Sorag EAIFTI0). AlY]
U g4 2= AZF 7]hQA Synthesia2D@} Rephrase.ai2d+= HAE ZTEIE
£ oY o2 ARl Zast AHly HY, Hl%- glo] 7ol miAIE @
= AR (0" M-7)9] 239152 Rephrase.aiol 2Jsto] 4% JaL_Tl 3
o] AHE HojEroth

~
Yo

Q.
Q.

o

(O3 1-7) H|C|R M8 Al MH|AQI Rephrase.aidf 2o FHEOX Z11

Empire Footwear, you've op{mu d.&lthem? Make atyeh buy your shoes from there.

EX: Rephrase

19) Gur, Z. R. (2023, March 28). 5 Examples of Generative Al Videos for Corporate Use.
Hour One. https://hourone.ai/blog/5-examples-generative-ai-made-videos/

20) Sora. (n.d.). Retrieved April 9, 2024, from https://openai.com/sora

21) Best Al Video Generator in 2024—Synthesia. (n.d.). Retrieved April 9, 2024, from
https://www.synthesia.io/

22) Rephrase.ai: Convert Text into Engaging Al Videos in Minutes. (n.d.). Retrieved April 9,
2024, from https://www.rephrase.ai/
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2. olulA] u op

Fa Bok= AP Al 71e°] -85 €84 & Ues HEAHQ Fofoltt
GHEd2aE FT ‘124 g9 Al AHY (Growth Leading Al Company)2t
/\H 22 =215 YHs, A3 AgE B0 149 JFS ol A
249 BAZ AAst ok olE Yo Al €83 dAE ZKHDX, Digital
Transformation)?] A& Hil glow, Al 7|&2 ARG Jir L2247
A 370l SAE Bt 2983 Fale LGRE A A Al A (xD)E &
83lo] A" Aoz U HEE Al 7|E 100%E AZFstE garo|ch, 3ga1of A
= ofo7} AgRlez wWstial, AEo] Wgfo® WHol= ‘B &I (Morphing
Effect)} shdo] A2 A= ZE]X] &3F (Glitch Effect) 5ol Al 7|&& +
A=At Al 7I8F 3F3 A& Bl 71 o] Al Bl8Z 40% dstlar, Al
2 717 70% DGEAIFT. B3, LGREHAE WE Meta)2t FHsto] AR £

F AT AR Aotk (<1Ld 1I-8) =).

Ol

O™ 1-8) LG |EHAL| O|O|X] MM Al MHIAQL Ixi0f 25 HHS0{R &1

REZ AL 2 PHSERlALEL

23) Mobiinside. (2024, June 17). LG&=8A, ‘I8 29 Al A¥Y &£274 9% 9 Al 32
57H. Mobiinside. https://www.mobiinside.co.kr/2024/06/17/gen-ai/
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uh, 4 L RE| ofulx) A4 Hof
Y AL 714 T8I A olulx] BHL HA WA ENSE g o
oulAE WASAL, 1A o] wE vt ARS AT d B
53 9ok A2 w4 HASSe o] 44 714E 5 3}
S 9. MAEL} 248 Jlow QIzlo) <lojg ofsisi, AFgAiele] tis}
9 o

53l BEd FEE At olg

[
u)
1o
i)
T
e
fol
)

-
i

3
WES T 5 glom, ALk ol g Hu%
o

Y 4 Ao L'Oreal ParisAke Wlol2Y Algdold AW|AE Algedtt

o

= P 1

it

sy AH|2ode 129 D= A4 &, AAF AlET oA LB TE 7h
gel Algdold olnAlE AAgstel ATt 2B 0(StyleShare)AtolAl=
AAoA ofFle e FHAF= 2B oAEAE AESiAl Sl
Stitich Fix292h= 7iQ S5 LB AuaoMe 17 ghed o #4945
AdE 713l oluAet I AT{HH(IH M-9) F=).

(I8 11-9) stitchfix2| Y& Al €8 HF 2F 4o oA

FARMRIO
0 Macaw Party Blue Mini Dress

$180.00

Color: Blue
@

Recommendedsize Al

Size
2D Free shipping, returns & exchanges

BUYNOW ADDTO BAG

Materials & care

Materials 55% linen, 45% viscose

Product details x

Complete your next night-out look with this Farm Rio Macaw Party Blue Mini
Dress. Featuring a sleeveless design and a high neck, this dress is a stylish choice
for parties, weddings and other social events.

SEE MORE WAYS 10 WEARIT & TERgR
ress leng

Maodel s sze § | Height S'0” Lining Fullfining

ZX: stitchfix AIO|E

24) Stitch Fix. (2023, July 15). How Al is revolutionizing personal styling. Retrieved from
https://newsroom.stitchfix.com/blog/how-were-revolutionizing-personal-styling-with-g
enerative-ai/

120



o M2, M3 Al 7150 ST ZeR0 Elet o1

3. 88 ¥ 202 =0}

w4 % 2L Zoplx BYY Al 7leo] B3] AE=HI . 2 FoA=
I % 54 A4 3 we 24 4, sk 24 BlA, 29 eHe FdHx
87 59 AElEel Histe] =<ttt

7t 84 A4 @ We gop

o4 A4 U wE 71452 AgAe] SAS HAER MBS 7aRA %
Qo] Hej7lee Postel Aol S ofsieka siARTh BEAQ dzE 7
29 24 Q4 AL ofukEd PN} ghon], oSS AARIoR 242
QAL B AU AT 5 AL /15 ABUt (Y M-1002 ok
Peto] F oNAHE THES HolEth 84 aHS LA Qs

o

AWS ZFE0] desial FLEvolde A S4= +dsH Ho.

- o1 =

(2™ N-10) OfOLE YzAlS| & OAAHE 8=

[2
Alexa Service

T eracor Lcho T L ——
L
L. ’.‘
5 B8
Kincovem light . -
.
Fome | OMfice ok It e

EX: OHORE WAt MOIE

=74 4] 9 ¥ Ve oy ANy EokolA &EEI glom, 1A AH|A,
o7, WS SoA I st Qth dE B0 o7 Holo WL oA} FA}O
AZ YL &goz 7|E5ty, o8 "HAER H3Blslo] A7} 7|2 AlAH] A

Jolet] ARSET. B3 FZole Aol A Zlel TR lF 24 <14

25) Hinton, G., Vinyals, O., & Dean, J. (n.d.). Deep neural networks for acoustic
modeling in speech recognition: The shared views of four research groups.
Retrieved April 9, 2024, from https://doi.org/10.1109/MSP.2012.2205597
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O FuapIE

o Hehwsl 27 PIETL 9low, ol Thst lojet Wete A=y o]
st giek.
24 B % AUsHE &4 ulA ol

24 T4 71402 GAES AdAze S4os WEsE s|&=, s
4 Aol 9e] ARREL} o] 71&S A8AE YT HAES BAsl 24
o washH, AL ook e AHHeT FAS Eoh HIo:
2 7luke] 24 B 71%o] WAslEA, TS AT Q= 240l AAET 9
t}. o}2 Sof, 729 WaveNet} 22 BUL Qlzto] Eaalg u)g S5
AR 4 ATHE M-11) F2).

(22 111-11) Wavenet?| CHYsH &% QIXIE S5+ LA KA

WaveNets Wwi@000000000000000000
—
Hidden o
Layer
') (B I‘ N Al“hfh i 'n.l'r‘;'l“iv.“ illll.ll-ﬁ"lzl"‘h'f' Hidden
IR =
R
u'lilll‘LJ]‘ll“ll!v\'li' "nl"n'\lhl‘uﬂ' Hidden
Layer
10 milliseconds m@000000000000000000

£7x: Google Deepmind

26) Hinton, G., Vinyals, O., & Dean, J. (n.d.). Deep neural networks for acoustic
modeling in speech recognition: The shared views of four research groups.
Retrieved April 9, 2024, from https://doi.org/10.1109/MSP.2012.2205597

27) Tian, Y., Wang, J., & Li, C. (n.d.). A survey of voice synthesis and voice conversion.
Retrieved April 9, 2024, from https://doi.org/10.1049/cje.2020.01.013
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H2E. WG Al V20| S YE0F =Y 37

19
o

et ofEe] Alzeh 2o AATe WAl g Fof AAgAete] 4EE
2 N&Hos AMGT gom, ol gAYl AFS FYATILE F2T AT
2 B3 Uk 24 A L SR vl 1A Aus, AES 7)), A4S
A qulAeld ALY 5 tleRg ool TEEL o, A8ae Mo

oI, 7l&at Qi o) 458E TS APaA TSl

=2 5 1 O ’

e dio] FoAE, Al 37 Uide 4o Hdste] et eHe 29
25 AT & Ao o] A Ale TRt 49 e AEE &+ A2
H, ol& 352 WS B2 SUHE =olet 7ot 53], SPIAES] 4

5 2
Mot Badel Az TU2E BT 4 Uk 29U 29U AEey
MoE FALER FHE &
WEAe] BAToh AEUe] B T2 Qlojz Wogsks 94 WY Ay
ABtgiet ((IF M-12) 22).

e

—=

28) Kahn, J. A., Yang, J., & Kearney, M. (n.d.). The future of audio: Al-generated audio
content. Retrieved April 9, 2024, from https://doi.org/10.17743/jaes.2021.0036
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O Y IE

(I 1-12) Spotify2| HIHAE A MH|A A

()

EX: SHOWMETECH

Al 71%9 wHoR A8, oHe Edx 4o FLL A&7
qlor, oj Alze THx P43 BREC 5o olojA Ut 2He &
92 44 Boks 9oz HS A% Ao oysE, ot A

4. Ho|g 3Z =0k

ohet FEe] QISA4IE A, 3
tlo|e7} "asitt. HolgAle] A77t AZ5E, AW shgo] dgd] oF
AA Q7] wizof, Hdlo] vt} 7hsAdE ]
augmentation) 7|&°] AMEEHTH 53] 98, &
HAS tf= RopojlA= olgfet Holy 54 7IeS& &3l IsAls 24 A%
= 3A FAE 5 Aok GEHEQl Holy 4 WHES 1E =Rt HolHE
BAoke Hlof B2 48 9 A2 W4 5ol tis ARl A3ty GAN 7]
gt B9 Al Hoh 22 Hlo =
= o]gA AHE HolHe JATAAY HE mHEHAE A7 AME
T Ak B AIE B85 Holy 2 TRt onRE A
oA oAl FHst=t H&d 4 Utk ouR9 SAE HSAT|AY

o
[
4
o
e
o
"
i
=
o
G
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® H2E. 48 Al V1= S ==0F =Yt G

(geometric transformations) A< ¥75}l3l(color space transformations) ©|
mAe] GRE Af=(random erasing) 52 7IE HlolH TG ¥ HO
GAN 7|5t Hdl=2 W2 3Hg0o) omx & 1dkds WAAZ|IL oln[A]9] 7]&
THQlS E thE THQl9] ojujx & WSIA7|E= S9)(horses-to-zebras) WHE
FE 2 o|u]X] golHE Z7FA|ZItKShorten & Khoshgoftaar, 2019) (K1 II
-13) #=R).

o2zt FHY tloly T4 WHEF I IFAFI7] sl AREEAY
(Zhu et al., 2018) S~ E4d EAE si2st7] st IiE(oversampling)
WHOEA GAN HEZ 53 HolHE 3435t BIAR oA 'AE % &
22 FHsH] 98 AFEETHLIm et al., 2018). o|#%, AP AlE &85t U
olg] T4 7I'HE deid Hdo HidHoverfitting) TAIE si&stal 22 H
o[E|AlY] WS AUSAATE= Ao gt A Y-S Zeth

)

HI

(a3 I-13) CycleGANsS &3t 2N
neutral [ Generated images

e PF) RSPEAEISCERXAEYT
wgry [ (B TACERT LR
dsgost G0 [FelESS ACEETRETZ 5
sad B m mm e B R |
happy fd | HERNSTHESES)
surprise £ (] ﬁfﬂd PR

£X: Shorten & Khoshgoftaar, 2019

FE fIet &4 OI0IX| 4y GiAl

7. 92 Holg ot

4% AIZ Hlole S7o] 28d & Qe t#EAQ wokz 25} o|ufA] &of
7} ltt. Motamed et al.(2021)& COVID-197} #§ Hlo|gjAs ERS: B
=2 SkEAI717] SRt X-ray HIolHAlSE ST W GAN RS AMEShe oV
g3E ARt Sandfort et al.(2019) 2 AFtolAE Cycle-GAN ZE2 At
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O Fuspla

golo] & H|xY CT o|u|X|&(contrast to non-contrast CT images)?] ¥
3 skGtto 2 g |29 CT o]u|X|=(synthetic non-contrast CT images)
= B/UHE M-14) FD).

F7HH0 2, CT on|A|olA ER A719] & /4, 2 /35 GAN(Deep
Convolution GAN) ¥ 274 GANS ARgoto] 7+ ®H 2 {uF 233} oJu|X|&
S7oh= A Al mdEo| AotEo] 2itHRonneberger et al., 2015; Radford
et al.,, 2016; Mirza & Osindero, 2014).

(a8 lI-14) CycleGANsS &8%t & CT 0[0|X| 4o OlA|

True Contrast T Synthetic Non-Contrast CT  True Contrast CT  Synthetic Non-Contrast CT True Non-Contrast CT

£%{: Sandfort et al., 2019

. 2253y EoF

diole 574 712 AFE v Zio] Holy 4 "ol E4siAu 34
3t AEIE OEAY B2 dolE R} offle Holg ohE ) 53] {83t
A AR g AHEIEE HEo, u=se AeFd Tle
(Waymo)= Hlol8 374 7IHe &8st A+ AsAs Ld 452 T

AFHHWaymo, 2020) (I II-15) =), ¥ gEo] W2 EXT =2 A
of tigt Aol Ssliie. E2E Av= =71, EEOA BEoladA & F=
3A) ARSI ASAls B9 sk HolEAl 7] Tl Azt HE
o] @o] AHHGY AGFF. #ST Ho|HEERE vt FE= HMFE Hlo]
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o F2Z. WH Al 7150 ST FE0 EUYOH 17

EE Adge=s dojxe XA AT AeAls e g5 Holy a&
o O 1

2 oF 104} ol FAAA & YT

(27 N-15) XHeFY 7IE 3t Yoj2e| XET% 2 CilAl

N

£%|: waymo.com

ok Afols] meh o}
Aolw] Rkt BStel, 2 APHY PYIEL dole] 9, 14 47 &
4, 293 BAS Buo] 2 BAS Rt 5 719 2 sl g SsE Fu
oIk, olefa WSS u] 9} AIFHOR ABAS 7|42 BEI] PYIES
BAeke Q77 TS o|FolAn QAR oy TEE g WAt A3A|
% melo] Shd W FHekA 9k Aolrh. Eak 345 Wk Aol 9]
FY BYY A87RST NS FEI s A Brso] ZHTHCremer
et al, 2022). wWebH Aolsl AFL FAS] A
o BEHOE Aol AFL Bx 16}—5— ABAs B ﬂ% 7171 91 A
D astHERY, 2022). €39 et al.(2022)8] Aollx
Tl 490 412 HWPS] S WA T8 oo

o g o}

29204¢] Hopol A dlole] 57 7Me 1A AWS FHAIL AE M

29) Seoul Shinmun.(2021, October 25). LG Electronics innovates customer experience with
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O =ua|s

OIS Alsoks o 989 €851 Atk LGHAR= AR(Augmented Reality)
71 &8oto] o] 7P AlEE FHlist] Aol Apilel FxtelA Al 7MY
o & HiASHE 5= Sl= AHIAE AlFSHL St olF & 1AL AAE AES

[e)
43l Aol AR el Hd 4 glol, Tof AYe Bk A ¥ 4 A=

53], LGHA= 17o] AmEEZS B9 AlES S4AHE AlEdeldd
Ve WS FAI8He], 7ol AEA] Folup AR AlEe HiASEL, TRl
W 7], WS v 5 e ASSHAL Sk olEdt HE avRelA wHEE
a5 AsockL, ] dEES Eol=d 7odn LGAAE] AR 7le &

o
o= -
279 Mg P53 wElo] gt JAeES AFetE, o U 47 VL ¥E
st o FaT dFe FHAH 116 T2

(I 1-16) LGTRE AIAR 00124 AR 73 3F

2
M
2
>
1o
=
o

() AWay Cassette with DUALVane

AR technology. https://www.seoul.co.kr/news/economy/2021/10/25/20211025017003

128
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5. =W 7Y A
7k A

A3 SDSE AAE Al 714S B85t 7199 dolg &4 9 HRYA ¥
& APk TRt R4S AT k. 53], 7199 bXd dge &4
T, dolg 7|ute] oA} AHg sty 5 Al 716e AFHoR sty 9
EH@ A SDS9] AAE Al =2 7IdEC] WHidt F9] doleg avtyos

gg5he H olde FT Y FUL W

N=d 1 Qth3D
Ol o 44 SDS= Al 7Iit9] Hlolg 24 &£242 53 1n49) vi=y2 g3t
g PHAZILA Skt o] £FAL Vo] AR S QA|ES wET A
A Aedo=M, o] HlolHdf Zuiet Ay A& W o =S 5
. o] AHlAae Al YT} gEid eSS 85te] 1749 HofEofA o

A AFOE FHT, ol HEoR Wi
S5 Qiek E3 Aol H(NLP71&S Fo) A847t Adlo] FBS |
A7 ole] dat gwe Agsks sl EdEo] Yol A8 Wakael
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OO
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rlo

(e}

3 YR AHS Y= 59 Hoke RASH ok EFE A& AfERS
Bl Al 71€9] Ho| Wyrsn, 149] ¥iglels Q7o) A&SHA ol-goke Al

22 Y Al 71e9 Y2 A4 SDS7F bxE ¥
£ AT AFo|tt. (™ M-17)2 A SDSY

30) 44 SDS. (2023). Enterprise readiness for generative Al. Retrieved April 9, 2024,
from https://www.samsungsds.com/kr/insights/enterprise-readiness-for-generative-ai-part1.html

31) SYLE. (2023). 44 SDS, Al 7|9t dHolg &4 Au]A Zof. Retrieved April 9, 2024,
from https://www.joongang.co.kr/article/25191986
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O 2uHsiE

(I3 -17) M4 SDSO| Enterprise Al AHIA TME
- P - M - BR - DFIE - EOoi/AMHA - ZEXY °A| OHLIX| = ME|A

@ R&D
m MY A (2]

e &, Brity Copilot <) FabriX

[‘j ‘Gen AlJ[EH EI S2M" || "JI28 Gen AIEAUE" || "E2EAR XIS ERM"

@ Brity Automation

Use Case Chat  Assistant  Prompt

Service  Studio  E1E3!

oy o o ol

Bot Designer ~ Agent

=& [ Fraas ]

m ASDS Filter Orchestrator Plug-in Cognitive Search
YAl Multi Agent LLMOps Security MSP Copilot
et Stack

o 2%
Al 22t - Samsun:
le} ORACLE
‘ SIZ2 MHIZ ==+ Cloud Platform ‘ S A 3 cLoup

EX: o4 SDS €271

1. LG

LG CNS= B3 Al 7l&2 &8sto] 7|9 W Bast AX JHE 5874
o7 = AAHY AHIAE EYsIIH2. o] AH|AE= RZ9 AH AU
HAgtetal, Y] 8T FHE A& AL o+ s AAEUIHY. =
A olf= 71d W Wit ¢ HE7F EAHAEE, olF BEFo R HAsta &
8317] ojEe EAZ §2asty] 98] ool thFE7] wW&o|gitl. LG CNS
BEE Al 7|eZ B9l ol=et BAIE sidsty, AYEo] o W2 it 2F
T 5 EE AYstat st
g AulAaE 719 Wi ikt dlojeHjol At EAoA HEE Aoz A
3k, ARgAF AEo] tigt FEdt FHS AFeE 7152 25 9ok Al Y
4 duEFoa= Ao HH(NLP)7|&S ARgste] AUEo] AdAzR o]
2 JHE 8T 5 I&E 511, 714 Sa2 B9l ASHCeE de=2 JMAdst
ATt Ay A== JE JA AZF &5, A9 JF a4 Y, A4 A
o] g8% Z7t 5o| EgHL (I IM-18)2 LG CNS9 ‘A& Au|A
AEE HoF3 Qi)

IS F8 TR A4E FEY FEd € i /A, Holy Eek E
MRAIPEES ZA|, Oefet 74 719 < et Y 5ol Uk ol siEs]

=

tlo |r

32) LG CNS. (2023). LG CNS, /4% Al 7]¥t |A3%2] AH|A ZA]. Retrieved April 9, 2024,
from https://www.lgcns.com/pr/news/49240/
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0!

98] LG CNSE B4 79 Z2AAS 4okt dolg Bet @ g4 ol 3
2L 9% YR 3RS Y 59 WS BASE ok olgh 2 AHY

[ 7149 =L 1G ONS7F 7199 A% B $ae S4shy, 34%e 45
I 4 ek Zlgska ek

>

(2 N-18) LG CNSQ ‘KAZ2| MHA TNT

Assetization With Al

719 WRX 4 LG CNS MAE Al
- 2H

oxtirig)| a2 |[ 7e 2 2E0|Ef (HGPT) ax

x4 E4-1

L
a0 -0

L

2714

22¥ 7w 3¢

EX: LG CNS E21

o 223

Al AT A AuAS 235E Al Ag AB]A9] T Esh= 20221 0f o]F
ojxlor, HIF Hlolg AAEE B 58§ o] Edo] HEEU133) LG Al
A7t A 38§ ol HEo AFS AF ARl dA +F=H Utk
202498 ZHE g A AuAQl ‘Al ¥iF] A|AE o] g Folot,

AAE EQo] BXL 1A Aqu|A9] A gRYoln, BEF Al 7|HHe] 4F &
A AT E S35 gAE AgS AdEsh] 93t viAo] gtk A8 Ropgs 1A
Ad, Y 292 B4, 38 4E 54 5ol Jdew, GPT-4 7Ivte] 483
Al 29, Aol A2 &, 9 ZED 7|99 ZiQlst 24 s, A &

33) DailyDot. (2023, December 4). &84 Al g4 @3 9 njzf A9 Retrieved April 9,
2024, from https://m.ddaily.co.kr/page/view/2023120411201332122
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59| A5 Fsla

71&o] F9
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SK TECH SUMMIT 2023

HIZE olo|E] FiE3t
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“eo|Ef Hizt e

MH|A HF

H12i8 COIE] Khat w2
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EX: SKT Mol

ilo|&f =iz
(THd TEXT)

g @Kz

CEREE FE

CIEELy

METAJTEXT

O™ I1-20) 228

Al BehEe|

EAER Ay

2MA | 2B

EEYM DS

X4 ol

88 Al B

Anile

ey

£

24

CiiEl® e DEst

a1 =
12

Al FEE(2)

*“lo I:El SK TECH SUMMIT 2023
SES AR
HEEa H|a
Open Al NAVER Google
SRCaCteo e (chatGPT Enterprise) (Hyperclova) (PaLM2)
EHHO| XpHAR DL RS
SHBME EC{Z B, i =
HMamzp | Zick Rl BR0| SNKK | 7R Cuo] KietaRE chatGPT 3.5~4 Aol 2| o] 201 M = LOLES =
Hs as 22 gL
M5 g SIS 0| LR
(domain 5
‘ejl‘gf‘ l%i% 410710 455710 6.80/10 5.90/10
FS 40% 35% 20% 10%
input: 512 Input: 8,000
LR output: 1,024 S2000 e Output: 1,000
AAE] P X|91 045 | E1I0IE1§§EF YR Onfglemise S A|AH S8 Onfgremise X|@, Ao S8 Onfglemise S A|AR S8
AR S R ojxg ojxjg oxg
. o Adapter layers 3t HFX
finetuning e AR A alxig 1% 0 H81, Lok wA] A18l ol
5;1&1' M= ﬁjlfloil glof gx FEEE2C MUIAR S5t D7 ¢
. i o XEto| A2 =+ AS IDC L 7% U MBMS Sot M2(Asia-northeast3)
ot Srprmise PRAGCES | dexiopiiR 4R 0308 | sxes regiondl X A,
Lt | 284 A ClI0[E] RALS/REHE ofeh
CIOIE} AAHS /RS otet API MHlA Rigl
=3 s ololel 74 NSH e g | Chattemplate®, code | yiaqi gy ol2 9 et B2 LM HIZ

interpreter AL b5

EX: SKT Mol
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® H2E. 48 Al V1= S ==0F =Yt G

gt sl

SISOl AE H GPTES AL3E Al AR AH|A oJPFR ATS
t}39 g MulAE dx] ARE X, 3, g4 52 sk
ZA5HH, 71& "j7]A] 917] %5\_2 EO2 A 4AHS PA3IT}E o] 8A= 24/7
A digket 4 gloy, o]gxEe] ARy Edto] W AHHE HEFSHY

ABet, B3, AT BRSS9 oW S5t Al BAHE 29T AZolet,

4§Hm¢ﬂ5£;%a%oﬁ9%ﬂ7p1muww4Hﬁwa}~ygAIﬂ%

2 F8sto] 14 4 FH L AT AL Bolud she HoRA, &4 1

A ou Al B AR TSk B9 J15A BT 14 4P 2L o9 ae

e FUAYIE ApastEl AHIAE AT ool £Y HHoRE ol Ak

o) 48 Az 2] ARl Aol Tk, Jlge) £199 A1 ofg
k=13

A% 718 9 g gAe A Sastel AN Al 714 BETIA ke

J% 718, o8] H7|A] AF AE A, wEd o F
o] Jom, AA A, S, ¥& 5

AlZE AAZro 2 Xﬂ ‘H’/} Al 29 9 d0EE2 GPT-4 7|9 A43F Al &2
42 &80, 75 LLM 7[5 AB|29] HAl HAdS Wy

2D A=) 9 "EHE 7] JiQle 2 daElsd A4 24 Ve AR
ot A% Axzs o 4F 719 9 vHA" a8 Y 24 TSk AL,
o AF T S7F 50l 3em, o AF 719 ZeAA G8&et 3 I v
T o] olFold Zez qigdEnt

34) PwC. (2024). Al H]ZYA &8 A Retrieved April 9, 2024, from
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40) SH=AAL (2024). 499 AAPE Al &8 M2 Retrieved April 9, 2024, from
https://www.hankyung.com/article/202401065991i

41) 7ZDNet Korea. (2024). Al 7]&=Z Hsll= AU AHA. Retrieved April 9, 2024, from
https://zdnet.co.kr/view/?no=20240412155316
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o]}, Ghost Fleet Overlord Z2AEE 20180 AJZEoH, ofy] TAQ
AT g7t S AA, 27 ZEEEYY A= el Aol 2020400 54
O o]Fojfrh o] IRAEL ALIA XY FolH, A= 72l Y A=

T7F o]ojA 1L Ut} Ghost Fleet Overlord Z2AEOA Y Al= AL &
T AE 24, o9 AE AN gAEA 59 9Ee T 449 g2

A5 AWEE thaat Aok
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4
A ARE Al F9 o] AgHoR ST 4 ULE FaT JTL ST
oh oo Bl FQl P Fwo gohE, 714 wiak o A 52 el
S} olo] WA YT WAsiF Ak PHY Al AKEOE dolHE HAs
of oY AR ABOoE PP, I AAS U 3B WA /)5S AUt

(Johnson et al., 2020).

=4, fE AE 2 dF AY Zofelth. AAEY Als 79 o] AE o

A4 ARE Susks d wast 4R AT sWold A Yot wet
o §HYUe WAtoR BASY, WA AL ApEdch EY, Al Ao

= =
5 fRe sy, ol sEoR AEe AH WS AFoR PAstel A

A

AR, “AAIZE gloly 4 9 B9t Fopolot. FQl 9Ho] £Rsk=s WHiet &
o] HlolHE AAHF A A=sto] RouRt JEE Z=&3tt o] HofEol= i
g 2, A9 olF AR, §4l 4% 50| ZFEH, Ale ol 45t AER
HEE A5k o= AAte R Ao E8HtHClark & Davis, 2022).

U, QAF % F A& YAHEA Rofo|th. AAAE Ale 52l 3ol AlidA
23 ARoAE AHgAoE ST 4 TS otk oA el AAEE Al T

O O o

gl 2y | BT 2 Aol oiyet Mz A di siazE A4
sl APl 5= WA g =01, Al A9 A Xt 2Ade E
AdE W M2 A AZke Bl ol 43T & 3o o= U 7l &
e AAREC R Mg skl JF-E gshAl Eci(Williams et al., 2023).

T} Ghost Fleet Overlord= 891 3+,
2 AAZIo R HolEE Ffotal E46}

HHoZ HdHT 5 = H=FHE A Brown &
Taylor, 2023). ol &3 UEYZ 54 AR Network-Centric Warfare)ol|A]
Rl 3ol g2 A Ashert

gojd Ao ZE&H: TRt AUFRE 7INeE At &S At
o|F HIFCoE Fol 49 A&AS EIAESH: WHAolth AlEdeld oA
Al= ASSHA] Hot "ol H8ske 58S FHA7IAL, AAl ZHoA oA
L= E sHE53tHRoberts & Thompson, 2024).

ZEZ02 Ghost Fleet Overlord ZR2AEOA MAHY Al= FQ1 9] 2
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O FuapIE

243 584S Isleis WA V& Aje GUTh Al A 23 U A
9, 99 AE, AN oA, 18l dols B4 59| et dcloq 48
o], 24 ZA0] 43 K54S Rl Atk olgist AlY WAL uje] s

AolA FRl-Fl | AAS] S4ol 2 dgoltt.

uf, =2AE SHARC(Shaping Hostile Actions through Reactive Constraints)

SHARC(Shaping Hostile Actions through Reactive Constraints) ZZHE
= He SR At meafos AYY AIE E8sto] A9 P52 dSst
I Aofske © 2HE 9FI Uk o] ZEAELE= 201940 ww SRS}
DARPA(R] = alsATA =)o Qs Al&=lon, 7] A4 Z2AER HA
= A& JAPHIL Aok SHARCE F32 9] dezd 442 Aljtsha, 159
P Y aldste] AR 95 Esk= Aotk o]stollAl= SHARCOA]
AR AlS] FAIAQ ddE B4k, olF B9l A9 = BAlck: ol
ool AR 1A} gt

A, A B S 9 " 24 Zofelth. SHARC Z2AHEQ] FHe P4
3 AIE ARES 49 B3F HiEels 246k, 1159 HsS dSshe Aol Al
= WS dHolEHE 7Hteg Ao A s ShEotal, TR AlUE] 0fA
Aol HT 7FsAdol =2 5= AStth o] A& LA Ao T8 HE
2 AMEW, Zo] ojgA whEdA| mE mielgto gy ol Al g
7Fs ot RbeH(Smith, 2021). X3, AP Als A9 2d HdS 4510, 9
FEe F5& AEToldske T Btk olF F9 49 ols BEY 54 Al
715 dl&ste] mo] AAFCcE & 4 UA ¥H(Johnson & Lee, 2020).
A& =01, Al= A9 A HIXE A5t 159 A=y =g nefstal, 7t

(]

©

4 FsAo] e 37 Aueles gt

S7), “GARRE dole] B 9 489 the’ Eofolth. SHARC ZA|Eo]A A
4% Als ANZEOR HolEE BT, WSkl A% i S74ow A
he S AFsi Agolde] AL WS w2A Wb uiel, Al o
¥t A ARUS B £UE HoleE AAzko Asky, ol migom
Ho] W5 Aok TS AZWHClark et al, 2022). EF, BHY Al:
o] g49e AAztor wUHYsk, Aol e the Wk Ao At
st o2 Bal ASwe o w2y A A4S WY & om, A9 P52
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Alesto] T150] Wohes AT $5HA] Eole s FErtti(Williams & Brown,
2023).

AR, Ak 7|EF 2 AF Holroltl, SHARCO £Q3%F HEL o] 3=
‘A|2K(Constraints) of= S A% 0}— Zolth, MY Al= 29 7153t F&5
BAEE &S & I=°] AYT & Q= F4E AlRtcks S AR o
25k AloF 7I8E FT A2 o] BT A%l Eoles fkstal, 189 He
A FAHS HAaIRIHSmith & Garcia, 2023). 9§ £°1, Al= 29| FAH
At BiRE EA5HL, T1E0] B4 A9oA anmEQl des BAA| ESHEE
ol YAy 34 A& AAsoE ARSIt ERE, 40] -’ﬂ@ T s He BRI
gt & v eR, I59 AY9E Adtls dEE A& 4 tHRoberts,

A, AlEEloldat A HHsk Hopolth SHARCOA 4% Al tiere
A AYOIAG Saste] o] 2 LS EEWT Al ofg 7 s
3 Aeles Agdoldstn, 1% 7 AnbES) e WS Ak
253 gk o Alolge A4 A% ST wsiel, Wk 24

o

1%,
o

L

"'Vﬁﬂﬂ, ‘Aol o wpolt tf-g Fofolth. AP Al H9] AeF rE =
L 3t gich Al: Thfst HE AN 54l A dlojE)
SRS FE0L, IE°] o' WHFeE A 74
o] A=A A& Eet, Ao AE #HUS WA, 159 $AlS Adst]
orEES AlRteh= Ak AAso 2 A4S olF 9l nE2 29 9
= HE=A ”Jroyoh—l I59 AU Alofete "gde T & Ak (Lee
et al., 2023).

Q9FshH, SHARC(Shaping Hostile Actions through Reactive Constraints)
LIRAE= BHY AIE &0 A9 P52 dSotal, 159 A&y A9E At
TOoEN FA 9-9E Hsk= H F85HA Zlofstal Ak Ale A9 =
Ao g EA5H, AlEFelde sl 249 die Wb AAIsh, 2ol «
Sl= v o 7 AEE ZYsA] &= k=t AJAE Al SHARCO AZF
Q1 A o] EeAQl 8948 AP Fal glow, u|Fo] FAF AR HE

£ wasjol Aol e

L r°"
5,
in
lo
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=8

ot

(o]
H

ok

Fe

i

RO o dEt.

v, T2 AE SemaFor(Semantic Forensics)

o=k R 15 ATLAEHDARPA)Y SemaFor(Semantic Forensics) T&
T 201990 AlFEC] EAE A&EI Qe ZERTIHORN, AAHF Al 7]
<o] S35 W] wet 59 FHe} mjtjo] 22A-Z AMEstal A5k HHE
Acls o S8 52 Aok HE 2 9 < gEd Ve S8t AT Al
= oA, BlHL, eHeel A2 HAE =9 A Tk 2R P
Ao, olfdt 7e2 o9 AHY g4k ogdH £ Utk olsloA=
SemaFor (Semantic Forensics)olA AAE AlQ] Iaa} wltjo] AefA =0
= ike i TR ) 1

SemaFor= GH|o]F(Deepfake)?} 22 AT AVl W= 519 SHI=E €©X]
sh7] f1gh gttt daElE =5 ideke AS BEE S ok of7]ollA
B8R Al= &9 bt 22 HEE T2 7)ot

AR, A g2 4 g B4 7]eo|th B4

Ol

_;

A 9 o 3 Al= FEL2 Hlo|EE kst
of OFet AAE QAlsty, 1 AAlEo] AAIRIAl 22 ARIA sk Y
< 2511 ot SemaFore= Al BEZ F3ff o|n|X|e} H|T QoA m]Agt 22Z
EJU—Z] }Oq o]_'_] Z‘]_H;_',] AT% X‘LQ]— —%— lﬁ":‘ ] glq—SZ)(AImlD
=4, "9AE 9 ot EA 7|&olth AAHE Al HIAERF QU QoA 9
n3d EYAE GAoks 99 vt 9EdS s AAdE "9AEY 34 Hlo
B 943 fdE 7HAaL glon, o|=et HielS AV gs5sto] BIgAARl #
= Zofditt. dlE S50, g3k AF wEEold TR wA VAR AA| 71ARRE
93, 44 Zolg HY 5= Ut olF AUt R4St BAT 4 Qlrps3sd)
(Breaking Defense)(C4ISRNet).
AR, “AE 7P vlHo] g4 7|&olth. SemaFor® 8 =i+ HH0|A9}
22 4 HHolE "A5ks Aotk AHP Al 7]&2 oAy H[H oA A

52) DARPA. (2023). Semantic Forensics (SemaFor) program. AlL.mil. https://www.ai.mil

53) Breaking Defense. (2023, August). Pentagon launches Task Force Lima to study gene
rative Al for defense. Breaking Defense. https://breakingdefense.com/2023/08/pentag
on-launches-task-force-lima-to-study-generative-ai-for-defense/

54) C4ISRNET. (2023, August). Pentagon establishes Task Force Lima to study generative
Al issues. C4ISRNET. https://www.c4isrnet.com
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o F2Z. WH Al 7150 ST FE0 EUYOH 17

AE T I AESHAY, A AT MY SEoA ot FR A
Zropditt. o= oFojAel HAd Z&o] tigh WolgE Eol= 8% 7]&o|tsd)
(Cloudera Blog).

A2 07 SemaFor TS AP AIS E-85to] TR Ze=9] Al
& Bt 71ed EYE vhstal loH, ol Bl S¢ JHY TAkE
Alstal, myole] MR8 Aelske ol 7lofeiet kARt BAEE AV 2= A
2 Ad FJA] EAote g, olF ShHdstal gglFog Egol= Hioto] &g st

AL Z2AE GARD (Guaranteeing Al Robustness against Deception)
Ol Al AAHE A} ZAoA] 2K o2 S-851HA, Atd 404 Al
o A=y ke EASke 2ol "We 8% IAVE HAH GARD
(Guaranteeing Al Robustness against Deception) TZAEX= o]zt QX
FEA1717] sl DARPA7} 2019978 A8k Qe ZRIHOoR, Al Al
T FF0] =EHUE U AlsH AsE ¢ =R she H S8
A Ak BAEE Al= © £141Eﬁl*1 83 g2 s, TRt oy 7]
SA0] gt ol 7l& ol 7]ofstal Qiet
GARD Z=2AEA AFF Al th3d 22 SHA F83 T2

l

T 4 o o
o,
N,

4
o2

ol
—_

AR, A FAo] gk Al 2E HT' Fopory, AP Ale Al Al2go

_:

AejaQl gelo] o) BUAHAAAL BRH AVNE EEFH 4TS PHSHE
4 ASAL, A Sol, FAR} HOIEIE ZAAL BEo] Al AATE 2

A7 AEE 2] 93], GARD ZRAHELE PP AIS o]8s] 4 dHole
< Ity HS5k= 7[&E 7Eetts6)(Breaking Defense). ©] 7]

= A50] Al Al2He] 25 FRE FU Aade 2sA7]E & o o

A 5] 0] 9 SHKCloudera Blog).

=4, A4 Gﬂ/‘](adversanal examples) EA] Hofo|c} APAF Al= Hlo]

—l

i

55) Cloudera. (2023). DoD launches Task Force Lima to explore generative Al. Cloudera
Blog. https://www.cloudera.com

56) Breaking Defense. (2023, August). Task Force Lima and GARD overview. Breaking D
efense. https://breakingdefense.com/2023/08/pentagon-launches-task-force-lima-to-st
udy-generative-ai-for-defense/
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EloflA H7842Q1 "oy oS A ok= © &3tHo|ty. GARD: A8
Al BEE g8sto] Ad oAl AEstal o] Wolsle 7[eg AH3th o]
£ Al AAEo] Ad ok H dlole7t BA3ARl dole x|, 224
tlolERIAIE £AT 4= QA o, o2 s AARY A EolA EHsN)
(AL.mil)(C4ISRNet).
AR, ‘A58 ol 7Y 7 Eolo|th. GARDE Y AlE &89l 239
faslar Qlch o]= Al A|AE0] Axzto g &6l A2 HE)
o] 34 ST = U=F k= & 2}
o Husid 4 lomz AAHY AlE Eﬁﬂ Al A]AHlo] Zolglo] Walel= ¢

[e)
ol A-S5tal AAR Hold 4 Qe 53 72| 358 (Breaking Defense)

_I_4
A
_ISEL-I

(Cloudera Blog).

ZEHOE, GARD Z2AEE B4F Al BEsto] Al AlAdo] Ay &
BolME A= & Q= e IFctes EAoks d st o, A
A ZAo tigt ol 7las IEIFOoEH Al AAHI0]l RIZRE FHAF AHofA
QLAESIA] ULE stof A JAMEA Y] FEdE RAIsH=T 7]ofgtth

of. F(H) Al X Military Al Staff) A=

T AL 2 dol I ozF ¥ue| 4%e AP} fathe ujolek. of

AR AV} Q7F HEE 9Hs] GAT 4 Y $EL oA, Al 9z

Fuote] Fzslo] AP HESl GBS s, AW HAFH i

2go] £ee Fi e Pt eI, Al JI E AR )&
S}k

F= F=0
AFEAAANN F27 TS Dein], tokst AY YRe sk aoket

57) DARPA. (2023). GARD: Guaranteeing Al robustness against deception. Almil.
https://www.ai.mil

58) Cloudera. (2023). Generative Al and adversarial attacks in GARD. Cloudera Blog.
https://blog.cloudera.com/dod-launches-task-force-lima-to-explore-generative-ai/

59) Fazekas, F. (2021). The evolution of military staffs and the possible effects of
artificial intelligence. In International Conference Knowledge-Based Organization
(Vol. 27, No. 1, pp. 33-38).

60) Rashid, A. B., Kausik, A. K., Al Hassan Sunny, A., & Bappy, M. H. (2023). Artificial
intelligence in the military: An overview of the capabilities, applications, and
challenges. International Journal of Intelligent Systems, 2023(1), 8676366.
https://doi.org/10.1002/int.8676366
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o F2E. WA Al 7|20| ST FYR0} EYo! o7

of Mgjzo] B2 Tt AHS WY & YL AUSK: J|oltt o] Tlae
AEe] Ange Freksta W B4 SRS o/l U5 BA Fol
th %8 JlezE 1) A%l X8 ¥, 2o, w, qEfanE -

AAF &4, 9% AH 59] v|HF folgE HH'E?H

O O
1%, 2) AAR AE ARl S0 RS T
BAE Tl 4PL AAsie 4 TR o

= =

ox

R4 =y
7IRte & AlEdo]A(M&S)= &l thdet ek *EU\]Z}RE AlAlstal g 7
£ ASske AR A 71E, 4 =94 A 3 4R 248 dASke
A AlE VESY 714S B AFEE A A9 7H AARF AR L

7FssHAl dhe fF 71HE] oA HENA Zler HdErel (g2 9] 2021).
A ujFo] FARE Al JHE FAFOo R “ARgstal Qohetal @Y ¥os I
7l @A Al 7leS A Ao A=Hor EQdsial gloH, IS4

L AL AR TS ST S Y ALY Aol e A ek B3, wEe
A7 o 2P 0% 4014 2SI BEH asw oANE An BE
L

St BAAoE AT 4 QEE Al Z=stal Utk o] Al
E'g= o|FoE, Wttt 9 dlol"E Aste] 1%, 55 ASEE
U2 QAR HE & AES XY Ao|tHIDST62). oju] m] S+t AHA|
HolEE 7|bteg 3 tig o] RE(ILM< 8ot Fdsl T2 RS XY
ZFoltt. o] A2 AokA A, A 1 59 BT AAS Aot H A
2= AFo|tkBreaking Defense63). TSt 1] FHlE = AE ARES|o] A
NE FABHIAL S He ZRAES =4 Folth olFet 82 A AlA
Ao g 7|& AAo] XL Al= 7HHl, v=HY HAHY olFE AVIHCE fHS
7] 913t M=ol Ao & 4 QUrh(Defense64).

o

e

ot

61) Lee, C. E., Son, J. H., Park, H. S., Lee, S. Y., Park, S. J., & Lee, Y. T. (2021).
Technical Trends of Al Military Staff to Support Decision-Making of Commanders.
Electronics and Telecommunications Trends, 36(1), 89-98.

62) https://idstch.com/technology/ict/us-army-developing-intelligent-agents-human-comp
uter-interaction-technologies-help-soldiers-deal-information-overload/

63) https://breakingdefense.com/2024/06/army-teases-pilot-generative-ai-program-to-start-
in-july/

64) https://www.defense.gov/News/Transcripts/Transcript/Article/2270329/dod-official-briefs-
reporters-on-artificial-intelligence-developments/
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o] FAI9t Fxo S HAE, ojulx|, FAF 5o FRRE Aser AT

%
HolZ Z7HAI7I0, Anel AnE FYALIE b Jlofska Uk & 4 Yk E
= ARe AFsele] A7 AU FORL 4 YA Arkes)o),
HIZE QABAADT Aol HHNLD) 75S Hostel nHY T3 Ze=
Aske 12337 918 ol 714 Pt AF AY ZRIBS A ol
IO TR OIS S1F e WA B AR AR IA

i)
<
l—ﬁil

= = S
FEIE AL"ATS), Ahs A3 APACC) Alad, A8d o 3% 7M @
A(VR) & 74 @AHAR) &4 AlEdolH, AR 9 7 "4 5ol Aok ITSe
Al LAE52 AREote] 7Rl S5AY] 879 Aok s &4 S
ofgtrh. E3, kAl A4le Bkl AAE et 2 wed gl Ay
< EIRE BEY & ATt ACGE NLP 7[&& ARgste] 7|1& £4, +
Al FE7HSME) 48 Ee 2211 SlaAniy Asog 7 71, LA
=4

o ZRx 72E Tt F2 A9 AEste, s

gl =
dolw SEE Aele], Aske HTHE ATl e YnE AHHY 4
o

N

=
X,
2,
o
vl
H
fr
W
o
!
e
fu
4z
vl
N
(o]

b

65) Khan, S. (2023). Role of Generative Al for Developing Personalized Content Based
Websites. International Journal of Innovative Science and Research Technology, 8,
1-5.

66) Divya, V., & Mirza, A. U. (n.d.). Transforming content creation: The influence of
generative Al on a new frontier. In Exploring the frontiers of artificial intelligence
and machine learning technologies (p. 143).
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® H2E. 48 Al V1= S ==0F =Yt G

AT % YES B4 BREt WY o] SuD 2= ok 8ok, A4
B AlL A9 S 4%, B, BE 52 243e] A 2P o 2A
2 AZsA =, ool wet SBHASE SEA HER Aol Bast Hx
£ BRHOE I5Y 4 A Bt

2. 9= 2

7}. Defence Artificial Intelligence Centre(DAIC)67)68)

202190 Y DAICE F=t ol Al 7[&& SXIska, st Al =
AES B3l A9 42 HEE stal Qth o] AlE= Hold 43 43P Al
&8 A IS TP ATE AP, A& AAHT AvtE R
ZREY] NS FA Aok EZL U7 E A 9ke] FEYS B Al V&S
A5 Adslal 28313 Qltk &, DAICS A 9 = B Al 7149 74
o A, AEE FEoi, AR 9918 gHs] 93 ot Al ZRAES
Zgstar Slct.

DAICY] 8 I3 AmHH o33 Zoh AA, ‘Al 7|« ML ¢ 28 £
ofo|t}. DAICZ AIE &85 oA AH9 Be DAE /AHshH: A& HE=E 5
1 ek o7lolls AR AlAE], dlolE B4, QAREA A AlAH], Ato]H HQE
5ol 2gHtt. dlE o], DAICE A Y] |4 B st B 33 AlA
g 23} 5 ot Al £F4L 59l A FHe 3&4E =ol

A, A " SAete] e’ Eofo|th. DAICE F= W99 thdt A
A EUEY} Pt Al 7|1&E A 2okl A&sta ok ol
71eE TAF Ao Al%s] =ty e NS V&Sl 932
Atk DAICE T3 =9 9 =7} QbR Al HEHZE S Al & <l
4 g st ot

A, =A g Hofolth. DAICS u= 5 IA| mtEUET dHsto] Al 7]
<9 ¥ ML st glom, olF B =4 W9l AlA Al 7|&9

RS AJoelal Qi ol A & o]l Rt Al ARE EASke HAS

of
42
ol ﬂ

G E o

2
=

67) https://www.gov.uk/government/publications/defence-artificial-intelligence-ai-playbook

68) https://www.defenseadvancement.com/news/british-army-training-simulations-to-be-
enhanced-by-generative-ai/
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O uwnsriz

Wste] A1S] el Qs A FXskar Sl

YA, AT A9 9 FAI' Hofo|t};, DAICS thest Al ZRAES A&35HA 7
oty Agste], A 948 AST = e AELR 7esS ol =Ydte
o $HS T Atk o] I AR Al AAEE sty 11 a9E HF
sto] AA| 2ol A = Qe FEOE WA A St

Y. Defence Artificial Intelligence Strategy6970)

B=r = 202240 Al AES 3, AIE ARESH FAF BH19] AR
I 8E4S =ole WS HAMSHY Qith o] A= AIE A& A AR
A, B AW AA", EE oy B4 5 Ue FAH 8-8o] ZFE ] Q)
or, I7te] S FASHHA A JArAES AWl 7= WSkl Sk

J=2+9] Defence Artificial Intelligence Strategy= Al 7]&2 oA 2PA3}
AY S &8sl7] At 2EEfE AAlStaL glom, o] A=A A Al
oz 7] $8%F 9T st Aok BT Al R 49 HlolEE A st
3, AEsE AA"EE Bo AARE QAMEAE S AldstH, QIZto] 3Ystr] ofd
= BT AS 88808 AYdle A2 th HAFCE HAHF Ale t
o

moh

A, Hols B4 9 oA A9 Hoplth AYF Al A AH B A
ARt EZolut AMA uet HolHE BAsty, o) AU} AES
AFoE AE) o2 B A%F S WP 4 qon, AF Aol

o o Hekd AXe Y

T 2 o=

A, A AL TR AR

ofolt}. FAFL Y A% }%H g
Al

o

69) https://www.gov.uk/government/publications/defence-artificial-intelligence-strategy/
defence-artificial-intelligence-strategy

70) https://www.defenseadvancement.com/news/british-army-training-simulations-to-be-
enhanced-by-generative-ai/
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® M2E. MEY Al 7|52| Sei ZUR0F =t

r2
1

A BAL AYSHE HolE AR 24 2He most B B4 Al o
I AE AU oS Aste] FAUBo| AN T S e HEL 7|2
A e, AdoIqe] Aed Theee Aetn, A9 agHe woluA Tt
YA, P4 AL 9 EE A5 Hofolth MY Al B4 I ¥ A
AdolE ALEY B2 wigol} REE A9 2 JUs ARolA 2e A
Aglo] QIZFe ThAIS] Aee WS, ol FUSO] M MAST Y ¥

3. o|AZtH

7}. Z2AE Carmel

= EHE St Qltt o] A

AY =75 53 At SHFUY FES A &0l Hoh #HEYT Fudt Hsd]
23S WE 5 JA A= UdthBarak & Feldman, 2023)K338 V-2)7D
Zx).

2 Z=RAEOA A AlQ IS AmEY o2y 2ok AR, AR A
H 24 9 o& Hofolch, AJ4Y Al Carmel Z2AEA AAZE HH F4
of St A St AAolA Aol sk Tt AlA HolH, 914 ol
njz], 9] 2| 52 #i2A E4oty felS Qs Aed AHS A Ysitt
AP Al olEgt HolHE BIFCRE A9 ol |AUE dEsta, ol B
Aed g A Aot ol E-8Hh(Israeli Defense Forces, 2022). °l&
ol AR AR Lol FE/o] A FHEH, 7|Eol= Alte] BWol AQF
d 24 3 A S Asslote] AR Aol Ao Hdet Fe= FT
4 QL= 3ttKBen-Israel & Shmuel, 2022).

A4, We AUl A4 Bololth 44Y Al Carmel el A% At
20 HNME F2% 4TS Bt Carmel ALRL TP He 4R 7%
oz ABIE AF AUes PPt SRS AN ol 2

O

f(rt

—_

71) https://ko.topwar.ru/187941-v-izraile-programmu-novejshej-bronemashiny-carmel-
poruchili-lideru-rynka-bpla.html
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O Zumaple

(J8 V-2) O|AzjO| 7H b Z0| XM ME X2¥ Carmel

S L SRR B

X]U:]o]- E)ﬂ-o]— /ﬂ-_o_]—oﬂ/ﬂ A4 o]—_]__ ‘;%Zj'?_]_
(Barak & Feldman, 2023). 9§ =°1, 349 FZo] 32 4% 8T Al=
Hojdl B= 3440 Ot de AU E AARIe R AAste] waA Hig
< 5 QA gt

A, AESE AE Asd AL Ropold, AHY AlE Carmel HE A%
of A8} AATlolE o] EgElol Uk Carmel X2AES BE F i
W] A5 £3S Rl A% AHS IS Aol Y Al 49
o1 e BHAT AFSY 7] LSS B AU o ALS Bt
AFo] AFzoz AT HoJd £ QA Fi(Israel Aerospace Industries,
2023). o] A Al AR EAES 1T Y AR H2E A™sty,

242 Hae dW == €
-
[e]
A
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o M2, M3 Al 7150 ST ZeR0 Elet o1

AXZte = Ao Ho] AAHE 3T 4 Q= AFS AXRHBen-Israel &
Shmuel, 2022).

A, A 14 9 oabEd AW Eokolth. Carmel ZEAEOA Al 5
FUE0] A A4E2 o & oldgd & J=E w=th AP Al Hde H
oy AAE FFPHOE FASI] A7 Q4 58Z SR o] Al A|ARZ
EARE AF A=lA 3301' FHEE Aso= e[S, ol 7Rte=m oA
d A EFE AFcl] SFHe] ¥ U2 S WHEE F=THlsraeli
Defense Forces, 2022). E?l, MY Al= A -04 Halo]| et SR o
S S JUo|ESty, AER FHE HPoE AR AeS #4Y +

AHLevy, 2024).

0

U. =2 AE Harpy

oAl Al 7]&E X]‘?-_'r 7] A&' Aol Al YRS AA|SkAL
UeH, 1% sti7t Harpy A|A"oltH(1™ V-3)72) ZX). Harpyx= ©l
/\E}@ FEFAITADO] 7H '5?_} A& 34 EECE, A9 Wiy dolH AlAH

= BAISHL o]F TIck= dFE R o] EE AlAHlE T AFAE
(AD 7]&o] A5l o, E35] AAHE Al(Generative AD7F A7 Ak &
it 224 g $8% TS skl Ut} Harpy E=F AIAEONA AEF Al
9 oi%L% A8 B o3 Ak

A, AAZE dole B 9 ERE A Fofolth, Harpy 52 AlAHA
BB Al AAZICE diotE HolHE +4I5k=
JojlA T Floly AT HlolHE AAIZICE FA5te] A9 g A|lARS '
etk ABAE Als 7129 Hlolg &Rt ofyel, AARteE £3H ASE Hu-
HA5t0] AFo] W oy AE AEs| AT 4 UtKBen-Israel & Shmuel,
2022). ol &% E& rE I ggkstA A-d o qlew, Izt
o /MY fole AFE 7T 5 Utk
=4, ‘Agd HE 24 Bopo|th, YAH Al Harpy EE0] BEES 74
Fol= 58% ATLZ Ttk Ho) wo] AATF BT AFolA Ale EEY
Jo= AR&AoRE A4 AIE 50, FY doly AlAgo] HIE/StE ALY

[e]
-
=4

rok
0.

olt

72) http://www.defensetoday.kr/news/articleView.html?idxno=3835
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O iz

AE A% AdE Al MER S3E At oldf ut AeE 38T 5
At o= A9 s Ao wet &=2o] AHsHA s & UA sk, AVt
AN AE AU S BN ALE AAHS YW EE StH(Israel Aerospace
Industries, 2023).

A, T4 ZE A} Fofo|th. AHP Al AT PoldZ S3st7] fIgt
A9 324 ARE o= 9T /\—%}‘:} Al= 3% HolHE #A45to
Aol ol N BNHOoE ERES FAT 5 Ue BEE AARICE A4t
Sttt o]+ Harpy E20| %439 H%]—i Hogre] 5&4S IS 5 A
stH, A& FV|EA9 AeZ Stidlele o 8% JTE tKBarak &
Feldman, 2023).

A, AARE S5 B s N Zokolth BAE Ale dF % Solx A
AlZE &<50] 7hssith B2 AR F AT ol E shaote] o9 R
*1 o 42 4= I9E & Stk ol Harpy =8°] ot S0 489

= 7HIH, B4 A Aol ASHoE HsE 5 UEE =tk A4
3 Al B89 de2 AEFHoE JAste H 7]ofsh, olF B3l HF 82E&l
o] A 4=k Ben-Israel & Shmuel, 2022).

(a3 V-3) Harpy E2 AJAHI(EX: Defense Today)

HARPY NG

ANTIRADIATION LOITERING WEAPON SYSTEM
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o M2, M3 Al 7150 ST ZeR0 Elet o1

o Aol o] mzg
olAgtde Ato|H wF|H(Israel National Cyber Directorate, INCD)Z}
AP 2AZ FAHOE AAFCRE 2 59 Ao W] dFE ERS ok
| ojaTHAe] Wo] AAHOA BAHY AlV|EC] 83 AT st glon,
&2 7|E&9 AlolH Ho] AAE Astetal AAZE 8= 7FsSHA Sk
71998kl Qlet. Aol wo] ZzIlolA Y AVF old e sk =A

3
i
I

pod
.2‘2
m*'
L
)
40
jiAtl)

alu
N

ye,
Hm

x
e

(e}
el
0,
O,
oX

X
ofl
e
rir

Y A4 Aol o] A2l
A AR 94-@ B4 % do R R
o B, 44y
A

& 719E 2

=4, AsstdE 34 s 9 Ho] A Y Eokolth. Y Al= AlolH]
520] "AE olF At S ATE BAste dle EE&Hh o] Al AAH
_3_7_3'_,] @73),]_ ‘F’rEE quo 3]__]—1’ Z] xé@_ o H-LQ_ Z]—EOE /\H/ﬂa]-oq /\]d\_
o7t 7hsstes gt ol Q%9 /UL Fadtstal, whEA tf-3-sfof st
ERARE Aol 34 AolME SZF R AT ol RAE Y 5 Uk
StcHBen-Israel & Shmuel, 2022). E3H BAE Al 33A7T ARgsk= 7]
ol 2 o] AZE AAIZEC R AUo|EstH, olF &3l A&ZA R Hdleh=
Atold] ZAFo] g to] - 4= 9l

l-J

ol 2 o

N, AtelH & AlEdo] A’ v‘f—OFo]‘jr- 8@ Ali= AtelH Wo] && Ay
g E sk Holk ZEEh o|ATklo] AtoH Wo] T¥ Iz TofA=
AIZF AA A2 FARE Aol 54 AU E AAdste], dAF 9 AR £4]0]
ojet Aol tiuE & A=F ST A Ale TS 54 gl ol
A AlEdgolAdsto] &8 7HRkEo] AAIY 22 4o diAd s8< 7=
o A Stk(Israeli Defense Forces, 2022). o= AtolH] 32 -3 39 &
4L =011, 9 WSl ¢ 4% Aol AEs] d8d 4 =S =
=t

A, “Ateld 99 IEEAA AlE Zofolth. BAE Al AfelH 9 I



O uwnsriz

SHAE AT o YolHE ST JTL Ak Al: A AAHOE B
L Ao 34 dolag siseln &

Helog Aol diEg 4 Atk ol
% Au 97 ALHAZ wigoR ol W;S +YSHL WK FAL

APAO] xpdgE 4 QQtK(Israel Aerospace Industries, 2023).

of
%
i)
[>
)
)
1o
>,
i)
T
ol
)
>
2 [
ot

4. 3= o

it

T Y AIE &E5to] e A ZREAES X5k Rlor, ol
DRAEE= 32 ATASADY A&H EA4T ARt Holg AY 582 &
S A& 915 FHste H 2HE WL v 8 ZRAE= T &
< AE°] Utk

A, A AEA A AL oIk S QINISHE(PLA) HiHE HlolE
Azt BAL Qs A8 thE o] mE(LLM)Ql BaiduQ Ernie®t iFlyTekd]
SparkE 7IWFo= Al A|A®IS ZfdStal Qlot o|2gh AJARRE AR ZPHofA
QI7Ee] Y flol= thiEe] AlA TlolHE APstal, olE HIEFRE AAXE Mz
23S e d Z22 £ o] Ale A9 Bt Bagk JEE Asia,
o|F 7|vte = AL Algdoldyt 2 Al¥E Arso® sk 58 EAot
11 573 (South China Morning Post).

=A, A3t F7] AlAR ot 2 25 F5, FR1 AlA®, T84 Al 7]
HHo] A 7] AlAH" Jige] 2Rt A st Qlth 5§95 Aledt A=
HHE, A 77 9 2R FUY NS o A Aot Az de A8
= 7Aool vk Al= olEet 77] AlAHo] Ay Ahs Ao, AR
EHE A5l TAT $ A2 A YsH}7975)(Brookings; RAND Analysis).

AR, ‘Atoly] d AZpA' ot} AAGY Al F=r2] Atol¥] W HXpPEo] glofA
T F8% 9TE st Ut ST AIE ol8S i HEYIE AAEL
E HUEHSY, AES AAlst AseE td HEhE Adske 7Ies MY

73) https://www.scmp.com/news/china/science/article/3248050/chinas-military-lab-ai-connects
-commercial-large-language-models-first-time-learn-more-about-humans

74) https://www.brookings.edu/articles/ai-weapons-in-chinas-military-innovation/

75) https://www.rand.org/content/dam/rand/pubs/testimonies/CTA3100/CTA3191-1/RAND
_ CTA3191-1.pdf
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® H2E. 48 Al V1= S ==0F =Yt G

Zolt}. E3], PLAY] AZA YR AolH], 93 HEANA Al 7|4S HT7
o= g8slo] AxA d=Re 733kt QTiO(THE INTERNATIONAL AFFAIRS
REVIEW).

5. 2iAlof

HAlol= AP AIE ZIAF Okt ASAls TeS A
oz Jd Folth :
2A"E Zsleto] 7 egofA 9]
¥ 2t
A, Ae F7] ALEH Hopolt}, 2Aloks 55, A, s % EHE4
A s g §7] AAEE st Qo ot AlAEe AT oAt
gAY AR 4, A4 2 AZ(ASR) 59 dFolM BEE AIE
AIZEC & HolEE EASt Aot 34 HAlE AR At AE &9
20199 ZkATs] S|4 ZAlok= Al 7199 Apss} Ao AIAHI(ACS)S &l
S, A Foizb shute] AR 3 dolA st Ads AR
t}77)78)(National Defense Magazine; CNAS).
%Z’H AOIHA B AR Fofolrt. AP Al Aol Hojel HAPHA®=
Q3% QTS Skl Ut} FAoRES ATE &5 HAARHA A9 F4AlE W9
0}741'} AES "ASHL W&ok AlAEE Y Folth ol &3] A=y
ARYolM =2 o=z ANGEHI 9low, ATVF =8 Agd 29 4 HEYIE

Adstal, Hed FEE £k ° AREL dH79(National  Security

Analysis).
"“Z’H ‘HqE A ;q% A Bofot}, HAloktS A% Holy A7 £ E =0|
5 FEsH] Yo AHF AlE L83 FE BA AAFS dety
Al‘:}. O]Ei?_} /\] g2 gt 49 HolHE AAIRte R EASto], 2 F 2F

76) https://www.iar-gwu.org/print-archive/blog-post-title-four-xgtap

77) https://www.nationaldefensemagazine.org/articles/2021/7/20/russia-expanding-fleet-of
-ai-enabled-weapons

78) https://www.cnas.org/press/in-the-news/algorithmic-warfare-russia-expanding-fleet-of
-ai-enabled-weapons

79) https://www.cna.org/reports/2023/10/ai-and-autonomous-technologies-in-the-war-in-
ukraine
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O FuapIE

o ded 242 HE 5 A=E AL ol Asst A AT Ao

8% A =72 A=) FaL 0.

6. izt

7. A A GPTED A4

Wt 5 HlolgE dsel 8 2ol AYS JEE 7S Algckes 31
HA A GPT'Ql = AP Al(GeDAL: Generative Defense Al) AH|A7}
20249 9U3URE R AeS R AR 5 AAEE Al 437
AoJ 2 H(sLLM: small Large Language Model) 7|HIOo & st + ELAS
Hhdste] HIzb @580l ofd &+ A Yo g NIEHJHKIE V-4 IF)
T BEE Ale AR, 1 9 4 5 31 2ofof] B3t I HlolH
£ US4 o= gaollon, bt AIHAEY FAME 5 5= 1LEsto

HMgol ZHA =Y ol Asshe Al Edolth. = A4d3F Ale aA
oF 40t A9 ¥ ARE FHFon, ¥oz 1009 A ol HolHE 1T
Agoltt. o] AL & AR o= HASHE oF AXE St ek ot

A
7% Ang ANZE shsehs Wk AN ALk 9 Holo] Fad 2 B4
gole she LA 7718 23 BT o]t
S} AP Al GPT 7 =
Stk GPT 352 =4 #al A4, $49, A4o] 8] AR AFshe

D
~
—
=
oX
e
>
2,
r ol
ri
o
ol,
o B
)
o
=2

o B3AY 3FS BAY BAS AL 15 AL BALY, oS
SHe SHRA, 2AOL, ool 5L o]

o}
762 AEdhe & SSPRIF CR o]FoH((IY V-5 =)

80) https://www.rusi.org/explore-our-research/publications/commentary/struggling-not-
crumbling-russian-defence-ai-time-war

81) https://www.newsl.kr/politics/diplomacy-defense/5467159
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W27, YEH Al 720| S S YE0F =Y 37

Qg V-4) FLYEY Al MH|A ofH

Generative Defense Al

4} GPT -l GPT

=Y B N4, 23, Nyl
CHsH %= YRE ASsh=
et Al

(I8 V-5 = 4gd Al 75

GEeDAI

Generative Defense Al

W ePT HE-Al GPT oIk GPT | EMa% sS4y

ke 0, Y, 00 03, A 2 2 L X olifare| fet &2 9 Kol R USE etept BTN SRS 2peD 20 535 228 NS02
el 28 JuE ABHE o 28 HUE ABss ol 28 BuE ABNE aoEEAl dAEz wpHSE A HoleFE Al
s Al oY Al sy Al

(Y N-6)S % 84T ALY oA 44 A5 F Shiel 29 GPTY 4§
oALE HoIFT Stk GPT A¥l2gt $Ysh] 4% 83 mELEA Jesha
shaE g8e Jutos e AFa
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O FuapIE

T NV-6) =4 4EY Al MHIA GA|

Geb .

BGenerative Defense Al

©

WA 402 0]2f| FYe| 2ES 37 HItAZ A2 oA ELICE O] HA2 Al 57| & 22229
i TEE SEHE SN, ZY 2912 5HS A3 T XIS 3XA7|, BSTSAXIFSHAA, 0lH !
ZAH| x| So| == 5ot of-0|ArY (et ofL|2t | 2ol chiet o U thS S=0| 2=t

=
=1
2
=

o1 %3 2 29l MEHAE S0 W2 BUY 5| A, S| o1 Ao A%, HuE |
#20| U 2140] JHSHTLICE 2WS|E HEVIE SME S W HEAp|eH 8 |
Fuae|ee W22 PSS FED 37+ U0l 7joig ReLict. =

P YN 402 2 U §F FAet 43 HciEet ofLi2t FEo ¢
| Fxle) BT SA0| RFELCE o HA2 ’S_‘“F_A}Q I%%%’

Fotm, 2350

TR = g9 AIXNY 5 TE Qlugt 8% 52
oz g v Ao, FRAAA, S 5
R SHANAY AtolH HF HQAo] HEoto] o
L A2 EYHAE’ 7HIo] Hobgog vl Aol

= AHE Al AHA ol 32 Jo] # ) o
o= olu] I FAE Al AHIAQ ‘AiIrWARDS S 7fdste] # L3192
2240} H]. o1ocq Z /\H/\goﬂ AlES Eq]g o] l:lol— Agxo—‘;) AIEQ,] ;tﬂ ;g'_g_
Mo FH=o] PgAola JFHog 15 naAEs IPE S Uitk

U 8 RAE AT £9182)

FIAIGHO] BAP AFASAD AUAS =Y o) ATE AFT o
oft}. o] AT WS BHUE AUS Ak HAF Al AHlA FE ko]

82) https://www.newsl.kr/politics/diplomacy-defense/5543253
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ZA2 3709 B SeE0, Yl 2 23} e A0 meldh A
9IRS BRIE W 7o) Yook M B, AR B8 o)
gHoR Aelg A4S FESEE BHoleky wHom, A4 AT o

712k 52 TEs) AgE Adolch
S UAY Age] g0 Wud welidle] ER4e wad 144
70 * A9 sk ool 37

W2 fol rlo

‘\’er
%
°
[\ )
o
o
(@)
m
)
X
o
.{

B 99 S ol AT 4TS 4 AEE A48 A6l ol sl 3
STt Aok el W, 7, Ui, 193 A EAS AP} Sl g

SEE Al ZRIOHAS JES) WE 229 Al BN FEHZ S
A ME § sk Y15 AlEs] Al Al ss2 S5 HaA A4,
4 59 71e< Ao Aol Eoh AVF ARt FHOA eFu &
H7F 2R Q=R IRAHelA £AE Fascle BUE v A
¥, SYAEAFAADD), =

dor MdopRl R
i oo ”

i)
& o
Hd
ok
Tz
rr o
o
oXx,
ofl
o
il
jur)
o=
x
o
=2
H1 R
A

7. 7IEL ARl

7k F9 dlole] 27 o}
ABAL BES BB BRAYS AL thfnol epdo] X4 HolgA
o] Waste, olsfat HolgMe] et 27 E4 AojlAo A8HA 8L
stk E3] S Qjofat Zo] WS YA Hlol UG 2T e Ak
NAo] epfo] AHEH ke dole xR} By Sk weh 3 do]

EEHOR SR de T 9o Fehd Etu 482 A9 B
a



O 2uasp|a

Aoz FAF Zoke] MY HolHE sk, d= A ASAEY ZEe 4
5= TEAZIE Bl il =2ttt = 2oke] HlolH Akl AloF miEel &

4710 diet JE F=3 #5E HolHY W2 3, #8719 e b2

=87 EREEe de2 ATFHART. o)RES et al(2022)= FH= 87
712 RS F8l HelHSd 7dy ged Bde At RES AAste] At
ARl B e S A5 AE & AeE2023)2 olvA] 4 7]
s EﬂO]Ei 374 B F SRl Cycle-GANS &85t A2 A SARES
AFsIAT. (O™ N-7)2 HolH 574 WHie 53 948 AFE ofu|A] 94|
= HoFA Q.

ad NV-7) H0ly 52 dHS 2Es Y XNFE 0[0]X] OflA|

(a) 7|EX-10| 0||:||x| x7|.

[y




® H2E. 48 Al V1= S ==0F =Yt G

Kwon et al.(2022) 2 E4 €©X|¢} ¥4 E7 5 ot 97 gAlo] 85
= &4 7 do ]WSyntheUc Aperture Radar, SAR) BE St 99

o

=N
R o U
fol

Bdon A4 AAE B8 e AT ABAL & F&oltt

A & 35 AA AE F7AAC 2dslols =18 2okl HlolH Aefew
A3 ofHE2 AL Aot H & E(2023)9 e ol £AHS S
2ol A8l o, sS4, FS57h MEAAE e 4714 Holy S37IME
g8oto] &5 AAE AAY AA A e TS AT B A2
71 AAE FAs] sl #te] bolgE stke A2 o Zﬂ%}*}%ol A

o w4 & TPEE(2022)2 EAolA S (Mosaic augmentation), ©&Y GAN
(Single GAN, SinGAN), RandAugment REES ARESto] @Y oux|2HE
BIAQl omA] T4 E°l A4 AR digt AA| "A] H5 P AAlst
of A & uFYE(2023)2 SinGAN 2@ g-83lo] ZAPGOE tHlolEE
A7 1= e ARSI
o|e} Zol, =1 Hloly 444
g 7ol QlojAl FaZolw, A

87 + Utk

¥ I

olN

dole] 37 7142 B Aol Held Al
39 Al ol2idt dlole] 273 thywos

L

o] AP IS HolFe A olu-gAot MY ZRE HRAI FQ
T 9tk A AdiAT JPE LEEL Xo|de tE 04 1719t
U 5 G &, AAE IS ol8st B4l & et 7]
ot 97 A8 T EES Bl 94 olvAl BRE =29
SHaL, Al 71&E &8olo] deAd 9 #4 F¥ 2 Fdid =
=it g Al ¥9S EdE 58, v 281 BRG]
o8d). SRAA AHAQ FEAINA fAoluE A607|ASteItS ATF A
By ATy 22S WA dAo] Hx2 A5t dd =22 AY(amming,
Futo] Hubs Wofiste] Ao A5E Adels FA B4 1M 71e)o= 9

mh FXL
ot

K
Y
ol

Ol-‘_] 0
)
9
N,
ol
i,

83) AAY, FAY. (2024, February 18). “Al7} ZAXF], EE0] F4.. 30| HoE Mot
AR ZALR. https://www.chosun.com/international/international_general/2024/02/17/
72FIOBMNGNFLBALDMYZFPEANQU/
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O ez

22 A5/t BAT A=o=F Al9] AA EPE} g AEste] ZA5 s A4
Ech AR G AAojA T-80BVMLE FAE|L Aokt AAES AE3}
o] Aufol= ZHE Eol| Frhéd (I V-8) IX)

EX: 23240|U=E S

HAOREE H=Hor Al 7Vles 5?36& 29 Akl MR o] B85t Q)
o EHu= Fd SAlof HEd
FFE LA BH ST AR o }Eﬂ”a}ﬂ AFT A AT,

84) F1rsof (2024, March 31). “UF GAMS AV A7F AR A A% "ot} FotdE.
https://www.donga.com/news/Inter/article/all/20240331/124238975/1

85) I3, (2024, February 28). “[Ao]dA] A vRE Al E8... A 38Hd AG.” A273A.
https://www.sedaily.com/NewsView/2D5]BVIZ1D
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olssflal We|AEtel ST} Shutacle] HANAE Al 14E AHEE
AAAS0] BT Yk olAARE TR0 EBE FRE shutro] FF

=2

Sst] 9ol olaeialo] Al AEEYQl AntESAE T} AU Al ot 2271
2 BEYHO. Y V1% 2%, 1BF B0l HHstel 830z Hersh] WE

LAY Ao HASto] AMASIEE LokETh TS ZRAIGY] TR}
HEZ' 2 2= 1,300710] Eohs WHidt A5t e 350 stk Weolut
FHIEHSO] EA57] HiZe] olAstdto] AstEEe] A =g A/st7|o] ol
== Feth olaEtdo ARES ‘RHERYO] AT EE2 Al Vlee B85
of AsPlAE 74 B4l glo] -80] 7Fesstes /HEstiTs?. (1 V-9) A=)

(J8 V-9) O|ACIA ABIEY 'ZHEIZFO| Ml HEE XSSt EE 2%

£X: Robotican

oJAY, A PN =23} T2 FEIVI9L AlZ|E9] 82 thFoz
E}Okt} Ao &8HTh PIH 348 Al= Eeb2o|al 1129 HolEE o3,
g, 183 BETeEN FQ1719) any ggo) g HEHo

86) Smart-shooter. (2021, January 27). https://www.smart-shooter.com/
87) Rooster — Robotican. (n.d.). Retrieved April 13, 2024, from https://robotican.net/rooster/
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T8 T 48 olFolA Mg ¥sks AU ok 4§17
(unmanned vehicle swarm)7} ZHsk= o8] EAES HAHAE Al 7|&S 59
4ol 7hs At Liu et al., 2024). (1" V-10)2 F<17] &-&of gt 2
NEEE HolEoh

(O™ NV-10) 27| &8 28/HEE

Unmanned Vehicle Systems

Unmanned Aerial Vehicle (UAV)
Appllutlons
Military surveillance and reconnaissance
*  Aerial photography and filming
*  Agricultural monitoring (e.g., crop health)
+ Disaster management and emergency response
+  Environmental and wildlife monitoring
* Infrastructure inspection (e.g., power lines, pipelines)

Unmanned Ground Vehicle (UGV)
Appllcaﬁons
Bomb detection and disposal
* Surveillance in hostile environments
+ Transport of goods in warehouses or factories
* Planetary exploration (e.g., Mars rovers)
. Agnculturaltasks (e.g., automated tractors)
. ighting and response in areas

Unmanned Surface Vehicle (USV)

* Oceanographic data collection

* Environmental monitoring (e.g., ol spill detection)
* Anti-submarine warfare and mine countermeasures
* Harbor and port security

. o ;l:nr:.anned Undgmater‘le%@Wﬂ

+ Seabed mapphg

« Oiland gas I“nfmstructure inspection »

* Environmental monitoring and research- ,
* Mine countermeasures

* Submarine detection and warfare

Z£X|: Liu et al., 2024

B AU o 7] 80l E&E & e A WA A= dH =4
(state estimation)o] At} A& FdPo] HAH FRI719] A, &£k, I3 ¥
T 22 e 71719 H]—uo]‘)r A= AA] F83 Helo= ZRg3itt.
SHAYE AA] Adel(actual state)52 2ol ST TF SAX SHALER A
ojsith= EZ4/do] EAIsH] wiiZel B/4F Al 7leol #4 g &8
o oL B A 4 7IME 7FsoHl e} Xu et al.(2020)2 Graph-
Embedding GAN R9S ALE3lo] AA| Efy A|IHES Yely= 37t Hlo]
HE AATo=N dH 4 oA A7= Hole E3E AE sHastaith
Yu et al.(2020) & cGAN E93 ARgsto] 7 9 AYQ mdS gdsto] 4
= 7"?41 FHS ¢ AH 8= A

A BEE AV 27 §R17] &80 E8E & e drle &8 A
A= g 7IAI7F AA7EC

| .

(environmental perception)e]tt. F91719] &7
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E A4Skl olsficte T uRith. BRIV WuE FZ|QIeR

IRt HA 57, T 9 uofet HYPae wwof A3hEe] ofux|E &Pt
2t FAlES 7719 &4 QA 58& Adete 84R A48T &

Shi et al.(2022)2 13H89] zEH hyper-spectral) °JUR|E AYA
atent Encoder Coupled GAN(LE-GAN) =g A7}t § voprh
I FARE 4 HolEE A EN 55T HolE dlol WAsk=
A BE FAE sidsks WSl A=, Krajewski et al.(2018)
2 EfY HolHE &8st ARl A4 ¥FE AF HolHE A OP‘
Trajectory GAN(TraGAN) Zd-S A|ot5tAt}. Xing & Tzes(2023)= text-to-
image diffusion B2 &l AF4E odst viAgat 1% FR17] o|n|AE A
gsto] olF Shsdhe WS AAISHIT

Al AR BEE A 23 §R1719] 8834 80 E20| He dile A4
$Z(level of autonomy) Aot} Fol7] 83 #slo], AL &, T
Z1AS] AlA, FarElE, ALt Basofdt oEste] QITke] Y glo] mHAloR
A5 5 e Y= Yuittth. B AIE &8 I+ TRV A v
P 22 AF AA(Yu et al, 2022) ¥ ohget Alge] o)A A&7} oo]
HE A= A9 P& 22 FM(Bandela & Cao, 2023) °]Fo{ZIH

U2 A2 HQF 9 ZeEtolHAZL St 55| =1 B ZHA] ofollAl Hotyt
notolHAl= 435l 585 SHoltt. ojufl BAAF Al9] &E2 FRI7] HMAA
go] g nefo|HAIE HAT
-1DE EY, BEY AIE Sl
(honeypot) 2A19] 7} Hlo]& <}
B A= 3ARL] F4E AT zx
Aol tigt AxAP} o]Fojd 4= 9l ] Sk= AAE HIEA v]7](monitored
network decoy)?|th(Provos, 2004). T Tt Zzlo|HA] HG Folo] AAH
Al &8 A2 Auto-Drive GAN(ADGAN) Edo] ItiXiong et al., 2020).
o] Hdle WP} WE ATE ALSt tE AEY WiAES ASAY AT
o &2H AF 7iEts Bof FYE olnAEY mEtolHA| BT E 9l AA =
ot 791719 A= Hol® Heb WS, TrajGAN HE Al H=et FASH
ATk AREAY] QA2 AleE 7Hl= 4 Hx(synthetic trajectory)E A%
ogH nmalo|HAE HEE 4 tHLiu et al, 2018). Tian et al.(2022) <
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EUE F-foke ARssolAe] EAREH(transformers in federated learning)

Tds AQtstoict.

(a8 NV-11) MOIH A9 077t == honeypotE Mddh= LLM2| Z2fUe3

]

A
1 Bait Vehicle

Record '\l 72 \D

Attack UV M I:fc:jtocol
¢ | honeypot |

eader

|§ Generated
1= X%, | | activity

Z£X{: Liu et al., 2024

O ool A4Y AVF 21 Fel7] £8e] e okt R 2 49
9, 287 YEAD AR, ol 84 9 A% B4 Fo| UcLiv et al,
2024).
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® H2E. 48 Al V1= S ==0F =Yt G

V. A49 Al 7l % A8 4289 AF A

L

A7 Y Al 7167 wzk 9 2 Bolo] A4E Al 71&o] oA
THI A8HT A Amugith B oAl AP Al 714 92 2o
Al 48 7Fse Hopoh melAlg L 2o WAL Aokt A AAL A

A gy,

G

B o

7}, @A oju]x] & 9 F AA A (detection) B 7
(1) =984

< A AL olulA W QolH B4 ARE AEstn 9AE Hohht
71%9). 24 Bofolde Egol} CCTV, 914 5 74 4wz 44 o
olHE EAT W B8Y 4 US(Y V-1 =)

T v-1) A A OflA|

i
artil_battery: O |
artil_battalion: O {
tank_platoon: O
tank_company: O
armor—_platoon: O
armor—company: O
armor_battalion: O

A 4R & Opg=, 2023

« 7] Q1A(Object Detection)olgt, oJHEA] sl JHEA|QIA] EFck=
Classification #4192} 11 €47} ojto] S=A] #AE B5f(Bounding
Box) YXAHEE YEME Localization A4S & t} djuls HokJ((1
g V-2) X)), 9zt oA Izt AAE HdE 8ot A <l

4 59 pdstel Bk U
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(d2 V-2) ImageNet G|A|

AR USRS @ % B B
SRR ar D MR SR AT
EF 4 IIE En!l N WS - ETR ﬂﬂi

mammal —— placental —— carnivore —— canine —-worklngdog —— husky

< li = PEd Bk sEL
=E ~EC sl o | =50 BT
7€ = THRF B Cal) Wil SSpsid

vehicle craft ——  watercraft —— sailingvessel ——  sailboat trimaran

ZXx]: Ultralytics YOLO 2XM

© I3y Fold HFe AAES TA EA, A3k B2 5 dREA o
o] HolgAle] 2R ¢F7] mizel] ot SR AAE Fe] A4

o = QEE o HE HolEAlat WE(Backbone)S F55k= Aol A9t
o AAY Al 7]1&L olu WQst 3]st golgAl SHE o5l B8E 4

olo
A

(1) 87ARY

« 74 ImageNetS T3t wol A HES MAFo=zH 9
E4 odF g g AA ERV1E g 5 AESE F

+ 1§ ImageNet®| °JH|AE 7|2= 3l thekdt AA7E et &4
stoll A EFH = T (synthetic) VA E A5t ImageEs HAT
53] 4A-E T F3 B ozt 18l ofA|, AHd, B2 T OYT *9
FAoNA &= & AAE T 71ss A 5

« A4 =7 AAE olvAE EA TlEee FTAA TS SRE

o AA e R olnA AAE BT ¢ e TAF 50| 871

@ B8 7%
« Bz AR st oln|xg WA olmAR F4AA W T4 olulA A4
2 Sfetod AP Al 71%o] TR 3D ALY 7%} WA AgEo]

Sol ofele ofn|xE AHT 4 US

_
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® H2ZE. MM Al 7|52 STt FUR0F T KT
¢ & ImageNet& F=5aL 0]% 7I9to 2 Fof E3kE #EZS ThEoiof
st ol AAEF HEE U= 7|&o] 84

- 7= HEe E89te] 5 29 dad] v 2R71E wEel 44 2

= ndg 348 4 =gl ojuf, Ao|sks(Transfer Learning)88) 7]&0|

- TAF 2OF oJu]A] 52 RIZte] wlF] JrjFo® ofse W, ¥

w2 ofu]z] HloJEAlI} ‘pre-trained model ©] R0} Q&

- Yang 5 (2019)9] &A-#89°] @2 ‘ImageNet C2FE HF417

S R B A AT AT ASIIY] 258 A

R ok ANT (1Y V-3) BE)

2£3;4@

» dofeks oM LR 7ISAle g Aol e 52 Al

of= I3

am.mu
.,@_i l"ﬁ_&ﬂg:}
BT NAA T
n_ﬁmlﬂ.ﬂiﬂﬁ Neural network 1

Source domain: ImageNet Parameter transferring:

Ladran e it B

o 2 0 o ———

e B D

Neural network 2

Target domain: military objects

88)

89)

o] 7153
A JHE QUTPSIE BEG o he SY2ES - =g

3 HopollAl sheE mHO| A4S ThE SARE A9o] 485K /PHoRA o Sof, dhiu
SlolEAC: ImageNenol] ohsEl REO| 7K5AIG 1 Aqf Holelslo] 283 o A1z
2 Zo|1 452 AASHE o A8, B3 Hlolert g Aol ArAoln, A shsE

A =IXeX 7]31-__?_ E4 Aol uHA vl Z2H(Fine-Tuning)sh= B4l g AP

Yang, Z., Yu, W., Liang, P., Guo, H., Xia, L., Zhang, F., ... & Ma, J. (2019). Deep
transfer learning for military object recognition under small training set condition. Neural

Computing and Applications, 31, 6469-6478.
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- oA A Ve FEIt AA onAe g2 Yo A2 AdE
W, A2 Fem AAIE M+ e wEE Ve B8
O

- AESSE i sk dold Al Bestel st Fea delae

B
22 AolT, FALYL e dolE Aol Yt ARe Fgss

e BRI PHS s dektly s WHEoR A

gy H do]E<Ql Support Setd} H7} TloJE{Ql Query SetoZ
et®] oJm[A|7} Support Set®] ol® Z o] s

3 v-4) XN=sEn FAde x|

Supervised Learning vs. Few-Shot Learning Supervised Learning vs. Few-Shot Learning

= Few-shot learning:
* Cuery samples are never seen before,
* Query samples are from unknown classes.

* Traditional supervised learning:
* Test samples are never seen before,
* Test samples are from known classes.

Test Sample

. TokigSet Coinry Sampie

£X: Shusen Wang?| Youtube
(3) 7@ =Rt

o
Zwoh A, B R 29 BAGNY, 9K, 7

78S 289 AA9 4 3 &7
3ot 5) 52 TY AA6l tie e wole WALE HolHE §
= o

mageNet& =%+
- 78 ImageNet® AAHCR ZAstn 2} Al 9B/l 88
UEE HojE 4 F2Fol| YAlsk= o] Bash 59|
U= FYASBTERAZO ARRIo +-& ImageNeto] A

o3
ol
£
F
o

90) AA2oF = A5B ERE 75 HES A A”(SP)o] 249 FRPI0l| S=HA=
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285 = s
ResNeto|4}t EfficientNetd}t 72 AFA ShsH U EATE 7|HHoE A+
o

&, gl
A= WS 78S = s S, AR SheE HEAAS] 27] ol

2o B4 YT G dolHsn SsE ME 59e FEIL Zo]
g AH QA BEE WS g HHY AT WAlelst & 4 glon
Y AL 142 55T dolag RSl Aol 8 5 g

ol BE9| g AT HHE AWy =t gEVF ARkt 5 Qe
ol ol 53] AsiM S PR FEREFH &2 EHE| 28 AN
Mz A4t AA7E ASsiA #2718 4= 1o, ojmjuitt o]
goleset Bdl Agkze] 2o 4 Sl=t old gt 41 A7t
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3 Al B2 F2 AU AR, $74 5 ¥EHEQl omxjE 7Rt R
517] wigol 9] B3 WEhe wgoks o AVt AE ¢ US 8
ZgH] olu|A| o] AFA HARIelY f£, 7|52 Wi HustEE YAPE o]
A7} *‘Xﬂ AL e} GHEo] ofEE BHE AR Aolojof g & Y&
FogL "lX-]\ﬂ o]n] ] /lﬂk]oﬂ 0}7;]]1— 010
o b FUo| Al 7/ dASA=o] AESiA dER| 1 &8-S slojof g
S| &AF4AY A AIAE, S79 A 2 ZF 9] Al #- 7]
oA AEZQN Al 7 Qo] HAEo] QJRE S8¥5lojof 3t E3|
ol dojgl & 71& Holyh Y YR $3S YSiME F Al AEQIFHo]
Z-gofof shrjof TRt AAl ANES ST T1HelA & ¢ =R
AFRE Folstl HMERIHE A&Ho= FAdoF &

=

(a8 V-5) Zero-Shot Learning &5 7Hd

Text
Encoder

o InTy | InTy | InTy InTy

91) o]t oju]x] dd Rdy THH S5 =S Zero-Shot Learning®|gkal ¢ Zero-Shot

olgt &0 AMREA| k2 A= 9u]. Zero-Shot Learning2 ZAH|Q] 0]&8 "HAER

"M’ Fa, olmA|= @3‘6‘ nd=s AYslele] & 719 WS EAS(OE V-5 X)),
HE SHA71A] g2 AA| oju|x]7t EoigkE W AA| oln|x]9] Y5t HHel FARRE HA
FARE [0t AAE 9ok PRI V-6 IR

0_1.4_4_4
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A2 AR HPE olsfista 1R/t WE FEH(YHY)E HEsH= A
3} o]E AR F=E ¥E DB o] ARHE I A AWFET H|wst
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71&

A LS 457 8l =2, 94, CCTV SolA 3% I4 dlolH
£ oldfistal 45k AFH BA 9 AA Q4] &

AdlolEet v FTolHE sote] R AEE TEd ¢ 7&
Tt AR AUE|E AAste] &9 HolHE W A4F Al Vs

Al ZElo] gt yg-& Adstr] 9t AW 7Fssh AIXAIL eXplainable
AD 71&

S FA JEE oRe v AES Bt ZRESS Sk, AlolH
320 HfH|et ol AAF 5 V&

A% Aol AAZre® ti-8str] sl wE QA o] I8

LIMZ JUl Aladlo] &5t 7lsdt B%5et LM +3 7&

_4

&2 o|u]x], &4, HIAE E9] tjokst gojgE
SE S xqa]oP T e 58S Ao, @4 GPTe 22 LIME =4
g8 e A5 Holu AN Hold Aelw

gEolu &4 A

ol

A4 df = golEE FxIste] ottt FE 7He] WAE FES: |
FEEIT S A L3N A4 IHE V&2 HolHE AAFCeR
2ol BAS 4= qlo], AR AAolA9] ArEd Ao &8 7HsAdol
%%

A AR A, kst A% AlEEeld, 9 3 HiE d& 59
Fooll B8F Al 7]&o] &8&F & glon, 53] v[YYPuolelg &83t
o)Al A3} IS4 Tl Sl

XAl 713 HHsiA= Al 2E9] wd gS A9shy] 95 A7 &
5] XY= YA, oA At SfE L2 AAEA] oS



ES/EA
[ =

re=a

CEEL]
il

® H2E. 48 Al V1= S ==0F =Yt G

2d kg 9 WU diolEE Adshy] As HFY dzater S
Afgol 2otk ¥ A9 9 24 oy Ve F9 2Y 21 Ak
=

o7 ek o] oA FEF Alet AlEdolAd Zleo] AjE o] HAIRE
o2 A folHE vRer d5 9 Hs Az N = Sl

AARE SAEd Al Ala’l 752 AsiMe A ARl dieE dAIRE
4ol AddEfojor g FHoIA wWE H8ol ZhsstEd AEFY THlolH
4 7led A AFE Ve 28T 7 5. ol 9 Y AlLEe
Z HolHE EUiA oL @Rl A At B 245k Hop #E A
7t 7FssiA

A7} AAE I 2AE 29T o e XA Al2Ee 28ste] Al9] 2
g S Aot AT & YEs T

o T TR0 Al AT A AlLEE ZAA ALY €Y 7

(I V-8)& gt AEET HEo] XFTe] AFFAS AUk Al
7 1- O

(dd v-8) Al &2 28714

AEE ALkl 44

o-.Tl_.-.. HETA 44 (37

D> t y

o D e o J ECER D oty
* .

re
2
ozt
]

TR [ 1
Azt
tolE 4 HEHALZ ol%|

.."-I l Le - ((( !))) 1912939k 40t

eXpIainabIeAI

i)
ra
03t
H

g
h
@ XMy kb
3= =2
(=}
\/
fRia)
Vi
fRia)

o]
4
o
1]

191



O FuapIE

) 714 &3t

Al E8% AHER d5Z Sst 9 54 HEolu des

i HA %L o) Hoz, Fwe wrh AGRoIN a5 wekel
olof sk 9l YET & QA HI, XYW SuIE Wk o &
o

Ve 2okl AL =+ A H

+ TR FEnito] anwuE QeiE vgYste Holeg Bl BAls)

of A, A% ol dieh vt 7Hes st ARiwe] ArEEE A

gt

©) W AFAE 2 S5 el

192

« B3] FEAY AlS LM AH83te] Agate] 9t opfago

© HEAE Al Vles FEskaA @ W AlA"E F5Sfor skedl olEdt

A2EE 1E A2t @ BPoor sheA ohl| AEA 7 2
Eulolag Z7t ApLslel Wadt ol A5AsE Yo BA
CHICREE DIETL

N
¥
K

]
AL, TEOR HAE ool &4 $0RO] WHHS AAE TLZo|
a3

« FEAE AlS] e 4 2] AFSAAAN FEEe HdRt FHC

goleg gyslela 245k BAo] ABslolor . AFEAAANA &
SHE dolt ARAge BE ol @R Folde AFAY
dlolelol] that HPskt oFd hElA] e AelE AEAF dolgo] T
st HYabrt olRolAok ol A7le] of| HEAFF Basky A% oAt



o M2, M3 Al 7150 ST ZeR0 Elet o1

2740 gdast e 24 35 o5& AlF o] 7ssA H. ol
£ fIoiA AFAS ArEAR g Aldiz & 5 s o A2 A
7t E-7ho] AAfste AFRAR gt JEAY ATE TSk 7/4\1'?—’5% d
T7F Eask 53] KCTC®) EdojA Ask= AFZT} dlojeet ARA|
SldlolEol w3t A7 FEAY AIE Hdshet doid F8% —‘?%%l
T A3

2. S Al Atojujnct g
(1) Boy
© B9F AL 7N AoleEet 5L st TR

olg BAsle] Wol ALY Pote & glon opy o WS
ot BEF 4 %S

O
-

oMy F=S YA

C E9, 0] Aolu 3 WA A Hg Ates A5 A4t Tk
A U= AYF & JoH 21 BAS Foto] dd JFE AFHC
2 2 4 Us
s T 2oF AEAA AT Al ZE W HF Aok "AISHL Fokd W8t
Z2] A& ARE BEAToEHA Hot FASH & Jgo] THeStESE =2
Z~ o]o
T OXRT
() 874

+ IR R TS AFOR AStel J1E Hek Alzdo] Qs
2% A2 Aol T 5 UEE SR ST Y L BAL 7}

5ofloF 3t
o Z=o] Alol¥] T Al wl2 1 H3ReF g13-2 93t AEslE AUl A
715 28

C TR AAglolA WAISHE 21 HloleE w2y agHow BA mot
Aol 99 R 2742 theo] Aol o
« S AEAA AL A ZE | B HoPAE VST, olF Ao 5

93) WISt ES MK (Korea Combat Training Center)olA AAJsk= ot &3o] XY AIE
TEoket agt VeSS MY ¢ e 2 Y

193



O uwnsriz

AL oA =S A S glolok &
c OPYTE 9 Ao 3A AYUS 5T Yol ALTL ASHOR o
L A% ¢ 5ol Ba

3) e 7=

+ GANOIU} VAE 5& 7[ulo= tloret ofg TES A4 4 e A4Y
Al 29 1= V&
C A2" 200 YIS ERES BASIL Aol g4 Aueles wxst

S
4
e
o
2

194

+ GANoL o3 QEQISIE(VAE) 59 A4 Al 7142 o83 oHs
Arht o}

E A A7 A Folu, AgE o Z=rF A 3H0NA
=
=

L oby #zo] AR

>
%
rlr
2
-

& ofu] 831 Etoolo] AR, F B

Eote 24 S7E AL 27] 9AY. Aold 34 Hee AAzoR @
Aok 7L AT Ay

+ @A GPT-4 5 Y 9lo] mdlo] TS 1 Mot A WAL, ZE o
At shaRe AFse 714e]
T AL ob27HA] ARAY

© GAN 59 449 Al 292 AHgs) 712 Lejal IS E st
7}

)

- ABHE g N2BE FEI] He] Aol T2 WY A GNP ALS
285} thg A0S AFOR YL AR Yol Ak AP of
L UARE 20 B3 Al Aol B2l gAE A9 AF ol

AT FET S 9S
« S AEAAE AL A TS Bot FPHS AFoR YIS He



® H2E. 48 Al V1= S ==0F =Yt G

3 % Qe Al BB AEsi] RS0l AXZoR Het Wewol
HNsalER Ho A% B U A% 24 w7 A%

) 714 &3
« PPEE HEe ShEstal Mz 3400 HEE = e sEol deHE o
T AtolH Heb AV ks o Aok & A=
« A= 34 Al AL 7lE AE s AldElert AlsEo] Algst Wol ¥
m3f 4o} 7hset
« i IOl AV Bt dghe AARter "X[SiAL A AT
2 Hop Qe FEAA JiEo] 7hsdix
£l "oy a3 21 B42 S8 AR fES dSsial He

St SEe PANL S AL

)

ot

6 F AT
- WHF AIZ BHE oIS ge Adelest £3589 49 ogl 4
9oBg 7% §gt Holo] BLHY
F 2 LHOM AR Bt B dlolele] WO Iste] Sie] B
F9| Hole o RAE & YR
AU AL7IEE B AT ST W 1S A2 22

olv

1:]
i

AP Al 7122 9] TRt Hopld B8 7Ms Aol Bk e S Ho
44 7149) Aot 9 A= ol 7|4 Aok Hof, Hok Hof it zjelo]
Wagh Hof 5 Tejsolop & aiEe] EAG B Aok AP Al 7142
o] 2§ A eslor & Alge] Ths) Awct.

195



O FuapIE

7l R 9 Ny =9

1) 2% 2 A58 A2 Y 54

WY AL BEE AR sl9) doles 4T ARsAel otk 9 AFw
Hloh go] Y Al EASA B AE AMAY A4S BRAMolA
SAZE ST S Y B ohet of7d ARl V& fEoRE Al Jstel
A ARE 100% ALT 4 @i

(2) dlol" A<kat B oS B4

4D Al B2 Sk Hlojgof o&sH "o mEAM ARSElE HlolE e A
A7} kAo et AnFEo] Aol Fog 2 ojt} Es =
foto] SE Fol Aol ofHE 4 Aem A<l glojERt
& = QU Eeh, gojgol] Hgel yAlE B AdEE Adek HIE Ut
s73°] AUt

3) 2% 7Fs/ A%k

B4R Al9] B3} ©Z I Aol olsfalr|7t ojtt. ol mHe] A=A
S AT 4 A, AAEE Al 7]ERe] oAMEA TAoA EWAL dEsE= f)

l

k<3

g golty ESE 3 H F=H o]
go] "QT 4= Qr}. olg st H]% %Xﬂ% fz.ﬂﬂ 131@} a7t ok 9] A
49 Al ZE2 1j7]X|(packages) &
Elo] A ZEEe AAFEESY F714Q guolELt IEYl dZo] AFEok
Skt 9] H9= o] FEo] Aol 9a, 1 AAF FHAHQ AAHC
2 FEstolof gtk oj#go] A3ttt

ol#fgl olfE el AZo] AL Fet g NE AAHS FEsH=T|
o2 7883 Aol g ET)

196



® H2E. 48 Al V1= S ==0F =Yt G

() =% &4 FEEA 2 B =5 7HsA

AdE Al Zdo] EoiE @33 dA e e & A 59 A%
E ARl s diolget ghgo] SR &2 Aol =

& Higo] HA ¢ 4 Sl ol Aelz <l

© AWt Yes Edo] 1 ARoMe afFoR A g ™ol -

(o]
o
1o
o
=2
o
rir
(PARS
d
of
"

=
r{o
el

o} Het 9 AlojH 9Y &9
(1) AA FZA(adversarial attacks)o]] gt F k4
Y Al Adid 320 HFE 4= o Hid FAo= Al ZEo]
S 8ot orFoz FE WYAF|7] gt 7|&Fd A=E oulgitt
| Al 2o 3k vd Zxd HEE AAGoHAY 23Ed JEE Yste

FES % ek

N

_l?.i
JPﬂJ 12

O

(2) ;HE 7}_/\4

A8d Al BREZ olgsto] =19 ZAIE HE ol duield LLME ©]83
o WEo| REg Jfde gm 9iRsh AZE RY(}E E0f ChaGPTS 22
2 S BF 2] doly Id=E AR 9ol AE /% 7Rs/dol A
o} o2 WS SA 9% RES ALgY Aol dHlolg AHAS I =
o] o] g7, &Fol FEHHEE 1 AuiE Atz & 5 /=% HelHE
A9 LT L ABES Fo dols Ao} Ak o A4
3 Al9] AE2o] W%t Holelzl $28 4 = 9wel ek,

) 25 9 28 74

AP AVF BT Uk TP A 9, S4S AHT 4 ol Aol o)
Aejae] 01§ 4 ek, o] BHF Al 7142 o83 Y AAHS &
UAYA A, ARAA 298 FT 5 Ut

B9 Al o] AEE0] diat A A4 2SS webd 443 At
ALE WL WS v, olo] et Aol ol AR FIoHA] RS He

197



O Fuspla

2APL 2 % 3k

3. M M

—_

S Bool A 4P Al 71& 480 o) Ammgic ww, 0 B4 Al
129 EUsHs ) et AOIBL olg A7t 9 4 AoV tEAow o
58 dlols S U Hob AA B4, T3 AHY Al /& EUE AUSH:s 7]
A AR BAZ 5 4 otk B HoldE i Hoo] 44Y Al 71
2 A8 o 9ol AYEo] H ool LASI WA olo] Hhat sjael]
slo] =ojaEt o

gw

7

=

rO

T

7t =) Bof Y Al 7|& =99 AT

=9 HoF F4F Al 7I& T AgHeR WA dHolg gH ZAE AJztsf
% _/,\_ glu} —_‘ﬁhol— g.o]:_,] EA—]AP /\ﬂ}ﬂoﬂ AI-J k].‘:_q] 7].;@ = og*c‘s(}% D]f(].“_-_-_ QA
3 tlolElE F&0| SHol= Zlo] wie- At A +
W oFst FIIAAL} JRAIARC 2HE E}C’H tlolEl7} A& og AYAkEn
Qo geHTh HoMS AAIHE W E8IE Qlste] FollA A4kE dlolEE
dFo g SAstAY a5tk 2ol g4 ¥t ole w9 E4E whde 484
3 Al 29 7ol Alghgo] =i Q.

o s BAE Al 7l& =0 % H o
Hob 42 W A4 dlolEet % Fi=o] gt A 91529 S AR
oh &3 =94 7 22 AdS A
7} &-go] Azt Hrt
pREto 2 ZREAAeE HEQIE BAE & & AUtk AEF Al 2E N 4

o= 1AKFS A8 AFY Aol 8+ Yzt 59 71 Qlzet

gt E3h ol 28T £ e AR 9 QlEo] @A W F=5T

o
ohuet 717 Mz Bl o] BakEle] 9l BAIHo

of
:I:‘ _,

ME it Fo
i<}
ko
H‘U

o

=H} .f‘r__o]: A Al 7]E zole 1_]-5:1_ Xﬂ(ﬁ_
=8k Hob AAE Al 7]& £Y9] AgHAo] st dj4H
£ & Atk "WA, 31 Fof Mo A4 dloly &89 F84% 71X
14 Aavt AE Hart k. A AEolA AF3 A

9

ro,

198



® H2E. 48 Al V1= S ==0F =Yt G

dloje] & Al & 14 ALE Ysto] FARE 7|Esto] st vt Ut
2 PAE A & opgt AAAQ S Z2 WG upste] LU

B o 238 JiASt AwE S davt ik @ 59 848F Al
= Al Eﬁ& Beolng 7|&o] Ay SHAE W] <
22| (literacy) g2 #idT art A

EF, AF7HA §AH0] & BPgAS A AFolA dold A4S B3 &
¢ o= Auig "art gk 2 dolE, S8 wgdt vuAse shriehs
k.o 9l Exog LAy 2 4l g3 7] oz AP £ 9= y_o}q}

—u—l T
A3 H g AH7E asie olE Fste] WY oy Z-go] iRt A=A

=
Loz PR} oUMERE AT V& =YL AT Bast Uk @4 2
TR ZolA Ut AR AP Y 9Pkl W|HOEE T/FE T
YT AP AL 7159 T =Y 4T RIS WEE Aol 59 27] 7% 9
A o
hm |

Al 7]o] wlg| ARgle] wld g2 It 7Ie2 W] IAA ki, =1
&

7 et

1 4
Hokg H3HF Ab3] Aol B2 B4l7 Aghe £o00H Aoleke el
el o9 ofx7k g Holtk 1% AW Al 714 AHol 44, B4,
dzolA U e WHshe, Y HoplA 53 Fad 4L T 4 9

ok AHE AL 714S S A WSS JAS FR3 HokeA A48 T7] A
A9, AE 9 A, Ae AR, AolNd 5 vl 24 Bopold A8
7Fs4o] =it

£ Aol AHY Al 7o) oet 718 Adn ERE B4, Wi 48 A
o, Seuele X FaITTo] By Hob W AT FHS BAS, o)
Aol BB Al 71& B Rl thstel kolsigint. 22H0=, YHF Al
Sl HA1H WMee Told 4 Y= AAHS A4 7]
93t thzbEel o] Wast

O

199



P&

O s

sl

glolE]

Yozt

5

8 A

, I BopojlA] Y Al 7]& =YY

sl

7]

2 9

g Al 2E A

S

373

MQs} 9t SR AgojHe] 74 =

7le =U

Aol & Aotk

shate] o
12 o, 24 Az et

249
Hof 282 7%

3

A

]

%o

gt 2E} g AR %

0]
“u

A
=

AP ALY =

Ke)
T

%

-
59

AL JAo A Hlofuh, ATS

Nl

7HASE A=

SRR

AAel

Hl 2

1 o 7lofs

S

& S weitele 75

200



® H2E. 48 Al V1= S ==0F =Yt G

9

F1E

-3
T

IPE. (2024, February 28). “[Ato]dla] AW vl Al =2, B4 E51d AY AL
ZA. https://www.sedaily.com/NewsView/2D5]BVIZ1D
$ & WP (2023). €29 716 AAEA] @ FH7EE E8% & A+ T,
A7 |Eee] =24, 24(5), 441-449.
o, & ol (2023). A AAAY £ Hx AAH AA AT ==7sEs
=24, 5(1), 7-18.

oy
=}
]

Ol

oy

XY, & FAN. (2024, February 18). “Al7} ZAHR|F], =&0| 34, . 3gkdo] Ho&E
Aok AR 2AYH,
£718. (2022, November 30). g=zHlolE] T4 B3 E&FQ Aol F €A

CSRC Weblog. https://csrc.kaist.ac.kr/blog/2022/11/30/859o|H-573&-535t-
aEHQ1-Alo]H-H-&A]/
g, 1718, & ZSE (2022, December 20). HWP ATFEO 883 HEAXE 3t
Fsdloly &7 B, sy Eshs] sk, AF.

rp

e

o2, &8, HEls, olad, WE, & °l8H. (2021). AFAES] rHEFAEES A
Al IR 7esd AASASTREA, 36(1), 89-98.
FZFsoF (2024, March 31). "R FJAKE AlZF QIRF AR A AFE HojFoh” Ford

fr

. https://www.donga.com/news/Inter/article/all/20240331/124238975/1

A, & A4 (2023). Mask R-CNNZ ©o]-83t o|u|x] g4 7|9t Hlolel534] A
AAEA e Y5y At A&t =24, 24(11), 143-149.

g & "PEE. (2023). HolH $4 o8t 35EY oA WHARA B
AFE. =FAEEsE]  =EXA], 24(5). https://www.kais99.org/ikais/journal/
Vol24No05/vol24no05p27.pdf

Y (2020). ABAT 7IHHe] Aed AAPAIHAA 5o B A+ . Korean
Soc. Hazard Mitig, 20(1), 127-140.

s3], AAE, FAEE, B oIAE, & olF (2020). Al HE F5E 95t oAE4l
z2A9] dloly 2dE ®eL Journal of Korean Society for Internet Information, 21(1).

Fag, & vPEE. (2022). HolHSA Bd RokE 83t A4 A gt AA"A] Hs
P AT S=CDESH] =84, 27(2), 148-159. https://doi.org/10.7315/CDE.2022.148

AN, & uPEE. (2023). SinGANS 83t HAPolE dHlolg 75 &4 o2 ¥ A%
oL SR IESIS] =5, 24(1), 310-317. https://doi.org/10.5762/KAIS.2023.24.1.310

[,

Adamopoulou, E., & Moussiades, L. (2020). An overview of chatbot technology.
In I. Maglogiannis, L. Iliadis, & E. Pimenidis (Eds.), Artificial intelligence
applications and innovations(pp. 373-383). Springer International Publishing.

201



O FuapIE

https://doi.org/10.1007/978-3-030-49186-4_31

Aigner, S., & Koérner, M. (2018). FutureGAN: Anticipating the future frames of
video sequences using spatio-temporal 3D convolutions in progressively
growing GANs (arXiv:1810.01325). arXiv. https://doi.org/10.48550/arXiv.1810.01325

Avola, D., Cannistraci, 1., Cascio, M., Cinque, L., Diko, A., Fagioli, A., ... &
Pannone, D. (2022). A novel GAN-based anomaly detection and localization

method for aerial video surveillance at low altitude. Remote Sensing, 14(16),
Article 16.

https://doi.org/10.3390/r514164110

Bandela, S., & Cao, Y. (2023). Drone navigation in Unreal Engine using
generative adversarial imitation learning. AIAA SCITECH 2023 Forum,
National Harbor, MD & Online. https://doi.org/10.2514/6.2023-0506

Barak, A., & Feldman, Y. (2023). Artificial intelligence in Israeli defense: The
rise of generative systems. Tel Aviv University Press.

Ben-Israel, 1., & Shmuel, G. (2022). Cybersecurity and generative Al: Applications
in Israeli defense systems. Cyber Warfare Review, 10(4), 58-79.

Breaking Defense. (2023, August). Pentagon launches Task Force Lima. Breaking
Defense. https://breakingdefense.com/2023/08/pentagon-launches-task-force-lima
-to-study-generative-ai-for-defense/

Breaking Defense. (2023, August). Task Force Lima and GARD overview. Breaking
Defense. https://breakingdefense.com/2023/08/pentagon-launches-task-force-
lima-to-study-generative-ai-for-defense/

Brown, J., & Taylor, S. (2023). Autonomous naval systems: Al in maritime
operations. Journal of Military Technology, 45(2), 123-145.

Brown, T., Mann, B., Ryder, N., Subbiah, M., Kaplan, J. D., Dhariwal, P., ... &
Amodei, D. (2020). Language models are few-shot learners. Advances in
Neural Information Processing Systems, 33, 1877-1901.

Chae, H.-G., & Kim, S.-H. (2023). Image synthesis-based data augmentation using
Mask R-CNN self-propelled artillery object detection model performance
improvement study. Journal of the Korea Academia-Industrial Cooperation
Society, 24(11), 143-149. https://doi.org/10.5762/KAIS.2023.24.11.143

Clark, P., & Davis, M. (2022). Real-time data integration for autonomous systems.
Al & Robotics in Defense, 33(1), 89-102.

Clark, P., & Davis, M. (2023). Al-driven mission planning: A new era of autonomous
military operations. Journal of Military Technology, 48(1), 89-112.

Cloudera Blog. (2023). Generative Al and adversarial attacks in GARD. Cloudera.
https://blog.cloudera.com/dod-launches-task-force-lima-to-explore-generative-ai/

Cremer, F., Sheehan, B., Fortmann, M., Kia, A. N., Mullins, M., Murphy, F., &

202



® H2E. 48 Al V1= S ==0F =Yt G

Materne, S. (2022). Cyber risk and cybersecurity: A systematic review of
data availability. The Geneva Papers on Risk and Insurance - Issues and

Practice, 47(3), 698-736. https://doi.org/10.1057/s41288-022-00266-6

C4ISRNET. (2023, August). Pentagon establishes Task Force Lima to study
generative Al issues. C4ISRNET.

DARPA. (2023). GARD: Guaranteeing Al robustness against deception. Al mil.
https://www.ai.mil

DARPA. (2023). Semantic Forensics (SemaFor) Program. Al.mil. https://www.ai.mil

Devlin, J., Chang, M. W., Lee, K., & Toutanova, K. (2018). BERT: Pre-training of
deep bidirectional transformers for language understanding. arXiv preprint
arXiv:1810.04805.

Divya, V., & Mirza, A. U. (2023). Transforming content creation: The influence
of generative Al on a new frontier. In Exploring the Frontiers of Artificial
Intelligence and Machine Learning Technologies (p. 143).

DoD Launches Task Force Lima to Explore Generative Al, Cloudera Blog, 2023.
Cloudera. https://blog.cloudera.com/dod-launches-task-force-lima-to-explore
-generative-ai/

Fan, S., & Chen, Y. (2021). Anomaly detection based on video prediction and
latent space constraints. In D.-S. Huang, K.-H. Jo, J. Li, V. Gribova, & V.
Bevilacqua (Eds.), Intelligent Computing Theories and Application (pp. 535-
546). Springer International Publishing. https://doi.org/10.1007/978-3-030-
84522-3_44

Fazekas, F. (2021). The evolution of military staffs and the possible effects of
artificial intelligence. In International Conference KNOWLEDGE-BASED
ORGANIZATION (Vol. 27, No. 1, pp. 33-38).

Gao, Y., Xiong, Y., Gao, X., Jia, K., Pan, J., Bi, Y., ... & Wang, H. (2023).
Retrieval-augmented generation for large language models: A survey. arXiv
preprint arXiv:2312.10997.

Gautam, S., Midoglu, C., Shafiee Sabet, S., Kshatri, D. B., & Halvorsen, P.
(2022). Soccer game summarization using audio commentary, metadata, and
captions. Proceedings of the 1st Workshop on User-Centric Narrative
Summarization of Long Videos, 13-22. https://doi.org/10.1145/3552463.
3557019

Goodfellow, 1. (2016). Nips 2016 tutorial: Generative adversarial networks. arXiv
preprint arXiv:1701.00160.

Goodfellow, 1., Pouget-Abadie, J., Mirza, M., Xu, B., Warde-Farley, D., Ozair, S.,

. & Bengio, Y. (2014). Generative adversarial nets. Advances in Neural
Information Processing Systems, 27.

Han, Q., Wang, H., Yang, L., Wu, M., Kou, J., Du, Q., & Li, N. (2020). Real-time

203



O FuapIE

adversarial GAN-based abnormal crowd behavior detection. Journal of
Real-Time Image Processing, 17(6), 2153-2162. https://doi.org/10.1007/s11554
-020-01029-z

Higgins, 1., Matthey, L., Pal, A., Burgess, C. P., Glorot, X., Botvinick, M. M., ...
& Lerchner, A. (2017). Beta-VAE: Learning basic visual concepts with a
constrained variational framework. ICLR (Poster).

Israel Aerospace Industries (IAD). (2023). Harpy drone system: Innovations and Al
applications. IAI Technical Report.

Israeli Defense Forces (IDF). (2022). Carmel program and the integration of Al
in modern warfare. Military Journal, 55(2), 101-121.

Ji, Y., Gong, B., Langguth, M., Mozaffari, A., & Zhi, X. (2023). CLGAN: A
generative adversarial network (GAN)-based video prediction model for

precipitation nowcasting. Geoscientific Model Development, 16(10), 2737-
2752. https://doi.org/10.5194/gmd-16-2737-2023
Ji, Z., Lee, N., Frieske, R., Yu, T., Su, D., Xu, Y., ... & Fung, P. (2023). Survey

of hallucination in natural language generation. ACM Computing Surveys,

55(12), 248:1-248:38. https://doi.org/10.1145/3571730

Johnson, R., Smith, D., & Lee, A. (2020). Al-driven navigation in complex
maritime environments. Naval Engineering Review, 39(4), 212-230.

Johnson, R. (2021). Real-time Al in tactical operations: Enhancing mission planning.
Defense Technology Quarterly, 37(4), 144-163.

Johnson, R., Smith, D., & Lee, A. (2021). Generative Al in military decision-
making. Military Science Quarterly, 43(2), 102-124.

Karras, T., Laine, S., & Aila, T. (2019). A style-based generator architecture for
generative adversarial networks. In Proceedings of the IEEE/CVF Conference
on Computer Vision and Pattern Recognition (pp. 4401-4410).

Khan, S. (2023). Role of generative Al for developing personalized content-based
websites. International Journal of Innovative Science and Research Technology,
8(1), 1-5.

Kingma, D. P., & Welling, M. (2013). Auto-encoding variational Bayes. arXiv
preprint arXiv:1312.6114.

Krajewski, R., Moers, T., Nerger, D., & Bckstein, L. (2018). Data-driven
maneuver modeling using generative adversarial networks and variational
autoencoders for safety validation of highly automated vehicles. 2018 21st
International Conference on Intelligent Transportation Systems (ITSC), 2383
2390. https://doi.org/10.1109/1TSC.2018.8569971

Kwon, H., Jeong, S., Kim, S., Lee, J., & Sohn, K. (2022). Deep-learning based

SAR ship detection with generative data augmentation. Journal of Korea
Multimedia Society, 25(1), 1-9.

204



® H2E. 48 Al V1= S ==0F =Yt G

Lee, C., Hwang, H.,, Kwon, H., Baik, S., & Kim, W. (2022). A study on the
classification of military airplanes in neighboring countries using deep
learning and various data augmentation techniques. Journal of the Korea
Institute of Military Science and Technology, 25(6), 572-579. https://doi.org/
10.9766/KIMST.2022.25.6.572

Lee, C. E., Baek, J., Son, J., & Ha, Y. G. (2023). Deep Al military staff:
Cooperative battlefield situation awareness for commander's decision
making. The Journal of Supercomputing, 79(6), 6040-6069. https://doi.org/
10.1007/s11227-022-04882-w

Lee, C. E., Son, J. H, Park, H. S., Lee, S. Y., Park, S. J., & Lee, Y. T. (2021).
Technical trends of Al military staff to support decision-making of
commanders. Electronics and Telecommunications Trends, 36(1), 89-98.

Levy, T. (2024). FEthical challenges in military Al deployment: The Israeli
experience. Journal of Military Ethics, 19(1), 34-47.

Lewis, M. (2019). BART: Denoising sequence-to-sequence pre-training for natural
language generation, translation, and comprehension. arXiv preprint arXiv:

1910.13461.

Lewis, P., Perez, E., Piktus, A., Petroni, F., Karpukhin, V., Goyal, N,, ... & Kiela,
D. (2020). Retrieval-augmented generation for knowledge-intensive NLP
tasks. Advances in Neural Information Processing Systems, 33, 9459-9474.

Lim, S. K., Loo, Y., Tran, N.-T., Cheung, N.-M., Roig, G., & Elovici, Y. (2018).
Doping: Generative data augmentation for unsupervised anomaly detection
with GAN. 2018 IEEE International Conference on Data Mining (ICDM),
1122-1127. https://doi.org/10.1109/ICDM.2018.8594955

Liu, G., Van Huynh, N., Du, H., Hoang, D. T., Niyato, D., Zhu, K., ... & Kim,
D. I (2024). Generative Al for unmanned vehicle swarms: Challenges,
applications and opportunities. arXiv preprint arXiv:2402.18062.

Liu, X., Chen, H., & Andris, C. (2018). TrajGANs: Using generative adversarial
networks for geo-privacy protection of trajectory data. Location Privacy and
Security Workshop, 1-7. https://ptal-io.github.io/lopas2018/papers/LoPaS2018
_Liu.pdf

Mirza, M., & Osindero, S. (2014). Conditional generative adversarial nets. arXiv
preprint arXiv:1411.1784. https://doi.org/10.48550/arXiv.1411.1784

Motamed, S., Rogalla, P., & Khalvati, F. (2021). Data augmentation using
generative adversarial networks (GANs) for GAN-based detection of

pneumonia and COVID-19 in chest X-ray images. Informatics in Medicine
Unlocked, 27, 100779. https://doi.org/10.1016/.imu.2021.100779

Ng, A Y., & Jordan, M. L. (2002). On discriminative vs. generative classifiers: A
comparison of logistic regression and naive Bayes. Advances in Neural

205



O FuapIE

Information Processing Systems, 14.

Ohman, W. (2019). Data augmentation using military simulators in deep learning
object detection applications. DiVA Portal. https://www.diva-portal.org/smash/
record.jsf?pid=diva2:1375838

Provos, N. (2004). A virtual honeypot framework. USENIX Security Symposium,
173(2004), 1-14.
https://www.usenix.org/event/sec04/tech/full_papers/provos/provos_html

Radford, A., Metz, L., & Chintala, S. (2016). Unsupervised representation learning
with deep convolutional generative adversarial networks. arXiv preprint

arXivi1511.06434. https://doi.org/10.48550/arXiv.1511.06434

Rahbar, M., Mahdavinejad, M., Bemanian, M., Davaie Markazi, A. H., &
Hovestadt, L. (2019). Generating synthetic space allocation probability

layouts based on trained conditional-GANs. Applied Artificial Intelligence,
33(8), 689-705. https://doi.org/10.1080/08839514.2019.1592919

Ramesh, A., Dhariwal, P., Nichol, A., Chu, C., & Chen, M. (2022). Hierarchical
text-conditional image generation with CLIP latents. arXiv preprint arXiv:

2204.06125. https://doi.org/10.48550/arXiv.2204.06125

Rashid, A. B., Kausik, A. K., Al Hassan Sunny, A., & Bappy, M. H. (2023).
Artificial intelligence in the military: An overview of the capabilities,
applications, and challenges. International Journal of Intelligent Systems,

2023(1), 8676366.

Raunak, V., Menezes, A., & Junczys-Dowmunt, M. (2021). The curious case of
hallucinations in neural machine translation. arXiv preprint arXiv:2104.06683.
http://arxiv.org/abs/2104.06683

Roberts, K., & Thompson, L. (2024). Simulated environments for Al in military
training. Journal of Defense Simulations, 48(3), 201-219.

Ronneberger, O., Fischer, P., & Brox, T. (2015). U-Net: Convolutional networks
for biomedical image segmentation. In N. Navab, ]J. Hornegger, W. M. Wells,
& A. F. Frangi (Eds.), Medical Image Computing and Computer-Assisted
Intervention — MICCAI 2015 (pp. 234-241). Springer International Publishing.
https://doi.org/10.1007/978-3-319-24574-4_28

Rooster — Robotican. (n.d.). Retrieved April 13, 2024, from https://robotican.net/
rooster/

Sandfort, V., Yan, K., Pickhardt, P. J., & Summers, R. M. (2019). Data
augmentation using generative adversarial networks (CycleGAN) to improve
generalizability in CT segmentation tasks. Scientific Reports, 9(1), 16884.
https://doi.org/10.1038/s41598-019-52737-x

Shi, Y., Han, L, Han, L, Chang, S., Hu, T., & Dancey, D. (2022). A latent
encoder coupled generative adversarial network (LE-GAN) for efficient

206



® H2E. 48 Al V1= S ==0F =Yt G

hyperspectral image super-resolution. IEEE Transactions on Geoscience and
Remote Sensing, 60, 1-19.

Shorten, C., & Khoshgoftaar, T. M. (2019). A survey on image data augmentation
for deep learning. Journal of Big Data, 6(1), 60. https://doi.org/10.1186/
s40537-019-0197-0

Sohn, K., Lee, H.,, & Yan, X. (2015). Learning structured output representation
using deep conditional generative models. Advances in Neural Information
Processing Systems, 28.

Smart-shooter. (2021, January 27). https://www.smart-shooter.com/

Smith, D. (2021). The role of Al in unmanned surveillance systems. Defense
Technology Quarterly, 37(2), 67-85.

Smith, D. (2022). Optimizing military operations with Al: Mission planning and
beyond. Journal of Defense Strategy, 50(2), 77-93.

Smith, D., & Thompson, K. (2022). Al-enabled resource management in tactical
environments. Al in Defense Operations, 29(3), 133-148.

Sun, Q., Chen, Z., Xu, F., Cheng, K., Ma, C., Yin, Z., ... & Wu, Z. (2024). A
survey of neural code intelligence: Paradigms, advances and beyond. arXiv
preprint arXiv:2403.14734.

Thompson, K., & Brown, J. (2022). Al-driven real-time scenario planning in
military operations. Journal of Defense Al, 39(2), 98-115.

Tian, Y., Wang, J., Wang, Y., Zhao, C., Yao, F., & Wang, X. (2022). Federated
vehicular transformers and their federations: Privacy-preserving computing
and cooperation for autonomous driving. IEEE Transactions on Intelligent

Vehicles, 7(3), 456-465.

Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N., ...
& Polosukhin, 1. (2017). Attention is all you need. Advances in Neural
Information Processing Systems, 30.

Wang, Z., She, Q., & Ward, T. E. (2021). Generative adversarial networks in
computer vision: A survey and taxonomy. ACM Computing Surveys (CSUR),
54(2), 1-38. https://doi.org/10.1145/3439723

Williams, M., & Lee, P. (2023). Mission optimization through Al: Case studies in
autonomous operations. Naval Research Journal, 51(1), 89-105.

Williams, M., Garcia, P., & Wilson, B. (2023). Al-based autonomous decision-
making for naval operations. Naval Research Journal, 51(1), 144-162.

Williams, M., Garcia, P., & Wilson, B. (2023). Al-based autonomous decision-
making in modern warfare. Journal of Tactical Operations, 53(1), 112-134.

Xing, D., & Tzes, A. (2023). Synthetic aerial dataset for UAV detection via
text-to-image diffusion models. 2023 IEEE Conference on Artificial Intelligence

207



O FuapIE

(CAID), 51-52. https://doi.org/10.1109/CAI.2023.10195076

Xiong, Z., Cai, Z., Han, Q., Alrawais, A., & Li, W. (2020). ADGAN: Protect your
location privacy in camera data of auto-driving vehicles. IEEE Transactions
on Industrial Informatics, 17(9), 6200-6210.

Xu, D., Wei, C., Peng, P., Xuan, Q., & Guo, H. (2020). GE-GAN: A novel deep
learning framework for road traffic state estimation. Transportation
Research Part C: Emerging Technologies, 117, 102635. https://doi.org/10.1016/
j.trc.2020.102635

Yang, Z., Yu, W., Liang, P., Guo, H., Xia, L., Zhang, F., ... & Ma, J. (2019).
Deep transfer learning for military object recognition under small training
set condition. Neural Computing and Applications, 31, 6469-6478.

Yoon, K.-I., Ko, D.-K., & Lim, S.-C. (2023). Real-time video prediction using
GANs with guidance information for time-delayed robot teleoperation.
International Journal of Control, Automation and Systems, 21(7), 2387-2397.
https://doi.org/10.1007/s12555-022-0358-3

Yu, H., Li, G.,, Su, L., Zhong, B., Yao, H., & Huang, Q. (2020). Conditional GAN
based individual and global motion fusion for multiple object tracking in
UAV videos. Pattern Recognition Letters, 131, 219-226.

Yu, X., Liao, W., Qu, C., Bao, Q., & Xu, Z. (2022). UAV cooperative search
based on multi-agent generative adversarial imitation learning. 2022
International Conference on Machine Learning, Cloud Computing and
Intelligent Mining (MLCCIM), 441-446. https://doi.org/10.1109/MLCCIM.2022.
9955174

Zhu, J., Ouyang, P., Tao, R., Chen, X., Wang, J., & Zhan, S. (2021). FAE-GAN:
Facial attribute editing with multi-scale attention normalization. Machine
Vision and Applications, 32(4), 97. https://doi.org/10.1007/s00138-021-01208-3

Zhu, X., Liu, Y., Li, J., Wan, T., & Qin, Z. (2018). Emotion classification with
data augmentation using generative adversarial networks. In D. Phung, V. S.
Tseng, G. I. Webb, B. Ho, M. Ganji, & L. Rashidi (Bds.), Advances in
Knowledge Discovery and Data Mining (Vol. 10939, pp. 349-360). Springer
International Publishing. https://doi.org/10.1007/978-3-319-93040-4_28

https://aws.amazon.com/blogs/machine-learning/enhance-sports-narratives-with-n
atural-language-generation-using-amazon-sagemaker/

https://blog.cloudera.com/dod-launches-task-force-lima-to-explore-generative-ai/

https://blogs.windows.com/windowsdeveloper/2023/05/23/welcoming-ai-to-the-mi
crosoft-store-on-windows/

https://breakingdefense.com/2024/06/army-teases-pilot-generative-ai-program-to-
start-in-july/

208



® H2E. 48 Al V1= S ==0F =Yt G

https://breakingdefense.com/2024/06/army-teases-pilot-generative-ai-program-to-
start-in-july/

https://ettrends.etri.re.kr/ettrends/188/0905188010/0905188010. html#!po=6.25000

https://hourone.ai/blog/5-examples-generative-ai-made-videos/

https://idstch.com/technology/ict/us-army-developing-intelligent-agents-human-c
omputer-interaction-technologies-help-soldiers-deal-information-overload/

https://jasoren.com/augmented-reality-military/

https://ko.topwar.ru/187941-v-izraile-programmu-novejshej-bronemashiny-carmel
-poruchili-lideru-rynka-bpla.html

https://m.ddaily.co.kr/page/view/2023120411201332122
https://m.ddaily.co.kr/page/view/2024040713083192171
https://m.kr.ncsoft.com/kr/pr/newsDetail/5635.do
https://medigatenews.com/news/245372597
https://news.mt.co.kr/mtview.php?n0=2022102009091451933

https://newsroom.stitchfix.com/blog/how-were-revolutionizing-personal-styling-wi
th-generative-ai/

https://research.aimultiple.com/generative-ai-applications/
https://sgp.fas.org/crs/natsec/1F12010
https://stablediffusionweb.com/
https://techblog.woowahan.com/17241/

https://www.aboutamazon.com/news/amazon-ai/amazon-improves-customer-revie
ws-with-generative-ai

https://www.ai.mil/blog_8_10_23_Lima.html
https://www.aitimes.kr/news/articleView.html?idxno=30746
https://www.army.mil/
https://www.brookings.edu/articles/ai-weapons-in-chinas-military-innovation/

https://www.chosun.com/international/international_general/2024/02/17/72FIOBM
NGNFLBALDMYZFPEANQU/

https://www.cna.org/reports/2023/10/ai-and-autonomous-technologies-in-the-war
-in-ukraine
https://www.defense.gov/News/Releases/Release/Article/3489803/dod-announces-e

stablishment-of-generative-ai-task-force/

https://www.defenseadvancement.com/news/british-army-training-simulations-to-
be-enhanced-by-generative-ai/

http://www.defensetoday.kr/news/articleView.html?idxno=3835

209



O FuapIE

https://www.doctorsnews.co.kr/news/articleView.html?idxno=107025

https://www.g-enews.com/article/General-News/2019/10/201910271509016963c55
57f8da8_1

https://www.gov.uk/government/publications/defence-artificial-intelligence-ai-play

book

https://www.gov.uk/government/publications/defence-artificial-intelligence-strateg
y/defence-artificial-intelligence-strategy

https://www.hankyung.com/article/2024010659911
https://www.iar-gwu.org/print-archive/blog-post-title-four-xgtap
https://www.ifs.or.kr/bbs/board.php?bo_table=News&wr_id=54219
https://www.joongang.co.kr/article/25191986
https://www.lgcns.com/pr/news/49240/
https://www.midjourney.com/website
http://www.monews.co.kr/news/articleView.html?idxno=110793

https://www.nationaldefensemagazine.org/articles/2021/7/20/russia-expanding-flee
t-of-ai-enabled-weapons

https://www.nauticalsimulation.com/virtual-reality-maritime-simulators-training-se
afarers/

https://www.navercorp.com/static/20211129093002_2.pdf
https://www.news1.kr/politics/diplomacy-defense/5467159
https://www.pwc.com/kr/ko/insights/samil-insight/samilpwc_ai-business-use-cases. pdf
https:/ /www.pwc.com/kr/ko/insights/samil-insight/samilpwc_ai-business-use-cases. pdf
https://www.rephrase.ai/

https://www.rusi.org/explore-our-research/publications/commentary/struggling-no
t-crumbling-russian-defence-ai-time-war

https://www.samsungsds.com/kr/insights/enterprise-readiness-for-generative-ai-pa
rtl.html

https://www.scmp.com/news/china/science/article/3248050/chinas-military-lab-ai
-connects-commercial-large-language-models-first-time-learn-more-about-hu
manshttps://www.rand.org/content/dam/rand/pubs/testimonies/CTA3100/CTA
3191-1/RAND_CTA3191-1.pdf

https://www.seoul.co.kr/news/economy/2021/10/25/20211025017003
https://www.sisaweek.com/news/articleView. html?idxno=144889
https://www.synthesia.io/
https://www.techtube.co.kr/news/articleView. html?idxno=4372
https://zdnet.co.kr/view/?no=20240412155316

210





