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[ ABSTRACT |

The current weapon system is operated as a complex weapon system with various standards and protocols
applied, so there is a risk of failure in smooth information exchange during combined and joint operations on
the battlefield. The interoperability of weapon systems to carry out precise strikes on key targets through
rapid situational judgment between weapon systems is a key element in the conduct of war. Since the Korean
military went into service, there has been a need to change the configuration and improve performance of a
large number of software and hardware, but there is no verification system for the impact on interoperability,
and there are no related test tools and facilities. In addition, during combined and joint training, errors
frequently occur during use after arbitrarily changing the detailed operation method and software of the
weapon/power support system. Therefore, periodic verification of interoperability between weapon systems is
necessary. To solve this problem, rather than having people schedule an evaluation period and conduct the
evaluation once, Al should continuously evaluate the interoperability between weapons and power support
systems 24 hours a day to advance warfighting capabilities. To solve these problems, To this end, preliminary
research was conducted to improve defense interoperability capabilities by applying natural language
processing techniques (DWord2Vec model, @FastText model, ®Swivel model) (using published algorithms and
source code). Based on the results of this experiment, we would like to present a methodology (automated
evaluation of interoperability requirements evaluation / level measurement through natural language processing
model) to implement an automated defense interoperability evaluation tool without relying on humans.

Key Words : Natural language processing(X}¢10] x2]), Deep learning(22{d), Interoperability test(4}&-2-84 AlFH7})
. Weapon system(-7 || A])
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o]2 o|&5H= CBOW(continuous bag of words) Z®o|ct.
EOE shue ©ole WHZ o 55 skip-gram ZEo[T}
2 oA of7]4= CBOW &gt Alm WAt CBOW 2ES
vt 2 A oW skip-gram 2Fo| o2 shut olsistd
e ot fth. CBOW Zde W o], ohg gz et
(context)2.2 E}ZIl Tof(target word)E o&sh= =AIE +
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Fig. 5. Target word prediction

o] Ye]e &8st gEA wello] Word2Veco|tt. Mikolov
et al. (2013a)o|lA Azt Skip-gram Z@Q] PR E TR}
2t} Skip-gram RE2 ERZITolg 7iX|1 8 Fuitho]r}
FORI7E 7 ofiEste BgollA stsEn). Skip-gram®] st
dlol8 & [ElTo], BpjlTo] thgto]], [EZiTo], E7ldo]
O & § ©o]] o]ZA 47le] Aol =k HA YIRS
ol & Zefo|dsl] 71HA] sk tlolEE Ttett JAY =W
o7t Yehd 58 =011 UHA] Tolg2 o] A @
Zolojgitt. old 7% Altgol YE HWobdA] Mikolov et
al. (2013b)oflA A|Qtet Skip-gram R E}ZiHo], Foitd
o] o] Fo|FE m olig o] EAEE AE(+) AX], UA
E]8 AMZQIX|(-) Binary classification(0]Xl-7)sh= 17g0l
A &5
@ o] =eju} Xju]Qlet + Positive(37d)

@ o] =zto} xjojgitt + Negative(F7d)

o] Y WAaloz shgsH EH 1719 =AEE MEt
k7io] UIAEIE AE0 ALtsHA Elof, Alxtgo] o] £A4 ©
t}. YAEE =2 MASH= 8.2 Mikolov et al. (2013b)
oflA LFROIM AIF 7SI U Tol7t UIAEE AHER
ARPEA Ee s A1 THEQIT
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Skip-gram 2E EPZltioje} 2Utio] o] Fojge o
S ol BAIES WA+ AR, WA AEQIA|(-)

o
H
H
i
N

=33 =2X| X553 M3=(2023E 9g) /13



Atelofxz] 7|8E M8t

—

o&she wgolM ShaHck ERzitolel Batio] o] Al
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Skip-gram 29| i% mfulEl Ut V ¥ 27jRolct,
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VI

73 6. Skip-gram &2Eo] x}¢io] sk njelo|g
Fig. 6. Natural language learning parameters of
Skip-gram model
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Skip-gram 230] Likelihood functiong Z|t}jg} sftojof st
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Stk oA TaRle] RRPES Tol JHlFol A4 Al
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L(8) =logP(+|tp,cp) + ZlogP(—|tni, Cn;)

i=1

2A1 3. Skip-gram 229 Likelihood function
4.3 FastTextQ] @@t vial

mloj AL AR 2017d 5708t FastTexts= ZgHE Uwd
7]¥olct FA. Bojanowski P .. Grave . E (2017)
“Enriching word vectors with subword information.
Transactions of the association for computational
linguistics”s FastText O‘Hﬂ%ﬂﬂd% To]E n-gramCz ®
#stal, YAEE ABE7HS ARESITh ofgfje] Ao AR
stEZ Z|0ig) ok L}Kéoﬂ’ﬂ srSEICh
Qleitio] o] A2 EAJE AZolelyl DL s Aol
EZX|E]Batyl gkxofof git} FastText= E}ZITho], Fulitho]

0.

e 5T O ol 43t A U] n-gram HMEISE
L& ddlolE gk
1 _ 1
P(+]t' A= 1+exp(—ucve) - 1+exp(— EQEC; zgvc)
14 /et2=87|&82 ==X HMs5& H32(2023H 98)

FIHAL] =288 EIrLH
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ZAEE AZo] o wf $o e et sh{w
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ot B S gAY UPAEE AlEoletn ws)
of gt Zlolnt.
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L(©®) = 10g P(+]tp.¢,) + ) logP(=]tn, cx,)
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2A1 5. FastText @@9] Likelihood function
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4.4 SwivelQ] sk vbA]

Swivel(Submatrix vector embedding learner)2 1= <
El(Shazeer et al.. 2016)0] a3t PH B3| 7]¥te] Thoj
Adld Zisiolct. PMI &S Ut V dgoz Fsfistal, &F
50] £2HH U ©o] dudoz ARESE 4 9l Swivel
2 PMI Y22 Bafalchs Mol Hol-2o Yue Rofots
AojlA shE ®&0] =t Swivel?] FAg4= PMI 339
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Fig. 7. Matrix decomposition-based word embedding
technique
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Shazeer et al.. 2016
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5. xtgto] Az) 4
5.1 M2] "t
5.1.1 FYHALHLALEYFYREY / A27493) T2

5.12 FYHLWAARESL Dol oz Mg ek,

5.14 Fejar 9ee goly fese

5.1.5 Word2Vec skip-gram 2@z sh&S Xisisic}, (o}
ol AlE).

corpus_fname =
“/notebooks/embedding/data/tokenized/corpus_mecab.t
o+

model_fname = “/notebooks/embedding/data/
word-embeddings/word2vec/word2vec”

from gensim.models import Word2Vec

corpus = [sent.strip().split(“ ") for sent in open
(corpus_fname, ‘r’).readlines()]

model = Word2Vec(corpus, size=100, workers=4, sg=1)
model.save(model_fname)

5.2 A AaHEA)
5.2.1 Word2Vec skip-gram 2@ sh&sE Avfo] FAp
A FAE YA
from model.word_eval import WordEmbeddingEvaluator
model = WordEmbeddingEvaluator(
" /notebooks/embedding/data/word-embeddings/word2ve
c/word2vec",
method="word2vec", dim=100,
tokenizer_name="mecab")
model.most_similar("4%", topn=4)

mkdir —p data/word-embeddings/fasttext
models/fastTExt/fasttext skipgram —input data
/tokenized/corpus_mecab.txt -output data
/word-embedding/fasttext/fasttext

5.2.3 FastText N-gram ZE2 shSsE ZAupo] JARI &
AL A91EA
from model.word_eval
import WordEmbeddingEvaluator
model = WordEmbeddingEvaluator(
vecs_txt_fname="data/word-embeddings/fasttext/fasttext
.vec",
vecs_bin_fname="data/word-embeddings/fasttext/fasttex
t.bin",
method="fasttext", dim=100,
tokenizer_name="mecab")

model.most_similar("4%", topn=4)
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cd /notebooks/embedding

mkdir -p data/word-embeddings/swivel
models/swivel /fastprerp --input
data/tokenized/corpus_mecab.txt--output_dir
data/word-embeddings/swivel/swivel.data

python models/swivel/swivel.py --input_base_path
data/word-embeddings/swivel/swivel.data--output
_base_path/word-embeddings/swivel -dim 100

-

5.2.5 Swivel-PMI 31285 wala st&3t ZAalo] FA}

QALE AFelRA
from models.word_eval
import WordEmbeddingEvaluator
model = WordEmbeddingEvaluator
("data/word-embeddings/swivel/row_embedding.tsv",
method="swivel", dim=100, tokenizer_name="mecab")

model.most_similar("4%", topn=4)

5.3 Ajlo] A} Al ATHIAI] SALE ASIEA)
5.3.1 FAII SAE AMQ]EM(Word2Vec)

H 4. Word2Vec?9] A=t
Table 4. Experimental results of Word2Vec

Word2Vece] AtAo] Aeizut
ZAgol [ 35284 [ WA 29
1 e 2 EORE
2| Aamr k] LT
3| J1eME | zeAplim R
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5.3.2 ZARQI SALE AEM(FastText)

I 5. FastTexto] A3Axt
Table 5. Experimental results of FastText
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1 T54 27 ERRE
2 ARl 71 71AA
3 el A3t 1t
4 Cakakdl £ 8A7] shat

16 /ot =7|&5s| =2X M53 M3Z(2023H 9¥)

AL g228d EIrLY

5.3.3 AR] FALE 24 (Swivel)

B 6. Swivel?] AgZA}t
Table 6. Experimental results of Swivel
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1 ORE ] 2l
6. 22 2 ¥ I
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A 9 Aokt R27PI2 27olA] Fold Tojrt ol 2
HeAla & Fojd o] o] dopt ARE UERt=A]40] ZE
Ql TojAlE o] EES Hojohe RHEoty AY HgL tha
1k 2ot PR AdRed(FHRER / A27498)as
LR 2A AR = AWl g2 7R = OWord2Vec =
@l @FastText 22 @Swivel ZEO] FARl SALEE At
s},

A SAE AQ]EM(Word2Vec / FastText /

Swivel ©&)o] AutS HH Atgo] QAsh= ZAut FAlSHE.
1.2,3.4= 7AMRHEEN0] =2 eAfoloilo] 7 & =&
Zh. ol2gh xjdo] AMe] B bl FAoA dRiglo]
olslisl7] A4zt @olERl, olg EW "7 8
“FA7iE oIt T2jLt ol2fgt TolE FUIE EAJ0A Ho]
AREETE o]2{gh ©ojQ] FARRI [ARE Al4tgho] ARdo] QIR
St 3t Wol [AISHA A Afiof A2 wHlo] A Qw7 /

F

22592 AW slolw, Wast Uol WY Ao EoiA
&% 2o meskel Al Zlv B2t Belo] Ago] Hssirhs
7S 43 sigck

ol2fat A Aol el REe AYo] Mgslolw 29l
/20| AR BAE AEEVL 3| olsidict, AES
Yol Sgsict o] Ayg Folof 2ol xjeo] A2 7]
We MG Al ZNF Bh 2] A oAy 1A
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