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[Abstract]

In this paper, we propose a method to build a knowledge base based on natural language processing for
intelligent battlefield awareness service. The current command and control system manages and utilizes the
collected battlefield information and tactical data at a basic level such as registration, storage, and sharing,
and information fusion and situation analysis by an analyst is performed. This is an analyst's temporal constraints
and cognitive limitations, and generally only one interpretation is drawn, and biased thinking can be reflected.
Therefore, it is essential to aware the battlefield situation of the command and control system and to establish
the intellignet decision support system. To do this, it is necessary to build a knowledge base specialized in
the command and control system and develop intelligent battlefield awareness services based on it. In this
paper, among the entity names suggested in the exobrain corpus, which is the private data, the top 250 types
of meaningful names were applied and the weapon system entity type was additionally identified to properly
represent battlefield information. Based on this, we proposed a way to build a battlefield-aware knowledge

base through mention extraction, cross-reference resolution, and relationship extraction.
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I. Introduction
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II. Related Works

1. Knowledge Base
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2. Mention Extraction

2.1 Named Entity Recognition(NER)

iM%  QlAl(Named Entity Recognition)2 W-EX]
(Corpus)2HH 7t 7f&|(entity)d] SF-& QAlst= Zlo
ot 7HAE QAle E5l Ta Al Wie] Tol7t ol RgRlA]
AAZ 4 Qloh. T@ofo] R 24|, A4, A, ARE &
USRI B/l wep ggsith ol Sol, i
20190 MBCoflA] Aoftiiit-g /30t e 27 ollA]
ZA)(Organization), A]7HTime), A Person)of] tisl 71

MY AAE polots Rl w1 A2 i =30t

Table 1. Example of Named Entity Recognition

Word Named Entity
gl Person

20194 Time
MBC Organization
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2.2 BIO Representation
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Fig. 1. BIO Representation

2.3 NER using Bi-LSTM CRF
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Fig. 2. Bi-LSTM CRF

2.4 NER using BERT
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Fig. 3. BERT, FPT, ELMo Architecture[13]
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III. The Proposed Scheme

1. Exobrain Corpus

Asuael Rl Fo] B4 9 Aolgd 714 7l
W7 9lat slylagEAR ALES o] Rof R&D
ojc}. oz uEel WAL T ol || Feiot
of MRS FoYSHHAM A5 AojR|2] ShSHolH 2 72
o} 7+o] AdElo] 9Jc}.

B =20 H= QA Datasets, loj&A £33t &2
A '3—4 UCorpus-HG ZHEx]2 AR2s}tqct ;qz QA
Datasets= 7= 2o} Ao othko. o5}t 47 93 (Al

[FEA/71R8/A78F)9] A= QA datasets 569712
delo] o, oM B8 YEAlE dojEA 67] 7]
S(FEARA, TYjo] oulEA, AlEF AP AAL,
EFEEA, Ui, dedzsE)Y B 7ol
2fela Apdof Ao HS Aot AR/AT 2o w27
AR O B TRl 2,593%7%, 331310182 k] o]
2Ajstw &Ejj/9)u] 2EX|(UCorpus-HG)= &
E=ojtiAbe 718 BE E3olejo] ez of/fiis
AR SR 2A AIE FEQu] a4, Alw, 25
TOo|watA, HE, ARRIXE0l/EHE Y25ty HA
1,909,840 2%}, 18,869,517 ojd& JHdx]o] Qich

ol_ﬂ

El rulm

==

Table 2. Exobrain Corpus Structure

Item Contents

Quiz QA Datasets
SQuAD Korean QA Dataset

MRC Korean QA Dataset
Wikipedia Short Sentence QA
Datasets

Language Analysis Integrated
Corpus

Corpus by detailed technology

QA Datasets

Language
Analysis Corpus

Ulsan University

EESJSSS_HG Morpheme/Semantic
Corpus(UCorpus-HG)

Korean Korean TimeBank (KAIST)

TimeBank/ Korean SpaceBank (Chungbuk

SpaceBank University)

Paraphrase Korean Paraphrase Corpus(KAIST)

Corpus
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2. Establishing NER Tag Set for Battlefield

AA A bl o] Rzt glolH 2= A7 Hof| o
siA AEs] B 4 QU] Tiwoll ARREE At 7R
B Ede F71sloF siok.

o] flafl, a8l AojrA T TeAlE 7Tt
2 RARIA A Bl2Ale sk miehol oish A+t
stk sig TeRle L1157F 2A, 259371 24,
33,131 o= Fde]of lt}. L1157 #ME S5t
AR At SRS AlRjstal Al BiFE e 7
AL 5 2,239700190t}. HARIA ZAIE B 2412 o
Ul DA sl A&

i)

:l:‘

L 9z A ERloR Al

2. TR UolA 2t AR ERe] Wesg AN

3. W4T} e 49wl Y B 8]
Uolrls A

4. 2491 n7he) JHRI BRI TNEOR RPIA A
o Ejde 27h W

ol

S

=

A

i

2,23970] AR EfQlo® Alatstol, olxue
Al @301 917 luicol HOIEE 713 % 3
2 E3ujo]d] slof 7} JE ERIe] Bl 741
. 1A 533} 20l WAL 191 AR
ERfSIC

b e
rond
jﬂé ofo

odk

}

=) r_);
ol

o
_l

> 32

gl rulm



A Study on Building Knowledge Base for Intelligent Battlefield Awareness Service 15

onjHs
0 20 z NNG LUHAL 2 NNG 05
i e X BAZM 2 I 00
4 Rt NNG QHpE AL . o
) e 3 NNG 2ozt . i 0: — OT Aol 4
= 20 N DT_OTHERS £ 230| 0
2 1o 12 SN =Tt 12 5N o = w1 7|E; 27}
= = NNB =T = NNB w
5 o 2 SN 2R 2 SN oo
= o NNB oiEz A 2 AINB @
| 239 - .
HUAS s mrEA HUAS L o —
4 HuAsel 0| Vo:! o 0] \icP o1 HUAS TIIM_DISEASE
BEET O] _ =
= ETM o = ETM oo
RQ SL RQ SL 00
5 R4 o 55 = 55 0o
4 SN 4 SN o0 RQ4ZEH | AFTRANSPOR
== T
i == NNG LEFTAL 22 NNG 00
& Szes3 =
= =3 NNG QAL =3 NNG 0

Fig. 5. Sentence Analysis Result

Table 3. Examples of Named Entity Bottom 10

|
80000
Entity Entity Type o000
HH a4 FD_ART
3% A3 A TM_CELL_TISSUE 60000
RESE TM_CLIMATE 50060
Soad FD_ART
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AR HAZ CV_POSITION 000
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oo 2ot DT_DYNASTY 20000
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Table 4. Weapon System
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Command-Control-Com

munication Weapon
System

C2 System, Communication
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Equipment

Surveillance
Reconnaissance
Weapon System

Electronic Warfare, Radar, EO,
Underwater Surveillance,
Weather monitoring, Others

Mobile Weapon
System

Tank, Armored Vehicle,
Combat Vehicle, Support
Equipment, Ground Unmanned
Combat System, Individual
Combat System

Ship Weapon System

Watercraft, Submarine,
Support Equipment, Support
Ship, Unmanned Maritime
System

Air Weapon System

Fixed wing, Rotary wing, UAV,
Support Equipment

Firepower Weapon
System

Small Arms, Anti-Tank
Firearms, Artillery, Support
Equipment, Ammunition,
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Guided Weapon, Special
Weapon
Defense Weapon Anti-Air, CBR, EMP Protection
System
Other Weapon System M&S, etc.

3. The Architecture of Knowledge Extraction
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Fig. 7. The Architecture of Text Knowledge Extraction

IV. Conclusions
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