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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)
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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
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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
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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
ZNH = CV_POLICY 40000
AR HAZ CV_POSITION 000
BHE S EV_WAR_REVOLUTION
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o OGG_POLITICS
0
?_]5_/'\_7} §_1_K16] L;i—% 7]121]133 E}OE}% @7%1—7(]/:] 1\(])4/2-)] ] Fig. 6. Top 250 of Named Entity

Table 4. Weapon System
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Command-Control-Com

munication Weapon
System

C2 System, Communication
System, Communication
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

B RoliE, ALY AU AUIAT Y3t A

v a

Jptoe 2RA M e M s}, oz
uol LEA|O] Y Bl F WS 7
250712 AlEsl o2 sk R AAHY

=
=
o]= H
=

9Iet RIIA BN U Ftels. ol vgoe
WA 53, PEAFNE L W 52 WPoR AR
A xwﬂ 12 35 Yore ARSI,

Al R|AH[0]AS 7]8to2 FARARE QJAl
Bt EH@H & odold, FIIRAl ool A7gRAA

o ERE VHAE BRI 31t R|AE0| AS 2A
1

REFERENCES

[1] Jhchung, “Support for military decision-making Al Possibility and
preparation for implementation,” ETRI Insight Report 2019-38, pp.
1-10, 2019.

[2] Djlee, Tkkim, Jkhan, Dhjegal, “Development plan of Al and M&S
based command decision support system,” Defense & Technology,
No. 456, pp. 66-79, February 2017.

[3] Jykim, Khro, “Construction of Knowledge Base Based on Graph
Database for College Student Career Advice Using Public Data,”
Journal of The Institute of Electronics and Information Engineers,
pp. 41-48, October 2019. DOIL: 10.5573/ieie.2019.56.10.41

[4] Gwhong, Shmyaeng, “Generation of open relation embeddings
from natural language sentences using BERT and knowledge base
relation embeddings,” Journal of The Korean Institute of
Information Scientists and Engineers, pp. 533-535, ICC JEJU,
Korea, June 2019.

[5] Jhkim, Mjlee,

Framework from Wikipedia Articles for Construction of

“Knowledge Extraction Methodology and

Knowledge-Base,” Journal of Intelligence and Information
Systems, pp. 43-61, March 2019. DOL  10.13088/
j1is.2019.25.1.043
[6] Swjung, Mschoi, Hskim, “Construction of Korean Knowledge Base
Based on Machine Learning from Wikipedia,” Journal of KIISE,
Vol. 42, No. 8 pp. 1065-1070, August 2015. DOL
10.5626/J0K.2015.42.8. 1065
[7] G. Lample, M. Ballesteros, S. Subramanian, K. Kawakami, and
C. Dyer, “Neural architectures for named entity recognition,”
AarXiv preprint arXiv:1603.01360, March 2016.



A Study on Building Knowledge Base for Intelligent Battlefield Awareness Service 17

[8] Yhshin, Sglee, “Bidirectional LSTM-RNNs-CRF for Named Entity
Recognition in Korean,” Journal of Korean Language Information
Science Society, pp. 340-341, Donga Univ., Korea, October 2016.

[9] Cysong, Smyang, Swkang, ‘“Named-entity Recognition Using
Bidirectional LSTM CRFs,” Journal of Korean Language
Information Science Society, pp. 321-323, daegu catholic univ.,
Korea, October 2017.

[10] Zhiheng Huang, Wei Xu, Kai Yu, “Bidirectional LSTM-CRF
Models for Sequence Tagging,” arXiv preprint arXiv:1508.01991,
2015.

[11] A. Radford, K. Narasimhan, T. Salimans, and I. Sutskever,
“Improving language understanding by generative pretraining,”
Technical report, OpenAl, 2018.

[12] M. E. Peters, M. Neumann, M. Iyyer, M. Gardner, C. Clark,
K. Lee, and L. Zettlemoyer, “Deep contextualized word
representations,” arXiv preprint arXiv:1802.05365, 2018.

[13

—_

Devlin, Jacob, et al. “Bert: Pre-training of deep bidirectional
transformers for language understanding” arXiv preprint
arXiv:1810.04805, 2018.

[14] Swjeong, Mschoi, Hskim, “Coreference Resolution for Korean
Using Random Forests,” Journal of KTSDE, Vol. 5, No. 11, pp.
535-540, 2016. DOIL: 10.3745/KTSDE.2016. 5.11.535

[15] Shnam, Kjhan, Ekkim, Sgkwon, Ysjung, Kschoi, “Multi-sense
Word Embedding to Improve Performance of a CNN-based
Relation Extraction Model,” Journal of KIISE, Vol. 45, No. 8,
pp. 816-824. 2018. DOI: 10.5626 /JOK.2018.45.8.816

[16] Sspark, Hskim. “Relation Extraction among Multiple Entities

using Dual-Pointer Network,” Journal of KIISE, Vol. 46, No.

11, pp. 1186-1192. 2019. DOI: 10.5626/JOK. 2019.46.11.1186

Authors

Se-Hyeon Jo received the B.S. degree in
Computer Science and Engineering from

q Hanyang University, Korea, in 2010. In 2010,

\ _ | he joined Hanwha Systems Co., Republic of
‘3. Korea, and he is currently a senior engineer.
He is interested in data links and deep learning.

Hack-Joon Kim received the B.S. degree in
Computer Engineering from Hongik University
at 2004, and received the M.S. degree in
Defense Fusion Engineering, Yonsei University

at 2020, in Korea. He is currently a chief

engineer in Hanwha systems. He is interested in

Common/Tactical data links, UAS and machine learning.

So-Yeon Jin received the B.S. degree in
Computer Engineering from Chonbuk National
University, Korea, in 2003. So Yeon Jin is
currently a chief engineer in Hanwha systems.

She is interested in data links,

machine learning, military = communications, unmanned

systems.

Woo-Sin Lee received the B.S., M.S. and
Ph.D. degrees in Computer Engineering from
Kwangwoon University, Korea, in 2001, 2003
and 2007, respectively Dr. Lee is currently a

chief engineer in Hanwha Systems.

He is interested in data links, tactical networks.



