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A Study on Efficient Friendly Forces Location Data Sharing on Battalion and Below
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Abstract

In this paper, we propose an efficient friendly forces location data sharing algorithm in a troops
using a low bandwidth radio. The future battlefield is a ‘Network Centric Warfare’ with a concept of
identifying the position and power of the enemy and friendly forces and leading the battlefield to
victory through proper links at the time of our need. One of the basic elements in the ‘Network
Centric Warfare’ is to share friendly forces location data. The bandwidth and transmission rates of
radio used in battalion are low. Nevertheless, we should share our locations data almost in real time
for effective fighting in a war situation. This paper describes the efficient method of friendly forces
location data sharing based on low bandwidth radio. In particular, the concept of 'network-centered
warfare' is reflected in the troop below the battalion to present an integrated and efficient way to

shared location data of friendly forces.
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[l. Research Background

1. Overseas case analysis
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IIl. Software Design

1. Locate using GPS
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Fig. 1. Interested troops(Battalion commander)
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Fig. 2. Interested troops(Company commander)
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3. Location data reporting Interval setting
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Fig. 4. Location data reporting

5. Sharing friendly forces location
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Fig. 5. Sharing friendly force location data
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V. Experiment Result

1. Test overview
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2. Test environment configuration
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3. Results of data size and frequency calculations
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Table 3. Data size and frequency at 1:1 method

= Data Size(byte) Frequency
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Table 5. Data and frequency comparison
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1:1 method 63,360 1,056
collective reporting method 26,060 64
improvementrate 41% (1) 93% (1)

7 11 B ARAS AS e 1wy A
W e Auolstel vlole] Fat 1/100)5he] WS-8 AHgste]
AR Aol AR 94 #47h Fselel e B Ak

e e ES ALgERs RAslolA 111 B4 A o]
i wao] Hlole H3t MEFE A dldlelst AAlT
°of fIAEFE AT 5 Sk

B R ool Bedtn gt e AFEE
o AEEA/19) B4S Telshn YEND EdgE s

AAth.

olg A vt olslell A TfEE AT T 7Fg Bol f55=
ol 9lx] Fre deolE EdgE faaFloan deEily]
o] R3S o] 29 Aol 243}
AAGAE AU oS 7uko R RUE A&
£ ¥get] AluE]le 3 7F BE AJE2 TAgle] FaEs
shelston, diuld @] 21 24 Al 2 A9 2F BUE
] o= AeFAare EYUn ol SAANI|A] S e
=2 B AT

REFERENCES

[1]1 S. R Jung, H. S. Shin, “Analysis on Technology
Development of NCW and Tactical Data Link,” The

of The
Communication Sciences, Vol.7, No. 5, pp. 991-998,
October, 2012.

[2] J. M. Lee, W. J. Lim, S. J. Park, J. S. Choi, "Improvement
Method for Message Processing Speed of ADCZ2A

Journal Korea Institute of Electronic

System," Journal of the Institute of Korean Electrical and
Electronics Engineers, Vol. 19, No. 3, pp. 349-356,
September 2015.

[3] I H. Park, H. K. Lee, S. J. Lee, D. H. Kim, W. G. Lim,
"S/W Optimization and Its Performance Analysis for
Embedded KVMF Message Processing," Journal of KIISE,
JOK. 40, No. 6, pp. 291-298, June 2013.

[4] T. B. Choi, J. S. Kim, S. P. Park, K. S. Yoon, "Operation
Concept of the Battalion Command Post Linked to the
Deployment of the Combat-Level C4l System under
NCOE," Korea Association of Defense Industry Studies,
Vol. 20, No. 2, pp. 78-100, December 2013.

[5] J. H. Kim, K. J. Kang, D. H. Kwon, "A Study on Designing
Data Minimization for Future Battle Command System,"
Korea Association of Defense Industry Studies, Vol. 23,
No. 2, pp. 25-45, December 2016.

[6] FBCB2(Force XXI Battle Command Brigade and
Below), https://en.wikipedia.org/wiki/Force_XXI_Battle

_Command_Brigade_and_Below

[7] BFT, https://en.wikipedia.org/wiki/Blue_Force_ Tracking

[8] DoD, “Operator and field maintenance manual including
repair parts and special tools list for FBCB2,” USA, 2008.

[9]1 Y. C. choi, D. H. Kwon, "Recovering Network Joining
State for Normal/Abnormal Termination of Battlefield
Management System" Journal of KIISE, Vol. 44, NO. §,
pp. 749-759, August 2017.

[10] DoD, “MIL-STD-2525C,” USA, 2008.

[11] Y. H. Sang, “A Study on the Method for Data
Traffic-to—Transmission Data Reliability Improvement
of the Tactical Network Based on KVMF,” Korea
Association of Defense Industry Studies, Vol. 20, No.

2, pp. 13-22, December 2013.

[12] H. J. Lee, D. S. Kang, “A Method of Service Refinement
for Network-Centric Operational Environment” Journal
of The Korea Society of Computer and Information,
Vol. 21, No. 12, pp. 97-105, December 2016.

[13] DoD, “MIL-STD-6017B,” USA, 2009

[14] D. H. Kwon, S. H. Lee, S. C. Kim, "A Study on Improved
Interfacing Method to Enhance Interoperability in
KVMF-based Weapon System," Journal of Information
Technology and Architecture, Vol.10, No. 3, pp.
305-313, September 2013.

[15] K. H. Kwon, H. S. Jeong, W. G. Lim, Y. D. Yoon, S.
S. Kim, S. J. Lee, “QoS Enhancement Based on Link
Quality in Tactical Data Link of KVMF,” Journal of
Communications and Networks, Vol.39C, No. 2, pp.
139-150, February 2014.



A Study on Efficient Friendly Forces Location Data Sharing on Battalion and Below

101

Authors

Hyung-Seok Kim received the B.S. degrees
in Mechanical Engineering from Kongju
National University, korea, in 2002, and
M.S degrees in Web Multimedia from
Kongju National University, korea, in 2004.
Mr. Kim joined the NCW R&D Team of

Hanwha Systems, Korea, in 2010. He is currently a Senior
Engineer in the SW(Comm) Team R&D Site, Hanwha
systems Co. He is interested in Command and Control,

Situation Awareness, GIS, Datalink and Internet of
Things(IoT).

Sang-Heon Shin received the B.S degrees
in Electronic Engineering from Yeungnam
University, Korea, in 1998, and M.S., Ph.D.
degrees in Information Communication
Engineering from Yeungnam University,
Korea, in 2000, 2004, respectively. Dr. Shin

joined the Communication R&D Lab. of Hanwha Systems,
Korea, in 2009. He is currently a Senior Engineer in the
SW(Comm) Team R&D Site, Hanwha Systems Co. He is
interested in Video Codec for Combat Radio, Satellite
Communication, Network Performance Analysis and
Network M&S.

Yong-Cheol Kim received the B.S degrees
in Information and Computer Science from
Ajou University, Korea, in 2007, and M.S.
degrees in Information Communication
Engineering from Ajou University, Korea,
in 2009. Mr. Kim joined the Communication

R&D Lab. of Hanwha Systems, Korea, in 2009. He is
currently a Senior Engineer in the SW(Comm) Team R&D
Site, Hanwha Systems Co. He is interested in Personal
Combat System, KVMF(Korean Variable Message Format).

Jeong-Min Lee received the B.S. degrees in
Computer Science from Pusan National
University, korea, in 2009. Mr. Lee Park
joined the NCW R&D Team of Hanwha
Systems, Korea, in 2009. He is currently a

Senior Engineer in the SW(Comm) Team

R&D Site, Hanwha systems Co. He is interested in C4l
Systems, KVMF, ADC2A.



