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Combat management systems utilize RS-422
communication and voltage-based input/output
signals to interface with various equipment. This paper
proposes an interface conversion device that converts
interface signals into Ethernet data. The proposed
device provides RS-422 communication conversion as
well as input detection and output control functions
for voltage-based signals. The experimental results
verify that the proposed device successfully processes
interface signals and can be applied to combat
management system virtualization environments.
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Table 1. Interface input/output signals configuration

Fig. 2. Combat system configuration and number of computer
Signal Type Character node after Virtualization (rack server type)[5]
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Fig. 4. Schematic diagram of DC/DC converters[6]
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Fig. 5. Schematic diagram of the input detection circuit
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Fig. 6. Schematic diagram of the output control circuit
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Fig. 8. Schematic diagram of the RS-422 communication
circuit

Table 2. Communication specifications of the proposed
system

[tem Specification

Serial interface RS-422
Baudrate 9,600bps
Data format 8-N-1
Network interface Ethernet
Protocol UDP/IP
Device IP 192.33.11.101
Host IP 192.33.11.110
UDP port 5,000
Packet timeout 20ms
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Fig. 9. Prototype of the proposed Ethernet interface
conversion device
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Fig. 10. CMSCtrl program on virtual box enviorment

Table 3. CMSCtrl program specifications of virtual box
enviorment

[tem Specification

Host OS Windows 10
Guest OS Windows 7
Hypervisor Oracle Vbox
IDE visual studio 2008
Language C/C+
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Table 4. Voltage interface test results

Signal Type Character UDP Messages
DC 24V Applied INPUT_24V:ON
DC 24V Not Applied INPUT_24V:OFF
DC 12V Applied INPUT_12V:ON
Digital Input
DC 12V Not Applied INPUT_12V:OFF
DC 5V Applied INPUT_5V:ON
DC 5V Not Applied INPUT_5V:OFF

DC 24V Generated OUTPUT_24V:ON
DC 24V Not Generated OUTPUT_24V:OFF
DC 12V Generated OUTPUT_12V:ON
Digital Output
DC 12V Not Generated OUTPUT_12V:OFF
DC 5V Generated OUTPUT_5V:ON
DC 5V Not Generated OUTPUT_5V:OFF

Qemscul

STATUS

DC 24V

pC12v

DC sV

CONTROL
DC 24V,

DC 12V,

DC 5V

9 Hanwha Systems

Fig. 11. CMSCtrl program status
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Fig. 12. UDP/IP communication verification results for
voltage conversion captured using wireshark
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Fig. 13. Relay control and input voltage detection results
based on UDP/IP communication

Table 5. Sequence of HDT message using NMEA 0183
format

Sign Hex Description
S 24 start of sentence
DT sentence formaater HDT = heading,
true
XXX, T Heading degree, true
* checksum delimiter
hh 2A checksum field

<CR><LF> 0DOA end of sentence
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Fig. 14. UDP/IP communication verification results for
serial conversion captured using wireshark

KNST
23.5 A9 A} 24

3.9} RS-422 54 H| o] E] & Ethernet 37 of| A A}
Ho 2 Aee 4 S gelotint.

B A AA 75, £ Alo] 715 L RS-422/
Ethernet % dlo]H W3l 7]50] BF FAH o
2 EATS 2}015}@“’%

ol Bl MEAANA AHEEE= E

O|AE UES EL&P:‘OM A 4=
o},

Al A A A= A 7IRE AE H oA Al
_'|

¥

A QFet A2 = RS-422 B4 o] g o} At 7]t Q1
5 E Ethernet 7|5t HJo] g & #Hgg &
Gom, 4 74 L 5 Aol 1152
12 % Fadsiss
s A8 A, A AR o]
Zﬂoi 7]50] AAH o7 =
t| o] ¥ 2} Ethernet t] o] &
7t C}H}C’J W3} 7] 6;7<4A0Lx4 oz ~3Eg 39
st

[>

o)

i

N

N

N

off

N
omw*
r* JEL L

4o ozi f
ot
re
-
i
N
Jl-)-
N

2 Ao = AFA A A AHE 5= RS-422 &
4l gl ARk 714t QI H| o] A& Ethernet &7 of A A
23 4= 9l 7] 2] ol H o] A W3 A2 1
SHRATE 12y A A A EA A of Al = RS-422 0] ]9
T Uttt B4 TE2EZT QIE Ho| AV AR EHE
2Rt gL 482 AsAE 27149 At
a3t}

ES 2 AFoA = QIE H o] A ¥
I & 50l 8= FAoH, AA

do 1o

T
&

o gt

o
024.4 olr

Journal of the KNST 2026; 9(3); pp. 644-650 649



BolAE H&F dolE A, 9F 48 A
g Y| E Q] 3 Zof] AFg}o] tfj 5t ¢t
oh ubeb A FFo L et o8
Brtek AlEY A5 S o gol ot

ohg e AT FAE FH4kt BRET AA st
A7) ARA AL AT AY BHFL FE5T 5 9

=
2 472 BT AFelth. 0|2 B
o
=

ANAREE A H HASS IFT 5 A= 58&44A
AEAA M & 500 7] 5= A= A2 =2 7]
o =}

ZF712 B JFE 59 /I RS-422-Ethernet
He A3 =8 A8 14 H 7] 5& "ol 2o
g o) A -2 A Aol ZA3tE wEF Ht g 7]
&2 48T =EHN HolH Y 7|dAY FEES A
AA o2 gH Aolrt. £3] K-RMFQ| 99 ¥
g T E vtgsto] AS A AdE 4o BF A=
SdAF 75 HAZORE FTAFCEN, R &
FA0] o&ohx] gral Mg A2 AA|AHCE HAe o
ol 9] Hetd& Aotot= o= WHAIA Y7t
1A} gkt
A

[1] Jaeyoon Kim, ‘Put Study of Defections and Alternatives

for RS-232 Communication in Combat management Systems,’
in Proceedings of the 2022 Korean Institute of Military Science
and Technology Conference, June 2022, pp. 1166-1167.

[2] Hyeokchan Kwon, MinHo Kim, Kyubaek Kim, & Youngkeun
Go, ‘A Study on Application Effect of Linked Signal Conversion
System for the Virtualization on Submarine Combat System,’
Journal of the KNST, VOL. 8, NO. 4, 2025, pp. 620-628.

[3] Dong-Ho Kam, ‘Realization RS-422 Interlocking Signal
Analysis Equipment,” in proceedings of the 2021 Fall
Conference of Korea Academia-Industrial Cooperation
Society, 2021, pp. 340-342.

[4] Jaeil Kim, ‘A Study on the Design of Universal Power
Supply for Maintenance,” in Proceedings of the 2021 Korean
Institute of Military Science and Technology Conference,
November 2021, pp. 1285-1286.

[5] Dong-Won Lee, Byung-Ku Bae, & Kyu-Sung Cho, ‘A
Feasibility Study of Virtualization for Submarine Combat
System,’ Journal of the Korean Society of Computer and
Information, VOL. 27, NO. 9, 2022, pp. 121-129.

[6] Texas Instruments, LM2596-ADJ.
https://www.ti.com/product/ko—kr/LM2596?keyMatch=LM259
6&tisearch=universal_serach&usecase=GPN-ALT (accessed
2026.06.04.)

[7] Yun Jae Yi & Yun Seop Yu, ‘PSPICE Modeling Technique
of Commercial ICs for LED Driver Design,” in Proceedings of
the Institute of Electronics and Information Engineers 2010
Summer Conference, June 2010, pp. 1227-1230.

[8] Arduino Store, Arduino Ethernet Shield 2.
https://store—usa.arduino.cc/products/arduino—ethernet-shiel
d-2?querylD=undefined (accessed 2026.06.04.)

650 2026; 9(3); pp. 644-650 Journal of the KNST



	해양 전투체계 가상화 적용을 위한 RS-422 및 전압 인터페이스 Ethernet 변환 장치 설계 및 구현
	Abstract
	1. 서론
	2. 본론
	3. 결론
	4. 향후 방안
	참고문헌


