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Abstract The K-MLRS is a versatile weapon system capable of automatic firing, with the ability to
calculate and execute tactical engagements. It serves as a potent artillery support system, allowing for
concentrated firepower. The K-MLRS relies on various components, from the alignment of the launch
platform to actual firing, all of which interact through signal processing. Therefore, the reliability of
signal processing is crucial for ensuring the proper functioning of the system. During the system testing,
abnormal noise was observed when the launcher descended at a high angle, and abnormal fluctuations
in descent speed were also identified. The analysis of the causes showed that the input of the INH and
EN signals, both having a clock signal shape with a frequency of 2MHz, led to overall digital noise
affecting the RDC (Resolver to Digital Convertor). This interference was confirmed to result in abnormal
measurement of the elevation drive speed of the cage. Therefore, to address this issue, the signal
processing method was modified by altering the source code of the CPLD inside the RDB. This
modification involved changing the processing of the INH and EN signals to be input as HIGH and LOW
signals, respectively. The reliability of the improvements was validated through individual component
and system testing. This study conducted root cause analysis on the abnormal signal processing
identified in K-MRLS to ensure the design stability of the overall operation and control performance of
the K-MLRS. This study is expected to be a reference for future fault analysis and design of similar
weapon systems.
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Fig. 1. Configuration Launcher Control Unit
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Fig. 5. Structure of Launcher Control Unit Figure
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Fig. 7. Results of the RDB Test (a)Abnormal signal
with Clock signal (b) Normal signal with High
and Low signal

3.3 MAAS

AAHSE FHSHAL. Al
17k 900mil7HA] AXs
=, 4989 gEY Hlold g gt
At 7] Blof 49 tlolE Z2 Fig. 89
(% 2ot 1ZtHE £57F A6t gko, Aozt
EH o= o|FojRA] gkZ-S FRIT &4 Qirt. A
o gt AAASE A= Fig. 89 (b)) 2t} A7t A
FHOF o]0, IZARE £LTt AAHoR E9I
Het.

speed[rpm] elevation[mil]

15000 1000

10000 .
5000
600

N
1=}
51

15000

—cpeed of elevation motor

(a)

— glevation position

211

speed[rpm] elevation[mil]
15000 1000
10000 .

5000
600

—

<

— glevation position

-5000
-10000
(a) 15000

—cpeed of elevation motor

b)

Fig. 8. Results of the System Test (a)Abnormal signal
with Clock signal (b)Normal signal with High
and Low signal

4. Z8

£ Ao AR DAFRA oA 9] 117k AFRE g
EH9| HRAH R YASE SEA01E s 9
3 YRJNEA I YRS AASHA T FAR 17 &
Q] £&E Aojske INHI ENALS O] 2MHz #7192
Z=FH A57F RDC AoAlEg J=1 U,
o] Qlsf FHI| R0 HAE o|=7} YAYSto] AN
Q1 Ao P Fo] A5 17 5 £t HAGL
£ AZEAt. oF 7Ast7] #1s RDB W CPLD &2
o4} INHZ ENALSE S8} oid 22} High(VCO),
Low(GND) DC Al5&% FHE WHsto] Yol &
oy, olF TEAE 9 AAA A A 5

S5 gor AZHE AL AT 4 Agich
£ 478 B9 wibie] 958 Asdy whe A

23] =y

dheic}. ole} e 2070 A 49 59
QFgAl AE Aol Tiet A Asdon Wasit
B ATE G5 AATAA] gt PR @ 8

el Faxtes 28 o 902 Ao V|didH.

References

[1]1 K. H. Cho, "A Study on the Development Method of
the Domestic New Generation Multiple Launcher
rocket System', Journal of the KIMST, Vol.11, No.6,
pp.21-29, 2008.

H. Kim, M. Kim, H. Yu, G. Bae, E.Oh, "A Study on
Improvement of Directional Errors for K-MLRS
Launcher', Journal of the Korea Academia-Industrial



A7 &85 =2 A A253 A4S, 2024

(3]

(4]

(5]

(0]

(71

8l

(9]

(101

(11]

(12]

cooperation Society, Vol.22, No.2, pp.705-713, 2021.
DOI: https://doi.org/10.5762/KAIS.2021.22.2.705

H. Lee, J. Kim, "A Study on Friction Noise Reduction
of Elevation Clutch in the Multiple Launcher Rocket
System", Journal of the Korean Society of Mechanical
Technology, Vol.18, No.5, pp.813-818, 2016.

DO http://dx.doi.org/10.17958/ksmt.18.5.201610.813

H. Kim, G. Bae, E. Oh, J. Sakong, "A Study on the
Structural Strength Improvement of Hydraulic System
for Combat Vehicle using ANSYS', Journal of the
Korea Academia-Industrial ~cooperation Society,
Vol.23, No.11, pp.514-521, 2022.

DOL: https://doi.org/10.5762/KAIS.2022.23.11.514

Y. Lee, J. Ryu, K. Son, S. Song, S. Kim, W. Park, "A
Study on the Reliability Growth of Multiple Launch
Rocket System Using Accelerated Life Testing',
Journal of the Korea Academia-Industrial cooperation
Society, Vol.22, No.2, pp.241-248, 2019.

DOL: https://doi.org/10.9766/KIMST.2019.22.2.241

C. Eun, Y. Lee, "Compensation of the Non-linearity of
the Audio Power Amplifier Converged with Digital
Signal Processing Technic", Jjournal of the Korea
Convergence Society, Vol.7, No.3, pp.77-85, 2016.
DOI: http://dx.doi.org/10.15207/]JKCS.2016.7.3.077

J. Choi, C. Park, Y. Kim, H. Kim, J. Kwon, G. Kim,
"Design Study of Signal Processor for Small Tracking
Radar', The Journal of the Institute of Inter, Brocasting
and Communication(lIBG), Vol.20, No.5, pp.71-77, 2020.
DOI: https://doi.org/10.7236/J1IBC.2020.20.5.71

M. Kim, K. Ko, C. Lee, J. Jeong, N. Heom,
"Development of a Commnuication Protocol for a
Digital Traffic Signal Controller', The Journal of The
Korea Institute of Intelligent Transport Systems,
Vol.12. No.3, pp.01~10, 2013.

DOI: http://dx.doi.org/10.12815/kits.2013.12.3.001

J. Choi, K. Na, Y. Shin, S. Hong, C. Park, Y. Kim, H.
Kim, J. Joo, S. Kim, "Research on Broadband Signal
Processing Techniques for the Small Millimeter Wave
Tracking Radar', 7he Journal of The Institute of
Internet, Broadcasting and Commnunication(l[BC),
Vol.21, no.6, pp.49-55, 2021.

DOI: https://doi.org/10.7236/J1IBC.2021.21.6.49

H. Kim, M. Lee, Y. Kim, S. Park, "Design of EMC
countermeasures for radar signal processing board',
The journal of The Institute of Internet, Broadcasting
and Commununication(/[BC), Vol.23, No.5, pp.41-46, 2023.
DOI: https://doi.org/10.7236/]11BC.2023.23.5.41

K. Kim, "A Method to Adjust the Optimal Phase Angle
of Resolver Excitation Signal’, The Transactions of the
Korean Institute of Power Electronics, Vol.15, no.3,
pp.252-228, 2010.

DOI: https://doi.org/10.6113/TKPE.2010.15.3.252

N.C. Park, S.H Kim, H.S. Mok, "Vector Control of
IPMSM Using Resolver Sensor', Power Electronics
Annual Conference, The Korean Institute of Power
Flectronics, pp.4-7, Sokcho, Korea, July 2007.

212

O

§t 2(Hanul Bong) EER

- 20189 29 : FHISL FRE
AZIR (D

+ 20209 2¥ B
AZT (FHAAD

£ 202290 19 ~ B4 1 BYP1LE
49 A7

o JHS

A & 2(Hyeeun Kim) [As5|g]

+ 20179 2€ : AEYEgw HAE
ML (3815t

20179 9¥ ~ dA) : FYrleE
A4 A7

.

&t & M(Hyesun Ham)

£ 20114 29 : A=t A
AR (EoHe
+ 20209 2¢¥€ ~ @A ¢

Aro]A

2
ol
53
)
fru

(HAED
=1, A71/78%



g FUIAA 284 2 AR gEE A

9
-

TAEoP

g, A7 /A%

4t A #(Chulsoon Park) EER]

- 19984 29 : FLdpstm W74

AAo} g3 (5P

+ 20094 2¢¥ ~ @A : g3jool2

Ao A

213



