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[Abstract]

In this paper, we research an image processing method to provide high-capacity image data in real
time through a tactical data link and propose a design applicable to the naval combat management
system. Image transmission in a tactical data link is important tactically, but real-time performance is
limited using existing transmission methods because Image data is larger than other tactical messages.
The proposed method improves real-time performance through image processing before and after image
transmission, it was designed to improve transmission speed by reducing image data and transmitting the
tactical images obtained from naval combat management system, and to ensure that there are no problems
with tactical use by restoring the received images with super resolution. The usefulness of this proposed
method was confirmed through simulation, and it is expected that it can be applied to various platforms

in the future to greatly increase the effectiveness of utilizing tactical images through tactical data link.
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II. Preliminaries

1. Naval Combat Management System and
Data Link ICU
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Fig. 1. System Architecture of Naval Combat System

RIS 245 238 AL ol Aol
A<(C4l, JTDLS ==
glojgg 3 ICU(Interface

=27t E*Kﬁﬂoi ATHS,6].

I‘-LI r_u
l‘_u

Tactical Data Link System Combat Management System

Data Link

Fig. 2. Example of Interface Control Unit System

52 Fig. 29 Zo] of Rz Ho[Eg 3 AIA
=5t MFC(Multi Function Console, T 1524
&= &oll HARIE Sp4lsh7] fish QIEmo]A
ARASAPIE ol E3) 8315 chorgt
53 de AEE do w2 7]

AE
AE



A Study on Ways to Improve Real-Time Performance of Tactical Data Link Image
Transmission by Image Processing in Naval Combat Management System 219

2. Applications of Tactical Images
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3. Tactical Data Link Message Scheme

A& oJulA] A& tiAPt He A dlolHd A HAA]
S YAl e, giasog Link-162 tet &
Alofl HIATR] wekg 95l Al BfleRe Edste] A
&5h= whAlol HA TDMA(Time Division Multiple
Access, AIRE T F4 2)5 Hgoln ok Bl

YT 1536702 L70iA]

o, AP e shlg med 2gy
L EfI2Re AaEoln Ao 2T ERIZ RS A

8517 th2ol, ojujx] gRet e A dolel A
Fsblo] Maata] elck. o2 Sof 100kbe) olulx|Z A
F3he A%, @ meIgo] Hsh] UshAE 9767he) EF
Q&%o] Wastch10l E3t Ao} 115.2kbps HEEL
AUshEd, 4 7Fs ololx|e) Ajgf 2717} 2.8mbole.
2 4% oljol] A43p] YA ElISE 1248717t B
23ieH3),

Link-22, JTDLS A= oleigt ulagide Mia 5
A TDMA WAS M85k 54 TOMAS) %9 %
TOMAS} 2] Sl 22 A8/ 29T 4 i Wl
o, m2Y o] WE QS U A1 L
4nP} Basleh taty A TDMARTH: E88olx|gt

ORPIA 2 Bgele eleagol AatEols] thEo] A
2t ololx] Ao &psolx] LfeH1L)
A% dlolela Al pag B4
2 0wt B0, P L oS a4
cloret 18 47} gol ARHY Shes

Aol of=i o] .

S~

1

i)

4
e
X © o

e
5 Yol

g P

e

4o 2
2

_to

4. Up-Scaling Technologies
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Table 1. Characteristics of Deep Learning SR Methods

Method Characteristics
EDSR A CNN-type algorithm that transforms the
SRResnet network and optimizes it for SISR
CNN-type algorithm capable of 4x upscaling
SRGAN by using GAN for SR
Algorithm using the Vision Transformer
Swin IR method that complements the shortcomings
of CNN
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5. Image Quality Evaluation Metrics

ojnx] BRI T 0 2 Wyl ATo= ClER R
PSNR(Peak Signal-to-Noise Ratio)d} SSIM(Structural
Similarity Index)o] QJct.

PSNRS 459 ololx|o] Y oe] aVd &4 A|ES
oujsin), &2 YA Fo| Sasictn 2 4 Qlrk
SSIME A RAVIS B7Islo} BRe Ueihe AE

2 O], 971, & 5= BAst, o] 1] 28ZE
2= Qolsiti{16].

PSNR2 ZEOjA Q1 ABAS AFR] RAMI S LB | met
H SSIME QIZHe] AJZFA Rl #AlS 118isto] JAMI =S Hl
w3t A|molct. o]2{gt o]u|A] FABIE PA > £2 o]u]

[ IS
A Meler BAY 7140 A5S S o REMoR
251 o

£90] &2

rlr

III. The Proposed Scheme

1. Proposed Concept and Research Steps
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2.2 Subjective Evaluation of Image Quality
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Table 2. ITU-R Quality and Impairment Scales

Grade Quality Impairment
5 Excellent Imperceptible
4 Good Perceptible, but not annoying
3 Fair Slightly annoying
2 Poor Annoying
1 Bad Very annoying
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3. Decision of Down-Scaling Ratio

3.1 Measurement of SSIM Threshold
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Fig. 11.

Samples of Satellite Pictures
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Fig. 15. Procedure of Image Transmission

IV. Performance Analysis

1. Environment of Experiment
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2. Constraints and Purpose of Experiment
ROy g AX 43t vlas) Griske steg

3. Comparison of Transmission Performance
3.1 Experiment Procedure
ojujx] A4 4E WIS 93t B A

. AEAA HlolEPE 2 A7 1004

MeRstch 8 242 B Lo @ AASH, Scaleg 100%

22087} 215 S44182 247 49T $ £

2. =B BojlA 418t ofujx|E &Qlsta, SAl

2 AHRE 241 o]ojx7F MAJERs AR

1

g e e

] =
HAE olujx|2

=
I rim
(e}

o2 ; rm

3.2 Result of Transmission Experiment
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3.3 Conclusion of Performance Experiment

Table 5. Average of Result for Experiment

SSIM
0.87515

Ratio of Reduced Time
68.6%

Down-Scaling Ratio
50%
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