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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
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2. Applications of Tactical Images
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3. Tactical Data Link Message Scheme
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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
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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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Fig. 16. Environment of Experiment
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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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