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Development Direction and Operator Awareness on
GOP Science Guard System

SIEHST) - 2EHS2)

Taewoon Park - Taeho Kim

ABSTRACT

GOP scientific guard system has been operated 5~6 years by GOP unit from 2015-2016.
However the media and the National Assembly’s National Defense Committee used to raise
great concerns about maintaining the security operation to the front line of North Korea due
to frequent errors and failures.

The goal of this study is to suggest the development direction of the next GOP scientific
guard system through the overall evaluation and problem identification of the GOP scientific
guard system of the GOP unit commanders and staffs of the previous research.

The survey was analyzed using statistical analysis techniques such as parametric t-test,
hierarchical analysis technique(AHP), ranking procedures. As a result of the study, it was
confirmed that the commanders and staffs of the GOP units recognized that the GOP
scientific guard system was an effective and efficient system to achieve the objectives of
the GOP security operation. However, for the completeness of the GOP security operation,
improvement of the problems identified in the maintenance and use facility satisfaction
survey of the GOP scientific guard system was required.

The results of this study will serve as a basis for reflecting and promoting the
requirements of users when developing the GOP scientific guard system in the future.

Key Words: GOP scientific guard system, survey, parametric t-test, hierarchical analysis
technique(AHP), ranking procedures
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A Study on Improvement Direction and Recognition Analysis of
appropriate force support equipment’s supply companies by using DEA

Qe - 0|22

Jung-Taek LIM - Moon-Gul Lee

ABSTRACT

Currently as improvement of IT technology and new material development, lots of military
commercial equipment are furnished in various of defense field. However, in this situation, the
dissatisfaction of military officials over the supply of low-quality equipment is also increasing.
In order to solve these issues, we present a methodology that can be used for

pre-discrimination analysis for selecting the right company and bidding.

In this study, we analyze the supply status and performance of commercial military
equipment, and consider the supplementary provisions of various institutional aspects stipulated
by the Public Procurement Service and the Defense Acquisition Program Administration
(DAPA). By applying the DEA method, a preliminary analysis of suitable companies was
conducted based on performance data such as various financial conditions, equipment
performance reliability, contract fulfillment, and bid price of the companies in the past. Through
this proposed model, we expect that the defense project managers will improve and contribute

their own acquisition process for selecting suitable and good companies.

Key words : PPS, weapon system, defense acquisition, bidding, contract
DEA(DATA Envelopment Analysis), force support system
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Research on the necessity of Air-launched Space Rockets for
Breakthrough Development of R.O.K National Space Power

S| ER)
Park, Ki-tae

ABSTRACT

Witnessing current military conflicts in South China Sea and FEastern Europe, most
defense analysts evaluate one of the most serious security threat toward the US is coming
from the superpower competitions with Russia and China. The main means for such super
power hegemonic competitions is military power and space power is a key enabler to
maximize the efficiency and effectiveness of military employment. Reflecting above
circumstances, the space hegemonic competition between the Unites States and China is
spreading into all aspects of national powers. Under such an environment, R.O.K needs to
significantly develop national space power to preserve life and assets of people in space.

The R.OK has made a significant opportunity to develop national space power by
dismantling the missile cooperation guideline between the ROK and the United States and
its decision to participate in the international Artemis Project for manned exploration to
the Moon. On the other hand, the R.O.K has a lot of limitations in launching space assets
into orbits by land-based space rockets due to its geographic locations. As an alternative
for this problem, air-launched rocket is considered. On this paper, I will examine the
world-wide trend for developing air-launched rocket, analyze the research results executed
in the nation, and finally suggest the necessity of developing this technology and ways
ahead.

Key Word: US-China Space Hegemonic Competition, New Space Era, Micro Satellite,
Space Rocket Systems, Air-launched Space Rocket System, etc.
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A Study on Improvement of Object Recognition Efficiency by
Generating Synthetic Datasets for Military Purpose

HIHE)

Jaehyun Byeon

ABSTRACT

Object recognition requires manual work to collect and annotate actual data, which
requires lots of time and money. In the case of artificial intelligence in the defense
field, it is difficult to secure high-quality learning data, and there is a problem of the
absence of robustness. Synthetic data can be configured by machine learning experts
and enables fast, data-intensive development. Synthetic data also helps solve privacy
and security problems, and plays an important role in reducing bias by securing data
diversity. This paper examines the problems of object recognition in the defense field
and proposes a plan to improve the efficiency of object recognition through the
generation of synthetic data as an alternative. To this end, a commercial open-source
unity3d simulator was used to generate simple military-purpose synthetic data, and

similar research cases are examined.

Keywords : synthetic data, object recognition, unity3d
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using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class SceneController : MonoBehaviour {

public ImageSynthesis synth;
public GameObject[] prefabs;
public int minObjects = 10;
public int maxObjects = 50;
public int trainingImages;
public int vallmages;

public bool grayscale = false;
public bool save = false;

private ShapePool pool;
private int frameCount = 0;

// Start is called before the first frame update
void Start() {
pool = ShapePool.Create(prefabs);

// Update is called once per frame
void Update() {
if (frameCount < traininglmages + vallmages) {
if (frameCount % 30 == 0) {
GenerateRandom();
Debug.Log($"FrameCount: {frameCount}”);

)
frameCount++;
if (save) {
if (frameCount < traininglmages) {
string filename = $"image_{frameCount. ToString().PadLeft(5, '0")}";
synth.Save(filename, 512, 512, "captures/train”, 2);
}
else if (frameCount < traininglmages + vallmages) {
int valFrameCount = frameCount - traininglmages;
string filename = $"image_{valFrameCount.ToString().PadLeft(5, '0")}";
synth.Save(filename, 512, 512, "captures/val”, 2);
}
)
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void GenerateRandom() {
pool.ReclaimAll();
int objectsThisTime = Random.Range(minObjects, maxObjects);
for (int i = 0; i < objectsThisTime; i++) {
// Pick out a prefab
int prefablndx = Random.Range(0, prefabs.Length);
GameObject prefab = prefabs[prefabIndx];

// Position

float newX, newY, newZ;

newX = Random.Range(-10.0f, 10.0f);

newY = Random.Range(2.0f, 10.0f);

newZ = Random.Range(-10.0f, 10.0f);

Vector3 newPos = new Vector3(newX, newY, newZ);

// Rotation
var newRot = Random.rotation;

var shape = pool.Get((ShapelLabel)prefabIndx);
var newObj = shape.obj;
newObj.transform.position = newPos;
newObj.transform.rotation = newRot;

// Scale

float sx = Random.Range(0.5f, 4.0f);

Vector3 newScale = new Vector3(sx, sx, sx);
newObj.transform.localScale = newScale;

// Color

float newR, newG, newB;

newR = Random.Range(0.0f, 1.0f);

newG = Random.Range(0.0f, 1.0f);

newB = Random.Range(0.0f, 1.0f);

var newColor = new Color(newR, newG, newB);
newObj.GetComponent<Renderer>().material.color = newColor;

}
synth.OnSceneChange(grayscale);
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using System.Collections;
using System.Collections.Generic;

using UnityEngine;

public enum ShapeLabel { Cube, Sphere, Cylinder };

public class Shape {

public ShapeLabel label;
public GameObject obj;

public class ShapePool : ScriptableObject

{

private GameObject[] prefabs;
private Dictionary<ShapeLabel, List<Shape>> pools;
private List<Shape> active;

public static ShapePool Create(GameObjectl[] prefabs) {

var p = ScriptableObject.CreateInstance<ShapePool>();

p.prefabs = prefabs;

p.pools = new Dictionary<ShapeLabel, List<Shape>>();

for (int i = 0; i < prefabs.Length; i++) {
p.pools[(ShapeLabel)i] = new List<Shape>();

}

p.active = new List<Shape>();

return p;

public Shape Get(ShapeLabel label) {

var pool = pools[labell;

int lastlndex = pool.Count - 1;

Shape retShape;

if (lastIndex <= 0) {
var obj = Instantiate(prefabs[(int)labell);
retShape = new Shape() { label = label, obj = obj };

) else {
retShape = poolllastIndex];
retShape.obj.SetActive(true);
pool.RemoveAt(lastindex);

}

active.Add(retShape);

return retShape;

public void ReclaimAll() {
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foreach (var shape in active) {
shape.obj.SetActive(false);
pools[shape.label]. Add(shape);
}
active.Clear();
}
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