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Artificial intelligence is driving the Fourth Industrial Revolution and is in the spotlight as a general-purpose technology. As

the data collection from the battlefield increases rapidly, the need to us artificial intelligence is increasing in the military, but

it is still in its early stages. In order to identify maritime targets, Republic of Korea navy acquires images by ISAR(Inverse

Synthetic Aperture Radar) of maritime patrol aircraft, and humans make out them. The radar image is displayed by synthesizing

signals reflected from the target after radiating radar waves. In addition, day/night and all-weather observations are possible.

In this study, an artificial intelligence is used to identify maritime targets based on radar images. Data of radar images of 24

maritime targets in Republic of Korea and North Korea acquired by ISAR were pre-processed, and an artificial intelligence algo-

rithm(ResNet-50) was applied. The accuracy of maritime targets identification showed about 99%. Out of the 81 warship types,

75 types took less than 5 seconds, and 6 types took 15 to 163 seconds.
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<Table 1> Specifications of the Maritime Patrol Aircraft(P-3)

Max. Speed 405 kts
Operational Radius 3,000 NM
Crew Members 10 Persons

Equipments

Sonobuoy, Magnetic Anomaly Detection, Infra Red,
Electro Optic, Electronic Warfare Support, etc.

Missions

Maritime Patrol, Anti Submarine Warfare,
Anti Surface Warfare, etc.
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<Table 2> Kind and Characteristics of Images

Optical Images

Radar Images

using light waves

Contents
EO IR SAR ISAR
Display the tareet’s ima After Emitting radio waves,
Definition spiay tc 1arget s 1mage Synthesizing signals reflected from

the target and displaying them as images

Conditions of
Observation

Daytime
/ Clear Weather

Daytime-Nighttime
/| Clear Weather

Daytime-Nighttime / All Weather

Targets All Targets(Fixed, Moving)

Fixed Targets
on the Ground
(Large Area)

Moving Targets
on the Sea and the Air
(Shape)

Images

<Merchant Ship>

<Merchant Ship>

<SAR>

<ISAR>

<Figure 2> Principle of Radar Image
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<Figure 3> Procedure for Applying Artificial Intelligence to ISAR Images
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<Figure 4> Data Cropping by Frame
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<Figure 5> Performance of Each Frame
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<Figure 6> Maritime ISAR Target Identification System

{Table 6> Required Time for Maritime Target ldentification

Contents

ROK DPRK

Warship
Types

s — s
<ASR> <PC(K-48)> <PC(SO-1)> <PCS> <PG> <DDG>
Required Time 35 Seconds 72 Seconds 17 Seconds 163 Seconds 45 Seconds 15 Seconds

ASR : Submarine Rescue Ship, PC : Coastal Patrol Boat, PCS : Submarine Chaser,

PG : Gun Patrol Boat, DDG : Guided Missile Destroyer

<Table 7> Ability to Maritime Target Identify First and Final

Contents Warship Types Initial Identification Trial Final Identification Trial

Y Accuracy Required Time Accuracy Required Time
50% 3 Seconds 99% 15 Seconds

ROK
17% 26 Seconds 93% 35 Seconds
DPRK 14% 10 Seconds 95% 17 Seconds

| Ehstes = ;'3
<PC(SO-1)>
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