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Abstract

ALOIME ZHE| A E2| 542 EFSHLt
7”1|°|*'te“ 2 2F0] AOIM FOFSH |0 A|ARS
Sttt Hlo|HE Soll 2SS A2l 74 @S
HIEFO 2 ZSHIH|-YOLO-ESPCN IS E5t Al ZHZ|
Al A|AEIS A |or5}o:||:r J|OL=] A|AEIS
**OWHIE S0t Ao Y HES IO R
ZHHZ|0IM S| 2o A Al A BRI}
O|R0IHCH, slef /-0l =RAAI| A& Tsde
LIEFRICY.

In this study, we proposed Al object classification system
through optical equipment-YOLO-ESPCN linkage based
on target data of objects acquired through radar, where
it has excellent long-range object detection capabilities
but is vulnerable in classification of objects. The
proposed model was accurately identified and classified
at a short-distance based on direct observation through
optical equipment, and showed that it could be applied
to a maritime manned/unmanned complex system.

2| Al (Target Classification),
Z10|SH&(Transfer Learning),

Q18| 5 A|AHI(Al System),

ZrA|- &2 (Surveillance and Reconnaissance)
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A Study on the Development of Al System for Target
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Table 1. RCS values for flying objects

Flying Object Appro}?:ﬂ”%te RCS
Insect 0.000
Bird 0.00
Drone 0.00
Airplane(fighter, non-stealth) OO
Airplane(fighter, stealth) 0.000
Airplane(passenger plane) OO0

3. A7) A8 ALAAE AR 72

& AFol A= OO0DA loop®] T2 #1359 9]
4 58 AR B4 L 9NHR 45, Fold S
s8] 58 B4 Ao ¥e, WaE Be A @
& Bogulel HY B L AZNAY 482 5
gt 48 AA A AA"HS ALttt o] & 5
glol 5 - Fahgu o] AA ek, AA AES %
SAZT Ao FHS FL A7V AP EHAoH,
Fig. 10] & Ao A AQtsta Ql= A A A Al A
9o 722 tehyh

L Target data (31

’ conversion b
}

Radar Optical equipment
(target detection) (direct observation)
g Transfer YOLO & SORT

RGB image (day) _I_ea_rrinz_)
= (Target identification
&
- ID assignment)
IR image (night)
()
1
1
7
ESPCN
(Image
enhancement)

Bridge
Fig. 1. Concept of proposed system structure
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Fig. 2. Target data conversion
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ZIAA (RIAFY, gH32)of et RGB

Table 20 & Ao A A & F7] A A 9
gt stsHolE & % A 2 (Epoch)E A2 SHA
S, RGB ¥ IR §}5H o] E o]n] 2] 2] & Fig. 39]
LFEF T

Table 2. Number of input data and epoch

Target Data
Vessel 2,346 30
Weapon 130 50

o]& t}A] YOLOVSE H%3to] FiH boundary
box & o 71 A A7t AE W % 3 (warning)
AR E BT Y e 2 A AHS TS

Camera YOLOVS SORT
(Videodata) =~ o
< Vessel Tracking &
m) |dent|1;cat|on assignment
classification ‘
------------------------ ESPCN
Weapon
Warning - identification - Image
(If vessel is &
armed) classification enhancement &
enlargement

(b) IR images
Fig. 3. Examples of RGB and IR images

Fig. 4= 2 Aol TS AFAZGY +=
bW Aoltt. el S o) B2 AN
/g (video) Hlo|B= Holst5H YOLOvS E =&
o} 45} 43o] ool It olw} YOLOVS &
d2HE =% boundary box %S SORT(sim-
ple online and real-time tracking)2] dHgo =2
ARgSto] ZF Ao IDE FoAgozH HAZE
g ol Woll e AA Addre] o= 3 S7E AR
$23o1e 4 YRS st

ERL T 9 A A S ARlA 2P dEA
of A4t QA E S A7) 915kl ESPON (ef-

ficient sub-pixel convolution neural network)<&

Journal of the KNST

Fig. 5. Identification, classification and ID assignment
for vessels

Fig. 6. Identification, classification for weapon system
and activation of display warning message
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Table 3. Target classification results

Results

Battle
Vessel 0.928 4.9
Merchant
Missile
Weapon 0.836 3.7
Gun
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RGBO] Y % (370) 9 RS A 4 (7)o 2 &
Akerol Fjolo| A 7] Qe Ao 2 2A4H .

Table 4. Results due to video input data

Results

RGB data 0.938 4.2
IR data 0.825 4.5
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