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(Ship collision avoidance algorithm, KIAT & NRF)
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(Multi—ship collision avoidance algorithm, GC)

CORLEG rule 2 0I&35I0{ Cifet =2 fet=S 1afet Cis ME9| S= slu| dua|S JHY
7

=
« GHILEE: Fuzzy OIZ 7|82 = A& X|+= i, =2 E(Nomoto) 22 7|t S= 2lu| 7|15 A, OfS Met 5
o

Crossin i i
g Heading Overtaking
Iteration: O Iteration: 0 =
— : -18.80 — o5 lteration; &_
-18.82 b s
-18.84 -18.85 4 -18.85
-18.86
-18.90 ]
-18.88 et
-18.90
-18.95 -18.95 -
-18.92 L]
-18.94 -18.00 -19,00 4
-18.96 .
[ -19.05 4 -19.05 [
39.225 39.250 30.275 39.300 39.325 39.350 39,375 3920  39.25  39.30  39.35  39.40 39.20 3925  39.30  39.35  39.40
0.8 0.8 9 o Ship(0,1) ® ship(0,2)
. 4 1 * ship(0,2) Ship (1, 0)
| ] H e Ship(2,1) ® Ship(2,
0.6 06 : \ o Ship(2.3) Ship {3, 0)
0.5 1 0.5 i H e Ship(3,0) ip (3, 1)
_ _ -’ : * Ship(3,1)
& 0.4 5 041 =
03] 0.3
021 0.2
0.1 011

100 200 300 400
Iteration

0.0 4

0 100 200 300 400

Iteration

[

100 200 300 400
Iteration

<6/21>



BE/AAR T

A4 LHE

O Subsystem(Mid-Hierarchy)
* Engine / TC/ Cooling / LO /

FO / Air Intake / Eng2Gen
* Reduced variables

Decision of
Dynamic
Thresholds

Selection of Variables

Outlier Detection
& Data Imputation

Configuration of
sub-system

AXKO Sl HIX = o =
$ZS S5 BE/MEAA/AA S| S3HY DA HX| W FIC ¢DaE
= = 19| = = — x i
o2 oY cF) U IHSAE 0|86 31D H(EN 2= HI) THL
Ry ST T i [T
-Tl—%l' Eﬂl.xl e es i o8 o 20194
9’ o A=
- 4 o feees
- S=R=
2 mdenry) 9@UL 0@ oou OO QC ocu 0
Fault Diagnosis ! 1

HM S54Z THY

onents and systems, NRF & HGS)

Fault Diagnosis s neotin

(Battom Hierarchy)

7 (System Levels)

srempans

(i
Ciere
vy

Grouping of Va
Mierarchical Clustering

Dimension Reduction:

q ®e gression Analysis & |
J Prediction Interval E
(Load Domain)

4| Classification as Normal | 2
and Abnormal Signs

Detection of Normal
Condition Periods
(Time Domain)

Return Normal and
Abnormal Periods,

Fault Diagnosis ‘ DHEEY
»»»»»»»»»»»»»»»»»»» e ieiiiiaaayue”” (Subsystem Levels) T
[ Assigning a Searching ] E
] Abnormal Conditions Abnormal Subsystems | ©
1| otEngine Sy ’ | vt viveg] | N o .
i|_of Engine System (Reduction Variables) ; ) - Y %x_-! EI #I Z;'i(Dynamlc Threshold)

g l . Fuault Diagnosis
=7 (Comy Levels) 100 i PCAI

Searching
Abnormal Components
(Original Variables)

Check Fault Mode

-100 A * *
0 500 1500 2000 2500 3000 3500 4000
Load [%]
80
70
60
50 M VJ]-
o e L) A
0 500 1000 1500 2000 2500 3000 3500 4000

<6/21>



Mut B pHM SEHE JHg

(Fault detection and diagnosis of ship components and systems, NRF)
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(Development of refrigerant prediction model, LG X}
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agnosis for hydrogen extractors, RLRC)
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(Prognostics for bearings, NRF)
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(Prognostics for bearings, NRF)
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(Digital Twin based Design, NRF)
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(Digital twin model for air conditioner cycle models, LGTIX})
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