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Development of an optimal design module for an ocean monitoring
network based on multi—objective machine learning
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SUMMARY (HF Qo)

I. Title

Development of an optimal design module for an ocean monitoring

network based on multi—objective machine learning

II. Necessity and Background

O Establishing the multi—objective machine learning module based

on multi—objective evolutionary algorithm solver

O Pilot test of the design for optimal monitoring network

II. Methodology and Scope

O Construction of the input DB based on numerical model
— Evaluation of the numerical model around Korean Peninsula
— Testbed selection

— Construction of the input DB for design variables

O Development of the module for the multi—objective machine
learning based on evolutionary algorithms
— Objective functions for each design variable
— Multi—objective optimization solver based on multi—objective

evolutionary algorithms



— Coupling the machine learning module

O Application and evaluation of the optimal design module
— Applying the design module to the testbed

— Statistical performance evaluation

IV. Results

O Development of the optimization module for the ocean buoy
observation network using multi—objective machine learning
— Development of an optimal design module for an ocean
observation network in which machine learning module is
attached to multi—objective evolutionary algorithm solver
— Use of well—calibrated/validated KOOS" MOHID L2 data as an
input value

— Designing the buoy observation network

V. Plan to use research results

O Suggestion of a standardized ocean observation network design

strategy

— Utilization of the fundamental guideline to establish a standard
ocean observation network design strategy with an engineering

basis

O Technical support for designing ocean observation networks

in—/outside the KIOST
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¥ 6. AA Fol MF E Fd&EE Tt w2 Ol 7|9k FAWE F45 (u—current) o] 3t
UE
Wy, Wy=0 Wy, Wy=0.15 Wy, Wy =0 Wy, Wy=0.15 Wy, Wy=1 Wy, Wy=0.7 Wy, Wy=0.25
np Weemp=0 Wiemp=0.15 Weemp= 1 Wiemp=0.7 Weemp=0 Wiemp=0.15 Wiemp=0.25
Wea=1 Wsa=0.7 Wea=0 Wsa=0.15 Wsa=0 Wea=0.15 Wsa=0.25
0 0.74
CORy 1 0.73 0.74 0.69 0.72 0.77 0.74 0.73
2 0.65 0.73 0.69 0.72 0.78 0.80 0.74
3 0.66 0.74 0.70 0.74 0.82 0.81 0.80
4 0.65 0.72 0.76 0.74 0.84 0.81 0.81
® 7P Rl A% L B AFAe] W Ol W B 5 (v—current) ] F7k
U
Wy, Wy =0 Wy, Wy=0.15 Wy, Wy =0 Wy, Wy =0.15 Wy, Wy=1 Wy, Wy=0.7 Wy, Wy=0.25
ny Weemp=0 Wiemp=0.15 Weemp= 1 Weemp=0.7 Weemp= 0 Wiemp=0.15 Wiemp=0.25
Wea=1 Wsa=0.7 W =0 W =0.15 Wa1=0 W =0.15 W =0.25
0 0.64
CORy 1 0.62 0.63 0.74 0.74 0.72 0.73 0.74
2 0.56 0.72 0.73 0.72 0.77 0.74 0.73
3 0.58 0.71 0.77 0.77 0.77 0.78 0.74
4 0.73 0.71 0.77 0.77 0.78 0.80 0.80
¥ 8. AA Hol MF E qEH JEX wE Ol 7)wk 2 (water temperature)® 37+
W AT
W, Wy =0 W, wy=0.15 W, Wy =0 W, wy=0.15 W, Wy =1 W, w,=0.7 W, w,=0.25
ny Weemp=0 Wiemp=0.15 Weemp= 1 Weemp=0.7 Weemp=0 Wiemp=0.15 Wiemp=0.25
Wsa=1 Wsa=0.7 Wsa=0 Wsa=0.15 Wsa=0 Wsa=0.15 Wsa=0.25
0 0.89
CORemp 4 0.90 0.90 0.96 0.96 0.94 0.95 0.96
2 0.88 0.96 0.97 0.97 0.94 0.95 0.97
3 0.89 0.97 0.98 0.98 0.94 0.96 0.97
4 0.97 0.97 0.98 0.98 0.95 0.97 0.97
¥ 9. AA Fo] ME F FgEE s wE Ol 719 & (salinity)] FIREE G
P
e
Wo,Wy=0 Wy, wy=0.15 W, Wy =0 W, wy=0.15 W, Wy =1 W, w,=0.7 W, w,=0.25
np Weemp=0 Wiemp=0.15 Weemp= 1 Wiemp=0.7 Weemp=0 Wiemp=0.15 Wiemp=0.25
Wsa=1 Wsa=0.7 Wsa=0 Wsa=0.15 Wsa=0 Wsa=0.15 Wsa=0.25
0 0.78
CORsa 1 0.85 0.82 0.82 0.82 0.78 0.82 0.82
2 0.88 0.88 0.85 0.85 0.77 0.82 0.86
3 0.90 0.90 0.85 0.85 0.80 0.82 0.86
4 0.92 0.92 0.85 0.89 0.81 0.86 0.86
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3 100 AA ol e 9 FEE Ao whE O 71k AW fF5(u—current) o] ¥
ZHE3EZ RMSD
Wy, Wy =0 Wy, Wy=0.15 Wy, Wy =0 Wy, Wy =0.15 Wy, Wy=1 Wy, Wy=0.7 Wy, Wy=0.25
np Wiemp=0 Wiemp=0.15 Wiemp=1 Wiemp=0.7 Wiemp=0 Wiemp=0.15 Wiemp=0.25
Wea=1 Wsa=0.7 Wa=0 Wsa=0.15 Wsa=0 Wsa=0.15 Wsa=0.25
0 0.73
RMSDy 0.73 0.72 0.79 0.75 0.68 0.71 0.73
2 0.84 0.74 0.79 0.75 0.67 0.64 0.72
3 0.83 0.72 0.77 0.73 0.60 0.62 0.63
4 0.84 0.75 0.69 0.72 0.57 0.61 0.61
F 1L AA Fol Jie R FEE JheAel wE O 71t @R W 15 (v—current) 9]
ZHEE RMSD
W, Wy =0 Wy, Wy =0.15 Wy, Wy =0 Wy, Wy =0.15 Wy, Wy =1 Wy, Wy =0.7 Wy, Wy =0.25
ny Wiemp=0 Wiemp=0.15 Wiemp= 1 Wiemp=0.7 Wiemp=0 Wiemp=0.15 Wiemp=0.25
Wea=1 Wsa=0.7 Wsa=0 Wsa=0.15 Wsa=0 Wsa=0.15 Wsa=0.25
0 0.85
RMSD, 0.88 0.87 0.72 0.72 0.74 0.73 0.72
2 0.94 0.75 0.73 0.74 0.67 0.72 0.73
3 0.92 0.76 0.67 0.68 0.67 0.66 0.72
4 0.74 0.76 0.67 0.69 0.66 0.64 0.64
X 12, AA Fo] Mg F &dEE JhEAdd & Ol 7|9 = (water temperature)2] &3t
¥ RMSD
Wy, Wy =0 Wy, Wy =0.15 Wy, Wy =0 wy,Wy=0.15 Wy, Wy=1 Wy, Wy =0.7 Wy, Wy =0.25
np Wiemp=0 Wiemp=0.15 Wiemp= 1 Wiemp=0.7 Wiemp=0 Wiemp=0.15 Wiemp=0.25
Wea=1 Wea=0.7 Wea=0 Wea=0.15 Wsa=0 Wea=0.15 Wea1=0.25
0 0.47
RMSDeemy 0.45 0.45 0.27 0.28 0.35 0.30 0.29
2 0.49 0.28 0.23 0.23 0.34 0.30 0.25
3 0.47 0.24 0.21 0.20 0.33 0.29 0.25
4 0.25 0.24 0.19 0.20 0.33 0.24 0.23
13. AA F-o] Jia B &5 Zhg Ao whE O 7|4k ¢ (salinity) @] &7HE ¥ RMSD
Wy, Wy =0 Wy, Wy =0.15 Wy, Wy =0 wy,Wy=0.15 Wy, Wy=1 Wy, Wy =0.7 Wy, Wy =0.25
Ny Wiemp=0 Wiemp=0.15 Wiemp=1 Wiemp=0.7 Wiemp=0 Wiemp=0.15 Wiemp=0.25
Wea=1 Wsa=0.7 Wa=0 Wsa=0.15 Wsa=0 Wsa=0.15 Wsa=0.25
0 0.65
RMSD- 0.54 0.55 0.60 0.60 0.67 0.60 0.60
2 0.49 0.50 0.55 0.54 0.67 0.60 0.54
3 0.44 0.46 0.55 0.54 0.63 0.60 0.53
4 0.41 0.39 0.55 0.46 0.62 0.53 0.52
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