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Abstract— This study compares distance metrics for
synoptic pattern classification using Self-Organizing
Maps (SOM). We implemented Batch-SOM with eight
metrics: Euclidean (EUC), Structural Similarity Index
(5x5 window, SSIM5), Teweles-Wobus score (S1), and
their fusion (S14+SSIM5). Using sea level pressure data
from Japan (1991-2000), we evaluated performance via
Macro-averaged Recall and medoid representation quality.
Results showed S14+SSIM5 had superior generalization. We
also introduced medoid and true medoid representations
to reduce blurring from centroid averaging, enhancing the
interpretability of SOM output maps for operational use,
bridging advances in structural similarity metrics.

Keywords— Self-Organizing Map (SOM), synoptic pat-
tern classification, structural similarity metrics
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#1 FiEH Macro Recall (3% -

WGE) ¥ NodewiseMatchRate (%23%) Offist® (¥ 4+ fZEHEFZE, N=50)

Method Macro Recall (%2%) Macro Recall (#%FE) NodewiseMatchRate (%%23%)
S1,KA 0.37 &+ 0.02 0.23 = 0.02 0.25 £+ 0.03
S1,GS, KA 0.37 £ 0.02 0.22 £ 0.02 0.24 £+ 0.04
GS, KA 0.37 £ 0.02 0.21 £ 0.01 0.25 & 0.05
S1 0.36 &+ 0.02 0.21 £ 0.02 0.26 =+ 0.04
GSSIM 0.35 &+ 0.02 0.21 £ 0.02 0.27 &+ 0.04
SSIM5 0.32 + 0.02 0.17 £ 0.01 0.29 + 0.04
Euclidean 0.30 £ 0.02 0.18 £+ 0.01 0.31 £ 0.03
KAPPA 0.30 + 0.01 0.21 £ 0.02 0.29 £+ 0.03
72 Eﬁlﬁlﬁ‘]’/ e (%E HAK S )L Z v OFEHEBER)
Method 1 2A° 2B 2C 2D 3B 3D 4A 4B 5 6A 6B 6C Overall N_Iab
ST.KA 002 0.26 0.24 0.14 0.60 021 0.79 005 0.01 0.68 0.35 0.50 0.61 0.10 0.00 0.37 1
S1.GS,KA 091 0.35 0.27 0.07 0.61 0.20 0.79 0.08 0.02 0.66 0.34 0.59 0.45 0.17 0.00 0.37 14
GS,KA 090 0.32 0.27 0.07 0.62 0.21 0.79 0.07 0.02 0.66 0.35 0.63 0.41 0.17 0.00 0.37 14
S1 0.91 029 021 013 0.61 022 0.77 0.05 0.02 0.66 0.37 0.54 0.49 0.20 0.00 0.36 14
GSSIM  0.91 0.27 0.18 0.09 0.59 0.19 0.75 0.06 0.02 0.63 0.31 0.55 0.56 0.18 0.00 0.35 14
SSIM5 0.90 0.13 0.07 0.17 0.45 0.22 0.70 0.06 0.16 0.59 0.36 0.44 0.42 0.14 0.04 0.32 15
Euclidean 0.91 0.22 0.12 0.05 0.48 0.35 0.74 0.05 0.14 0.57 0.22 0.33 0.34 0.06 0.00 0.30 14
KAPPA  0.88 0.25 0.22 0.10 0.45 0.06 0.78 0.07 0.01 0.68 0.26 0.62 0.04 0.04 0.00 0.30 14
*3 tﬁil’ﬂﬂ:ﬂ‘\/ bR REE: AR~V t@qzi']ﬁﬁ$)
Method 1 2A° 2B 2C 2D 3B 3C 3D 4A 4B 5 6C Overall N_Iab
ST.KA 0.0T 0.21 0.03 0.00 0.57 000 0.80 0.00 0.00 0.73 0.08 0.09 000 000 0.00  0.23 g
SL.GS,KA 0.92 0.20 0.02 0.00 0.45 0.02 0.80 0.00 0.00 0.64 0.08 0.12 0.00 0.01 0.00 0.2 10
GSSIM  0.93 0.09 0.02 0.00 0.48 0.02 0.78 0.00 0.00 0.53 0.10 0.14 0.00 0.11 0.00 0.21 10
GS,KA 093 0.14 0.04 0.00 0.44 0.03 0.79 0.00 0.00 0.62 0.08 0.14 0.00 0.00 0.00 0.21 10
S1 0.95 0.04 0.01 0.00 0.53 0.01 0.77 0.00 0.00 0.65 0.06 0.08 0.02 0.04 0.00 0.21 11
KAPPA 091 0.15 0.00 0.00 0.31 0.00 0.73 0.00 0.00 0.74 0.05 0.20 0.00 0.00 0.00 0.21 7
Euclidean 0.86 0.04 0.00 0.00 0.29 0.00 0.83 0.00 0.00 0.66 0.01 0.01 0.00 0.00 0.00 0.18 7
SSIM5 0.86 0.00 0.00 0.01 0.28 0.00 0.78 0.00 0.00 0.52 0.08 0.05 0.00 0.00 0.00 0.17 7
JAB — 7R 4T, NRER Y 7 7OMA (B REERE PO
W) Ik DD 7 RO RS - L A TE 3. FrHS5HBROWE

Batch-SOM _|C, BEf7Fi% (S1, SSIM5, Euclidean) &
TP (KAPPA, GSSIM, S1, KA, GS, KA, S1, GS,



(a) centroid (V¥J; F722 FBIRHMHEE)

(b) true medoid (FH ¥ FNAFHK)
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EEPU N
(1] AREF, NE¥Ez, H M ESE JU)iiEz, <4 R—
N7 R =<0 KEREREFEORRE—
PaE R 20 e LT—, 7
HOPR~ 356 Series A, 2009.
D. Deligiorgi, and G.
comparison

[2] K. Philippopoulos,
Kouroupetroglou,  “Performance
of self-organizing maps and k-means clustering
techniques for atmospheric circulation classifica-
tion,”
methods, 2014.

[3] N. Jiang, K.N. Dirks, and K. Luo, “Classification
of synoptic weather types using the self-organising
map and its application to climate and air quality
data visualisation,”

Weather and Climate, 2013.

[4] EEEE, mErEid, B2ERE, BEXE, “HO
it~y 72 HWEKERED 2 2K ) 7t
lkm X v ¥ 2 RR7T =R K250, 7 HRLEY:
REFEKZR, 2024.

[6] Q.-V. Doan, H. Kusaka, T. Sato, and F. Chen,

“S-som v1. 0: a structural self-organizing map al-
gorithm for weather typing,”
Geoscientific Model Development, 2021.

[6] S. Takuto and K. Hiroyuki, “Statistical intercom-
parison of similarity metrics in sea level pressure
pattern classification,”

KRER. 5 21, 2021.

[7] K. Winderlich, C. Dalelane, and A. Walter, “Clas-
sification of synoptic circulation patterns with a
two-stage clustering algorithm using the modified
structural similarity index metric (ssim),”

Earth System Dynamics, 2024.

[8] T. Kohonen, “The self-organizing map,”
Proceedings of the IEEE, 1990.

[9] G. Vettigli, “Minisom: minimalistic and numpy-
based implementation of the self organizing map,”
2018. https://github.com/JustGlowing/minisom/

[10] EMEY, HAOKBE—RH7— X TANZZ L%
EZ5, “HEIE, 2002.



