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1 Super-resolution of turbulence.

24, MR ES AR ) ONTZRE L T35,
RELETIE, TRIKIRHT D 7= D D IEFR TSI S 5
Z, REA L7V Y) XLRET VDN, F=EARM]
LTS 3.

2 ELREEM& L) XL

MRE T 2RNTER, KRG - &RGT — 21200
UC, MLABR 7 L) XL RIRT 2 2 e EE
THd. I TREEREITTERGETICTHY LN 7
NIV X n%, HhidDEE, Bk L¥E, BXY,
YRz REETD D FEICKAI L TEBA T 5.

2.1 HEHOFEH

il 0 ER e, T —x e LTAHhoNz5
ATCETNRFBRSELTETH S, ThbblE
fETIC VT, BRBT — & qur MDY 2 KARER
T—X qur DT ZHfHL, AT -2 LTHETS
5T, WWAEBEMEET L F 2Bk 5.

© 2025 H AWK F5



P8 X B AL G AT

(a) Reconstructed

Reconstructed (n,

sensor = 16)

2 Examples of generalized super-resolution for unsteady
flows. (a) Volumetric reconstruction of bluff body wake

from limited sectional measurements *. Adapted from:

Matsuo, M., Fukami, K., Nakamura, T., Morimoto, M., &
Fukagata, K. SN Comput. Sci. 5 (2024) 306. Copyright
© 2024 Authors. (b) Sparse sensor reconstruction of in-

dustrial turbulence ¥.
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MS model

for super-resolution reconstruction of turbulence. Adapted
from: Fukami, K., & Taira, K. J. Fluid Mech. 1001 (2024)
A32. Copyright © 2024 Authors.
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4 Machine-learning-based super-resolution reconstruction of

1)

two-dimensional isotropic turbulence The Lo error

norms are reported underneath. Adapted from: Fukami,
K., Fukagata, K., & Taira, K. Theor. Comput. Fluid Dyn.
37 (2023) 421-444. Copyright © 2023 Authors.
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5 Kinetic energy spectrum E(k) of reconstructed isotropic

vorticity fields shown in figure 4.
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6 Single-snapshot machine learning for turbulence super-
resolution 2®. (a) A single vortical flow snapshot and red
subdomains used for training. (b) Example vortical flow
super-resolved by the DSC/MS model trained with the pro-
posed single-snapshot routine. The Lo error norm is re-
ported underneath the contour of the reconstructed field.
Adapted from: Fukami, K., & Taira, K. J. Fluid Mech.
1001 (2024) A32. Copyright © 2024 Authors.
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