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Overview
Motivation: Limited progress in classical
Lagrangian turbulence modeling.

Our contribution:

1. Justification for quasi-Lagrangian approach.

2. Dataset generation recipe.

3. Comparison of ML parametrizations.

1. Why not simply Lagrangian?

502 passive tracer particles advected along the
ground truth Taylor-Green solution.

→ Tracer particles ̸= Lagrangian SPH particles.

→ Only tracers recover the energy spectrum.

2. Dataset Construction

3. Proposed Parametrizations
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Results on Kolmogorov 2D

0 200 400 600 800 1000
Time step

100

110

120

130

140

150

Ki
ne

tic
 e

ne
rg

y 
 E

ki
n

Dataset
SPH
Simple-Base
TVF-Base
Simple-u
TVF-Rlx

1 10 32
Wavenumber k

10 3

10 2

10 1

100

En
er

gy
 sp

ec
tru

m
 a

t s
te

p 
10

00

Da
ta

se
t

step=0 (t=0.0s) step=20 (t=0.01s) step=50 (t=0.025s) step=1000 (t=0.5s)

SP
H

Si
m

pl
e-

Ba
se

TV
F-

Ba
se

Si
m

pl
e-

u
TV

F-
Rl

x

(G
ro

un
d

Tr
ut

h)
(N

um
er

ic
s

B
as

el
in

e)
(O

ur
s)

artur.toshev@tum.de


