$9x90 b x> Gl e (6 S yiolyly gy Cdl> s (o
(e 03iinn 5) *7 (5,95 domo 59,55 ¢ you it £5,8 ¢ yon (SloaS Golo damme

‘U‘J"‘ Sl g ‘ogls oKiils &.:li,o PR M)] ng'.».w)lf e il )
‘u‘f‘wspkolimalosiul&gww&‘)sb& .,,.‘o\'
Ol s g ole olKils Sl g caSlisls cim g "

m_keyvanipour@mecheng.iust.ac.if, -\

f mohandes@mecheng.iust.ac.ir=y

mnouri@jiust.ac.ir -V

oS
Slaslesl 5l Jeols mls Julos § so0e sla s, 6l (Slawbee o5 iuldl Lo 4 da ROM L atsl zals a5 e slo Jow
(Ol 1 5o Sloduw @L.».o.‘a‘ BB g ons aizlis oSl 4 o e Sl shylo as” sloauzey slrosyay aslas yo s
L s e gbhars; plo g OVl Swlus ;0 ond (hyre sloaie) | orews il o DMD L Lgy <> a5 o,
oy 0,90 Cawds (gl G480 g o SESS S 5l addllas ol jo des o lid 1) sisn Culs ) bl jemee ools sla g,
@y Slaan o ja0gn, slael b ol lew ouds deuloes C p a1 oolainl b« aseive Jlow G S s loie 5l csline
olgs e el 00l 4...915 0 342 uﬁ**“)f) P9y 9 A& pw u‘dwo srodls ua...s).:Lo J.&.u )| 09, U"‘ 5 el 00l solazwl cous
O elie Sdillae ol 098 oo Jleael Sy 00 b Sloji> Jlow 0l 95 2 e8! nl (60 90 anlllae SG lge @

el ool lad 1, hg, ol 5l eoliw! b odd 00 paestd S us s

ST PO S { WOW E- SRR WO WO FUR P oY FER R WP TRE S SR VN L T Y5 { I

Q‘)"‘ (W SOv-) 9 rgJ.C oKl —&u&e LS'WW aSisla olw! 46)55 oo )5)5.: *
(e Jotums odimn o) MNOULT(@1USE.AC.IT : faos]



mailto:f_mohandes@mecheng.iust.ac.ir
mailto:mnouri@iust.ac.ir
mailto:mnouri@iust.ac.ir
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Abstract:

Reduced-order models (ROMs) have attracted considerable. attention due to the recent
advances in computational capacity. ROMs are known for their ability to reduce large amounts of
data by projecting a high-dimensional system into a lower-dimensional subspace. The Dynamic
Mode Decomposition (DMD) method, as one of the powerful ROM variants, is recognized for
enhancing the computational efficiency of numerical and experimental studies of complex
phenomena. Using these methods, a high-dimensional system is reduced to a low-dimensional
subsystem while preserving the pivot features of the original system, with a new, similar system
with the same dynamics. It demonstrates broad adaptability and applicability across fluid dynamics
and other data-centric applications. On the other hand, regression methods are statistical methods
that analyze and model relationships between two or more variables. In this study, a fast and
accurate technique is used to obtain a good approximation of the velocity field of a given fluid by
using the calculated velocity fields of fluids with Reynolds numbers in the defined neighborhood.
Specifically, using the DMD modes, the essential features of the fluid flow velocity domain are
extracted, and then, using the regression method, these features are extended to other fluid velocity
fields. To reach this goal, the initial conditions of each DMD mode with the highest energy are
used to add the regression method. Finally, as a case study, this algorithm is applied to a lid-driven
cavity fluid flow. In this case, the fluid flow velocity field is studied for Re numbers between 400
and 600. The features.of the velocity field are extracted from the fields with Re numbers of 400,
500, and 600. The features are defined by the first 9 modes, which account for 99% of the energy.
The results show a good agreement between the velocity field estimated using this cost-effective
variant of the parametric DMD method.

Keywords: Dynamic Mode Decomposition, Computational Fluid Dynamics, Regression.
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Table (1). Percentage of points with estimation
error of axial velocity over 5%

Re The p?rcentage of nodes with

relative error more than 5%
425 1.8414
450 2.0365
475 1.2489
525 1.1463
550 1.7322
575 1.4742
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