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Abstract: This paper ins to addres the problem of high eompoiaticond buodon posed by
the lesm ortrartion proscdure Fruﬁnm Orthogoned Decomposition (PO} A propoml for

moelnanr system, o rodoee this

is prosaniod.

E‘ru‘nlmg sppruximulo s pehois
mulation ressdts are shown whach desoestraw that & shaamal edustion in computsonal
time with oo or insggnifean. dewriomton in perfommanes is essily cbtanf.
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1. INTRODUGCTION

FOD is & powerls] deis analysis tachnigon that m used
to oootrari hmis fimeliond from lorge date sots. Thse
bagis Fonrtions are thes med to chemetense tho sets. In
Modd order reduction {MOHL), tho dels is chiaiood from
physicalcperments or sirmmlisom of lurpe gystems evd
Lhe extrarind basis roprosonts the speoe inowhich solutions
of the systom are orperied o e Ao knows as Prioe

-mu:l._]rmu:l: wnalysis or Karbunen-Loéve Lul:l:u.?j
PO finds spplicedios in diverse fields of mginsermy wnd

srionee, like sgral analyss, duls-compresion and wether
n

MOR of dynemimal systoms using POD conmsis throe

siops - dels genaration, hesh extruciion and projection.

In the daia genomution siep, the krgo mmiom = mede to
mﬂlumﬁd@qhmﬂiﬂﬂnﬂm is pollzrtod

und smacked at imtorvals in & matrix mlied the
snapshct. ke, The imputs wed for date pmeration
mmnmwlhnu}mhu terl 10 encounder in
icul setiing. The extent of this troining proces,
correEpondi thﬂ-n-l:h.nmn:l'ﬂ::mn.p-ﬁ:l’.m:d:-h

i & maitor of clioker and e with The

nowl siep, besin exireclion, in hesed on tho aesmmplton
that tho medrix containe imporism dominant
‘diroctions” (ukee eallod o sipenfunrisoas) in which
the systom 1 mpecied o evolve, and boner 3 dominand
lrw-dimomional ao can bo abtained i charactorese
the system. The third o fioal stop, ® 10 simply projoct
the large seale sysiem onto tho low-dimensiona! suhspace.

TEE'-I:‘-E.H‘.-I:I:I.H.I:I: uesiEns kel arisc mutomaki out af
ll'innb-:-n-n'u:u:ltl.mnd. of MOR; the cusioe ol impuls,
tho ndequabomess of LE mapehol meirix, the geestion al
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tho i miazional cosl of the projecled. non-linesrity
L oria b =mide ko rl.-ﬂ'rr.-l:l probiome,
and different modifiencines of M0 howo b developaed
w5 remsll A imporiam qoostios i the eoit of tbe model
n&uﬂh:nm:nuﬁdllitthumﬁmhubmpﬂd
ohjoc I::?’H;I];mthnmicunmunfndmr
tiom Lima oy an o Ity o
|J:|.|:| Medoced ordor mﬂ-ﬂl[ﬂﬂﬂﬁhﬂhm. IM it
ix whin wamntod thei the procedwo of chininmg the T,
which m offiino, does not imposs: & heavy computaticnal
n.u.dhlm Tha is I:I_liﬂl.mmm I.endw the prosess of generuting
simmrisimg & 1400 SaVIng In La-
tional rosonrems and oost Tn OIS, 1lmhﬁmdﬂnﬂp
nonlingmr mal sywbom For the
it it e Al g B g
gimldicos are dome for moltiple mpsis wod sometimes
with wariad system poremeters Lo mmu.Fl.l.'.l-'.'illl']:n-Eh
iz walid over & nmpe of nput parumebor variakiome
In this mgard, it & evident that POD soffers from an
impportan] dmwhask - il roquins compueiatiomlly heovy,
-priom smnlotiom. A lthoogh coosdered 1o be o matior of
Moo, no sadies od this problem eoizld be found
in Iersture. Tho ohjertive in this papor @ 1o propose o
now method of the ct-znmmble generution with &
reduend compuintional , End obigin ssvmgs in tho
avuredl et of the PO precedure.
The orgunimtion of thin paper is a followe. In the next
sectim, POD B briely novewed. This & followsd by
g disrowsion o the pormfmcies of memericsdly solviog
I mms governad. by noolinewer diferential equation.
;Er?:.nlly :hinr.-lllllil{-lml u]:m__pmnin.rﬂnqm::lu.ﬂd
i & benchmark Hml-uh:l.r-u—mn-l:l:ﬂmcnl (MEMS] model
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