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O6paboTka CUrHanoB, reHepypyembix B 3KOJOro-bmMonornyeckmx cuctemax — ogHa u3 Haubonee
pacnpocTpaHeHHbIX 3adad B 3KOMOrmm, mMeauuuHe, GuomodenupoBaHuW. [ns STUX CUCTEM XapakTepHa
CuTyauusi, Korga aHanuavpyemblid CUrHan siBNsieTcs pe3ynbTaToOM MHOXECTBa ToKamnbHbIX B3aUMOAENCTBUM
6e3 LeHTpanbHOro MexaHuama ynpasneHus. Cucrtembl, obnagarowme TakMMKM CBOWMCTBaMM, Ha3blBalOTCS
camMoop2aHu3yluWUMUCs cucmemMamu, N N3y4atoTCA TEOPUEN CITOXKHbIX CUCMEM.

CnoxHasi cucmema MoOXeT ObITb onpegeneHa Kak COBOKYMHOCTb BOMbLLIOIO KONIMYECTBa OUCKPETHbBIX
3MIEMEHTOB, KOTOpbLIE HETpMBUANbHLIM 00pa3oM CBsA3aHbl Mexay cobon. CyliecTBoBaHWE B3aMMOAENCTBUN
MeXay OTAENbHbIMU 3rieMeHTamMn onpeaensieT BO3HUKHOBEHNE B CUCTEME pPe3ynbTUPYHLEro curHana, npwm
OTCYTCTBUM LEHTPANun3oBaHHOIO YMNpaBnsloWero MexaHuaMa. Takue SsBNEHUS Ha3blBAKTCHA CI0XHLIM
rnosedeHuemM. [lpyMepamm CROXHbIX CUCTEM SIBMAIOTCA HEWpOHHas ceTb, OGuomnornyeckas nonynsauus,
MHOTIOKMETOYHbIN OpraHM3m.

B TeueHue nocnegHero OecATUNETMS aKTMBHO pas3BMBAETCs HOBOE HanpasrieHne o6paboTku
CWrHanoB, BO3HMKAKOLWMX B TakMX CUCTEMAX — WHOUBMOYYM-OpUEHTUpOBaHHas obpaboTka (OT aHrm.
individual-based processing). CyTb atoro nogxoga B cnefytoiliem. CTpoutca AMCKpeTHast MoAernb CUCTEMBI,
reHepypyrLLeNn aHanM3npyeMblin curHan. dTa Mogenb COCTOMT M3 Habopa AMCKPETHbIX 3NEMEHTOB, ANS
KOTOpbIX 3afaHbl MpaBua JoKanbHOr0 B3aUMOAEWCTBUS. OMNEMEHTbl MOryT NPeACTaBnsiTb OTAEmNbHbIE
HEWMpPOHbI, OpraHn3Mbl B 3KOCUCTEMAX, KNEeTku opraHMamMa. Mogenb 0ObIYHO COCTOUT M3 OnMcaHus cpefbl, B
KOTOPOW MPOUCXOOAT B3aMMOAEWCTBUS, MU HEKOTOPOrO KONMYECTBA 3NIEMEHTOB, AMNsl KOTOPbIX OMpeAerieHbl
npaeBuna MOBEOEHNsT U XapaKTepuctudeckMe napameTpbl. [lanee, XxapakTepucTudeckue napameTpbl
OTOENbHBIX  3NIEMEHTOB  OTCIIEXMBAKOTCA B TEYEHWEe MWTepaumMoHHOM npoueadypbl  MOLENMPOBaHUS
(npepctaBnsitowenn cobon TeyeHue BpemMeHu). MopernbHbI  CUrHam MnosnydaeTcss Kak MHTerpanbHas
XapakTepucTnka Mogenu (MHTerpupoBaHne AaeT Nno BCEM 3rieMeHTamMm MOAENN).

OCcoBEeHHOCTb 3KONOro-6MoNorMYecknx CUCTEM COCTOUT B TOM, YTO OYEHb 4YacTO OdHA U Ta Xe
cMcTeMa B pasHbiX YCNOBUSIX CMOCOOHa reHepupoBaTb CUrHanbl CaMoW pas3HOODOpasHoW CTPYKTYpbl —
NVHENHble, KBa3WNepuoamnyeckne, LMKIMYECKNE, XaoTudeckme. XapaKTepHbIM MPUMEPOM TakoM CUCTEMbI
aBnsieTcs Guonornyeckas nonynsuusa. OgHa U Ta ke Nonynsums MOXeT (PYHKUMOHWPOBATL B PasfiNYHbIX
OVHaMUYECKNX pexmMax. HecmMoTps Ha Takoe AMHamuyeckoe pasHoobOpasue pesynbTUpYHLLEero curHana,
noBedeHYeckMe MnpaBuna, KOTOPbIM MOAYUHSIIOTCS  OTAErfbHble SMEMEHTbl CUCTEMbI, OCTalTCH
HenaMeHHbIMWU. VIMEHHO MO3TOMY NPUMEHEHWE VMHONBUOYYM-OPUEHTUPOBAHHbBIX NMOAXOAOB MPUBMEKATENbHO
ans Takux cuctem. [1encTBuMTEnbHO, AMCKpPeTHast MOAerb CTPOUTCA MCXOAsl M3 MOBedeHYECKMX NpaBunl,
KOTOpblEe OCTaKTCS HEU3MEHHLIMM B Pa3HbIX pexmmax, U K TOMy e OOblMHO  XOpOLUO M3y4eHbl. JTO
MO3BOJISIET B pamMKax O4HOro METo4a aHanmM3MpoBaTh CUTHasbl CYyLLLECTBEHHO PasfMyHOM CTPYKTYpbI.

Hepgoctatkom  MHOMBUMAOYYM-OPUEHTMPOBAHHOM 00OpaboTkn SABMSETCS  CIOXHOCTb  Mpoueaypbl
HacTpovkn Mogenu. B peanbHbIX cuCTEMax 4YWUCIO MNOBEOEHYECKMX MpaBuil U3MEPSIETCS LeCSTKaMu,
COOTBETCTBEHHO B MOAENU (OUrypUpyoT OECSATKA YPaBHEHUN CO CBOMMM MapameTpamMu, YTO CYLLECTBEHHO
3aTpyOHSIeT HacTpoyky. ABTOPOM NPEANIOXEH MOAXOA, KOTOPbIA MO3BOMSET CBECTU K MUHMMYMY 4YUCIO
cB0DOOAHbLIX NapamMeTpoB MOAENN, MU TEM CaMblM YNPOCTUTL NPoLEeAYPY pa3paboTku 1 HACTPONKM MOLENN.

Bce npouecchl, npoTekalllimMe B NpUpoae, ecTb NOTOKM BellecTBa, aHeprun, u nHdopmauun. MNpu
3TOM HabnwpawTcs B3auMMHble npeobpasoBaHMsi BellecTBa W 3Heprun. [loBedeH4yeckue npasuna,
dhopMynmpyemMbie B UHAWBUOYYM-OPUEHTUPOBAHHLIX MOAENSAX, ONUCLIBAKOT 3TV MOTOKU U Npeobpa3oBaHus.
Ho npu 3TOM NOTOKM BELLECTBA W 3HEPIMM HE SIBMNSIOTCA HE3aBMCUMbIMWU. XOPOLIO M3BECTHbI 3aKOHbI, MO
KOTOpbIM npoucxoouT npeobpasoBaHMe BeWecTBa B 3SHeprno un obpaTHo. [lpegnaraembli NogoxoA
3aKknovaeTcs B TOM, 4TOObl MEpenTM K eaMHOMY 3HEepreTU4eckoMy OMMCaHuI0 MpoLeccoB. To ecTb
napameTpbl 3NIEMEHTOB MOZENMW, OMNMCbIBAIOLLIME BELLECTBO, U3MEPSIIOTCA B eanHuuax aHepruu. lNepecyet
O[HUX €AVHMUL, B ApYyrMe - YMCTO TeXHMYeckasl 3afada, He NMpeacTaBnsaiolasi NPUHLUNMANbHOWM CITOXHOCTMU.
OTO MO3BOMSIET COKPaTUTb YUCIIO CBOOOAHBIX MapameTpoB MOAENU, U AaBaTb OOOCHOBAHHbIE OLIEHKM
YUCMNEHHBbIX 3HAYEHMI MapamMeTpoB, YTO ynpowlaeT npoueaypy HacTpoOWKM MOAENW, U aHanmMs3a curHana.
MpennoxeHHbI nogxon ObiN yCcnewHo NpMMEHEH Ansi PeLIeHNst NPaKTUYeCKN MHTEPECHbIX 3aday B obnacTtu
nccregoBaHns G1Monormyeckmx Nonynsauui.
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The signal processing in ecological and biological system is a frequent task in ecology, medicine and
biological modeling. The situation when signal is a result of a great number of local interactions without
central mechanism of control. The systems of this kind are called self-organizing and are studied by the
theory of complex systems.

The complex system is composed by large number of discrete elements, interacting with each other
in non-trivial way. The existence of interactions between single elements results in signal, with central control
mechanism being absent. The phenomena of this kind are called complex behavior. The examples of
complex systems are neural net, biological population, multi-cell organism.

The individual-based processing is developed to process signals in such systems. The discrete
model of the system generating the signal is developed. The model is a set of elements with characteristic
parameters and rules for their local interactions defined. OnemeHTbl MOryT npefctaBnaTb OTAESbHbIE
HEWMpOHbI, OpraHu3mbl B 3KOCUCTEMax, KneTku opraHmama. The characteristic parameters of elements are
traced during the iterations of the model (that represent the time). The model signal is an integral
characteristic of the model.

A common case for ecological and biological system is that one system can generate signals of
various structures - linear, quasi-periodic, cyclic, chaotic. The characteristic example of such system is
biological population. In spite of dynamical variety of resulting signal, the behavioral rules for elements
remain unchanged. That's why the application of individual-based processing approaches is attractive to
these systems. It allow processing signals of significantly different structure within the framework of one
method.

The flaw of this approach is the complexity of model adjustment. The number of model parameters
can be very large. The author developed the approach which allow to minimize the number of model
parameters. All processes in nature are flaws of substance, energy and information. The behavioral rules
describe these flaws. The suggested approach is in using the energy-based description of substance
transformations. This means that all parameters describing substance are measured in energy units. This
allow to minimize the number of model parameters, and to make motivated estimates of parameters values.
The suggested approach was successfully applied to solve tasks of biological populations exploration,
arising in practice.




