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monacemTa klasterizacia  nawilakTa grovis

meTodis gamoyenebiT

petre petaSvili

saqarTvelos teqnikuri universiteti

reziume

monacemTa klasterizacia mniSvnelovan rols TamaSobs monacemTa mopovebisa da

damuSavebis, didi moculobis monacemTa inteleqtualuri analizis, agreTve mraval-
agenturi modelirebisa da optimizaciis amocanebis gadawyvetis dros. dReisaTvis

SemuSavebulia monacemTa klasterizaciis algoriTmebis mTeli klasi. Tumca bolo

periodSi, klasterizaciis TvalsazrisiT, perspeqtiul da saintereso mimarTulebad

miiCneva e.w. bio-inspirirebuli ojaxis algoriTmebi, cnobili rogorc `grovis

inteleqti” (Swarm Intelligence). statiaSi ganxilulia monacemebis klasterizaciisadmi

axleburi midgoma, romelic efuZneba nawilakTa grovis inteleqtis meTodebs, romlis

gamoyeneba xdeba mravalkriteriumiani optimizaciis amocanebis gadaWris uwyvet procesSi.

kvlevis Sedegebisa da algoriTmis efeqturobis TvalsaCinoebisaTvis gamoyenebul iqna

kompiuteruli simulacia.

sakvanZo sityvebi: monacemTa klasterizacia. monacemTa inteleqtualuri analizi.

koleqtiuri inteleqti. nawilakebis grovis optimizacia.

I. Sesavali

klasterizacia aris monacemebis dajgufeba obieqtebis msgavsobis mixedviT, romlis

evoluciuri procesi warmodgenilia 1-el naxazze. TiToeuli jgufi, anu klasteri,

Seicavs msgavs obieqtebs jgufis SigniT da gansxvavebul obieqtebs sxva jgufebisgan.

nax.1

bolo aTwleulebis ganmavlobaSi klasteruli analizis rolis mniSvneloba izrdeba

sxvadasxva sferoSi, inJineria (manqanaTa Semecneba, xelovnuri inteleqti, gamosaxulebis

amocnoba), kompiuteruli mecnierebebi (informaciis Zieba internetSi, teqsturi da

grafikuli monacemebis moZieba-fragmentacia), medicina, sabunebismetyvelo da socialur

mecnierebebSi. klasterizaciis amocanebi aseve aqtualuria statistikaSi, grafTa

TeoriaSi, xelovnur neironul qselebSi, evoluciur gamoTvlebsa da sxva optimizaciis

amocanebSi [1].

informaciis moZieba, igive monacemTa inteleqtualuri analizi, aris axali mZlavri

teqnologia, romelic mimarTulia didi monacemTa bazebidan mniSvnelovani informaciis

mopovebisken. aseTi instrumentebi gamoiyeneba momavalis tendenciis da qcevis

prognozirebisTvis da swori gadawyvetilebis miRebis xelSesawyobad. mniSvnelovani

informaciis mopoveba didi bazebidan, saWiroebs mravalferovani monacemebis swraf da
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avtomatizebul klasterizaciis meqanizms. klasikuri klasterizaciis meTodebiT ki am

donis optimizacia SeuZlebelia. bio-inspirirebuli ojaxis algoriTmebma, kerZod

koleqtiur inteleqtze dafuZnebulma meTodebma ukeTesi Sedegi aCvenes bevr klasikur

meTodebTan SedarebiT.

2. koleqtiuri inteleqtis meTodebis mokle  mimoxilva

koleqtiuri inteleqtis algoriTmebi dafuZvnebulia biologiur arsebaTa jgufur

qmedebaze. isini, miuxedavad individebis SezRuduli SesaZleblobebisa, axerxeben

koleqtiuri qmedebiT gadaWran bevri kompleqsuri amocana. amis naTeli magaliTia

WianWvelebis kolonis optimizaciis meTodi, romelic gamoiyeneba NP-klasis diskretuli

optimizaciis amocanebSi da nawilakebis grovis optimizaciis meTodi, saZiebo aris

globaluri optimumebis dasadgenad [2,3].

TvalsaCinoebis mizniT, ganvixiloT nawilakebis grovis optimizaciis meTodi (PSO).
grovis inteleqtis optimizaciis meTodi dafuZnebulia koleqtivis socialur qcevaze.

igi konceptualurad Zalze martivia, radgan iyenebs mxolod martiv ariTmetikuli

operaciebs saZiebo areSi optimumebis dasadgenad [4,5].

populaciis inicializacia PSO-Si xdeba TiToeuli individis (nawilakis)

SemTxveviTi pozocoos da siCqaris arCeviT. xolo funqcia gamoiTvleba aRniSnuli

parametrebis safuZvelze -ganzomilebian saZiebo areSi da

.
yovel bijze nawilakebis poziciebi da siCqareebi koreqtirdeba da xelaxla

gamoiTvleba fitnes funqcia. martiv ganaxlebis gantolebas, -uri nawilakis -uri
ganzomilebisTvis aqvs Semdegi saxe:

(1)

(2)
sadac da aris SemTxveviTi dadebiTi ricxvebi, da aCqarebis konstantebia,

xolo aris inercia. - aris -uri nawilakis lokaluri saukeTeso mniSvneloba, xolo

- grovis globaluri saukeTeso mniSvneloba. siCqaris ganaxleba iteraciebs Soris

ilustrirebulia me-2 naxazze. algoriTmis mixedviT, iteraciebis damTavrebis Semdeg,

nawilakebis umetesoba moeqceva saZiebo aris globaluri optimumis axlo radiusSi.

nax.2
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3. klasterizaciis axleburi midgoma

mravalkriteriumiani anu lokaluri optimizaciis amocanebis gadawyvetis procesSi

aucilebeli xdeba nawilakebis (agentebis) klasterizacia, risTvisac xdeba TiToeuli

nawilakisTvis sawyis koordinatebSi fitnes funqciis gamoTvla. fitnes funqciis

safuZvelze, anu saukeTeso poziciebze irCeva M raodenobis lideri nawilakebi, danarCeni

nawilakebi ki avtomaturad xdeba auTsaiderebi (nax.3).

, j=1,2, …M. (3)

nax.3. liderebis arCeva

liderebis arCeva Semdegnairad xdeba: igeba grafiki, sadac abscisTa RerZze

ganlagdeba nawilakebi (p) dalagebuli fitnes-funqcis donis mixedviT klebadobiT, xolo

ordinatTa RerZze gadaizomeba fitnes-funqcis doneebs Soris distanciebi (d).
vimaxsovrebT TiToeuli koordinats (p, d), romelic Seesabameba p nawilaks d fitnes-funqcis

donis sxvaobiT. ra Tqma unda, koordinatTa saTaveSi moxvdeba nawilaki fitnes-funqcis

maqsimaluri doniT.

, i=1,2, …N. (3.2)
(3.3)

(3.4)
amis Semdeg koordinatTa saTavidan aigeba wrfe Semdegi formuliT:

(3.5)
wertilebi, romlebic moxvdeba aRniSnuli wrfis qvemoT gaxdeba liderebi, xolo

zemoT auTsaiderebi:

(3.6)
liderebis mixedviT K-Means algoriTmis gamoyenebiT xdeba mocemuli aris

klasterizacia (nax.4). TiToeul klasterSi nawilakebs Soris urTierTobis forma „star“ -
topologiiT aris gansazRvruli. anu TiToeul auTsaider nawilaks kavSiri aqvs mxolod

Tavis Sidaklasterul lider nawilakTan.
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nax.4

K-Means saSualebas iZleva gadavanawiloT N auTsaideri M liderebis simravleze

L = { },  r=1,2, …M, igi cdilobs minimumamde daiyvanos klasteris wertilebis saerTo

kvadratuli gadaxra klasteris centridan, romelic Cvens SemTxvevaSi lider nawilaks

Seesabameba:

(3.7)

4. daskvna

amocana mdgomareobs imaSi, rom Cven SevZloT garemos dabinZurebis, gansakuTrebiT

atomuri energetikiT, monitoringi, rac miiRweva mobiluri, ukabelo sensoruli qselidan

informaciis uwyvetad miRebiT da am informaciis Segroveba-damuSavebiT. am saqmeSi Cveni

mTavari instrumenti aris multi-robotuli sistema. Cven ganvsazRvreT am sistemis

parametrebi da misi marTvis strategiebi. amisTvis ki amosaval wertilad aviReT

nawilakebis grovis optimizaciis meTodebi. amrigad, dasmuli amocanis gadasaWrelad Cven

vmuSaobT PSO-ze dafuZnebul adaptur algoriTmze, romelic garemo pirobebis Secvlis

Semdegac ki SeZlebs swrafad moZebnos optimaluri Sedegi.
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DATA CLUSTERING USING PARTICLE SWARM METHOD

Petre Petashvili
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Summary

Clustering aims at representing large datasets by a fewer number of prototypes or clusters. It

brings simplicity in modeling data and thus plays a central role in the process of knowledge discovery

and data mining. Data mining tasks, in these days, require fast and accurate partitioning of huge

datasets, which may come with a variety of attributes or features. This, in turn, imposes severe

computational requirements on the relevant clustering techniques. A family of bio-inspired algorithms,

well-known as Swarm Intelligence (SI) has recently emerged that meets these requirements and has

successfully been applied to a number of real world clustering problems. This paper explores the role

of SI in clustering different kinds of datasets. It finally describes a new SI technique for partitioning

any dataset into an optimal number of groups through one run of optimization. Computer simulations

undertaken in this research have also been provided to demonstrate the effectiveness of the proposed

algorithm.

КЛАСТЕРИЗАЦИЯ ДАННЫХ С ПРИМЕНЕНИЕМ МЕТОДА РОЯ ЧАСТИЦ

Петре Петашвили
Грузинский Технический Университет

Резюме

Кластеризация данных играет большую роль при решении задач добычи и обработки

данных, интеллектуального анализа большого объема данных, а также мультиагентного

моделирования и оптимизации. На сегодняшный день разработан целый класс алгоритмов

кластеризации данных. Хотя в последнее время с точки зрения кластеризации перспективным и

весьма интересным направлением считается т.н. группа био-инспирированных алгоритмов,

известная как интеллект роя (Swarm Intelligence). В статье рассматривается новый подход к

кластеризации данных, основанный на методах роя частиц, которые успешно применяются для

решения задач многокритериальной оптимизации. Для наглядности результатов решения и

эффективности разработанного алгоритма применена компьютерная симуляция.


