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[Ipennoxena nHpopmMaMOHHAsT TEXHOJIOTHs YIPABIEHUS MPOIEIypaMy TaMOKEHHOTO OQOpMIICHHS, a
MMEHHO MOCTPOCHBI (PYHKLIMU MPUHAJICKHOCTA U 0a3MC HEUETKUX MpaBUil, pa3paboTaHa CUCTEMA HEUETKOTO
JIOTMYECKOTO BBIBOJA M HAa MX OCHOBE pa3paboTaHa aBTOMATH3WPOBAHHAS CHUCTEMa MOJJICPIKKH MPHUHATHS
pereHus.
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The information technology of management is offdrggbrocedures of customs registration. Functions
of an accessory and basis of fuzzy rules are agtstt, the system of an fuzzy logic conclusionegafioped
and on their basis the automated system of suppdecision-making is developed.
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MEASURE OF INFORMATION ACQUISITION IN THE DETECTION PROCESS

The article discusses the various monitoring sgiatemultidimensional object with a sensor netw@ésed

on consideration of the probability-time charastiées that occur with the detection of random ewdhe

amount of information acquired as a result of mammig multidimensional object was analyzed. Uporiae

of the option of choosing a strategy cycles throtnghsensor nodes in the centralized network coctsdn.
Keywords: monitoring, entropy, the method of maximum riglbpddobiya, sensor

I mplementation.

Let's consider the task of multivariate object nhamng by means of a sensor network. In
practice different strategies are used. Regularitmiamg of eachm -elements of object is carried
out only when is inadmissible to pass the necessémymation. Such continuous monitoring is
wasteful and is implemented only on responsiblecis)

In most cases monitoring is carried out periodjcalhd appropriate measuremerys) of
state x(t) each of m -elements of object can be organizethetnitiative of central node (a
method the agent-manager) or at the initiativelpéas (terminal sensor nodes). Thus last from
methods is usually used when an event stream, ctathevith x(t), is a very little intensive.
However continuous control of circuit integrity thfe monitoring thus is required. Therefore in
practice in most cases it is used structure ofrs@enetwork with inquiry at the initiative of
central node.

Monitoring at the initiative of central node is argzed by sequential cyclic inquiry of states
m- terminal sensors. Information acquired thus idivdeed in center according to the
observation equation

Ym = Xmn T Vmn -in the presence of a signal, (1)

Ym = Vnm -in case of its absence, (2)
where m - quantity of the measured in a specific cycleestaif object elements,- sequence of

measured state¥nm- selection of a Gaussian white noise in the olagerw channel.

In case of the organization of monitoring it is eggary to select cyclic inquiry strategy of
all m-elements, having connected cycle time to arrivdknsity of an event stream,.

Obviously not each pass of inquiries in the nextleyan be informative. Moreover, between
found states and observations (1), (2) there isé¢ni&in information communication determined
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by probable states betwesnand Xp. Let's use these ratios for finding amount of infation,

received in case of this or that number of passésima case of different intensity of events
appearance, .

Let's define the probable entropy characteristicenéd by processes of event detection in
the sensor networks. Let's consider §etsand{Y} consisting ofN eventsx, and M eventsy,,

respectively.
Let's give physical sense to these events:
x.- the event, consisting that when monitoring onstep there will be a detection of the

interesting fact, which probability iB(x) .
N
Obviously > P(x,) =1;

n=1
y..- the event, consisting that detection will happef’ -m cycle of sensor detector inquiry.

Obviously: %P(ym):l.
m=1
Eventsx, and y, are probable connected among themselves and aheriefis possible to

provide their probable ratios based on Bayes's¢meo
P(Xn, Ym) = P(Xn) [P(Ym/ Xn) = P(Ym) [P(Xn / Ym).

From here we will define posterior probabilig(x,/y,) consisting that the fac%(” will
occur in case of observation iR,— cycle:

P(Xn/ Ym) = P(Xn) TP(Ym /! %n) / P(Ym) . 3)
As yp,— the constant for alM - passes, thereforP(Ym) cannot be considered in probable

ratios (3).
In this case we are interested in the questionhat\amount of information, received in case
of finding posterior probabilityP(x,/y,) on which in turn there is an assessmgpand event

detectionx,, is carried out.
Let's use an assessment according to the Maximuelihood Estimation method

E(Xn: Ym) = P(Xn/ Ym)/ P(Xn) . (4)
Amount of information when receiving this assesstmen
(X0, Ym) = P(Xn/ Ym) I P(Xn) - ©))

At the same time, for receiving the practical casgns concerning properties of sensor
network, we are interested not only in single fa@cacquisition of information, but its mean value
on all implementations. This average we find acitmydo a formulam = [ xP(X)dx

N-1M-1
(X, y) = ZO ZOP(Xn Ym)10gP(Xn /' ym) I P(Xn) . (6)
n=u0 m=

By determinationI(x,y) =H(y)-H(y/x). Let's find expressions for unconditiongll(y)
and conditionaH (y/x) entropies. Average entropy of the discrete vajye

H(y) = —2P(Ym)IogP(ym), (7)

where P(yny) = > P(Ym/ %) -
n
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H(V/X):—ZP(Xn)ZmP(Ym/XnNOg(Ym/Xn)' average conditional entropy of a set of the
n

detected facts, defined by intensity of the fl®x,) having, for example Poisson distribution of
probabilities:

k
R (m) =AM (MkT:) (8)

where as time can be interpreted values
The explained allows to set and solve the problénmaximizing received information
under the different conditions of observation daieed by probabilityP(y,,) . Obviously, than

more often there will be observation cycles, thatennformation will be acquired. It is possible
to claim also, not on each cycle of pass the istarg factx, will be found and vice versa

observationy,, can be "empty" as this fact won't occu-

Let's analyze acquired amount of information for
situation when one fact is found=1 , in case of
different values of intensity of Poisson flow of these
facts.From diagrams (fig.) follows that in case 3
different A the provision of maxima are defined in ca:
of appropriate values m. When=1 the information
maximum (respectively and a maximum of probabili
of detection) is on the 1st pagsm=1), with intensity 1

reduction the maximum displaces to great values of
Receiving a maximum of information in casexf1 on 2 L 6 8 10

1st pass is explained by high intensity of arriwdl Fig. - Distribution of amount of
eventsx, . Further reduction of amount of information acquired information in case of

confirms that fact that the subsequent passes afiffferent intensity of detected events
receiving a maximum is low-informative.

Conclusion

1. Based on reviewing of the probable-time chargsties taking place in case of detection
of a random events flow, the amount of informat@equired as a result of monitoring of
multivariate object is analyzed.

2. It is shown that the maximum of information measwith reduction of intensity of
eventsA is postponed on more and more later cyclic pamssdss thus blurred.

3. By results of reviewing it is possible to selappropriate strategy of cyclic bypass of
sensor nodes in case of the centralized creatiametwork.

I(x.y)
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B craTthe paccMaTpuBarOTCS pa3iWYHBIE CTPATETHH MOHUTOPHUHIa MHOTOMEPHOTO O0BEKTa C MOMOMIBIO
CEHCOpHOI ceTH. Ha ocCHOBaHMM paccMOTPEHHUsI BEPOSTHOCTHO-BPEMEHHBIX XapaKTEPUCTUK, UMEIOIIUX MECTO
npu  OOHApYKEHHMH TIOTOKA CIy4alHBIX COOBITHH, TPOAHAIM3UPOBAHO KOJHYECTBO HWH(POPMALNH,
npuoOperaeMoe B pe3yiabTaTeé MOHHUTOPHHIA MHOTOMEpPHOTO oObekTa. [lo pesynbraTam paccMOTpEHHs
MOSIBIISIETCS. BO3MOXKHOCTh BBIOOpAa COOTBETCTBYIOILICH CTPATETHH IUKJIMYECKOTO 00X0Jla CEHCOPHBIX Y3JIOB
NP [IEHTPATH30BaHHOM TIOCTPOCHUH CETH.

KaioueBble c10Ba: MOHUTOPUHT, SHTPOIINS, METO/I MAKCHMAIILHOTO TIPaBJIOIIOI00HS, CEHCOP

VY cTarTi po3rIsmarThCS Pi3HI CcTpaTerii MOHITOPHHTY 0araToOBHMIpHOTO OO'€KTy 3a JIOMOMOTOIO
ceHcopHoi Mepexi. Ha minctaBi po3risay IMOBIPHICHO-4AaCOBHX XapaKTEPUCTHK, IO MAaKOTh MiCIe IMpH
BUSBIICHHI TIOTOKY BUTIQJIKOBHX ITOJIiH, MpOaHaIi30BaHa KiIbKICTh iH(OpMAIIii, 0 OTPUMYETHCS B PEe3yJIbTaTi
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MOHITOPHHTY 0araToBUMIpHOTO 00'ekTa. 3a pe3yibTaTaMH pPO3IIISIAY 3'SIBISIETECS MOKIMBICTH BHOOpY
BIJIIOBIIHUX CTpATETii IUKIIYHOTO0 00X0/1y CEHCOPHUX BY3JIiB IPU LIEHTpaIi30BaH1il MoOYI0BI MEpExi.
Kuro4oBi cjioBa: MOHITOPUHT, €HTPOIIIS, METOJl MAaKCUMAJIbHOT MpaB-A010,10015, CEHCOP

YK 681.324.032
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KPUTEPIA TA CXEMA HABYAHHS HEHPOMEPEXXEBOI
MOJAEJII BUMIPIOBAJIBHOT'O JATUYUKA

OOTpyHTOBaHO BHUKOPWUCTaHHS B SKOCTI KPHUTEPIl0 HABYaHHA HEHpPOMEpe eBoi IHBEPCHOI MoJemi
BHAMIPIOBAJILHOTO JTATYMKA (PYHKITIFO TOMHUJIIKA MK Oa’kaHWUM 1 peaIbHUM BHXOJIOM JIaHO1 Mojieni. PosrsiayTa
cXeMa HaBYaHHS HEHPOMEepe:KeBOT MOJISI JaTYNKa B JHMHAMIYHOMY 1 CTATHIHOMY PEKUMI.

KarwuoBi cjoBa: HeiipoMepekeBa MOJIENb BUMIPIOBATBHOTO JaT4YMKa, KpPUTEpid HAaBYAHHS, cCXeMa
HaBYaHHs, (PYHKIIIS TOXUOKHU.

IMocTanoBka npodJemMu

CyuacHi BuUMIprOBaibHI iH(QOpMaLiiiHI CUCTEMH IMOBWHHI 3a0emedyBaTH 3 OJHOTO OOKY
JOCTOBIpHI Ta BUCOKOTOYHI BUMIPIOBAaHHS, a 3 1HIIOTO Ii BUMIPIOBAHHS MOBUHHI MMPOBOAMUTHUCS B
peanpHOMYy MacmTabl 4acy, abo OJM3BKO 0 pealbHOr0. 3 METOK 3MEHIICHHS JWHAMIYHUX
MoXuOOK BHUMIPIOBaHh BHUKJIMKAHUX 1HEPIIHHICTIO BUMIPIOBAIBHUX JaTYMKIB HEOOX1THO
MPOBOUTH JTOJATKOBY 00pOOKY BHUMipIOBaIBHOI iH(OpMAaIIii, a 11e TPU3BOAUTH 10 1HEPIIHHOCTI
poOOTH BUMIPIOBAIBHOI CUCTEMH B IIIOMY. TaKUM YUHOM TOIIYK HOBHUX METOJIIB Ta aJTOPUTMIB
KOPEKII1 AUHAMIYHUX XapaKTePUCTUK BUMIPIOBAILHUX JATYMKIB B MacIITabl 4acy OJU3bKOMY 10
PEATBHOTO € aKTyaJIbHUM.

AHaJIi3 OCTaHHIX myOJTiKalii i JoCATHEeHb

AHani3 myOmikariii OCTaHHIX POKIB MOKa3ye, M0 BUPIMIEHHIO 3aa4i KOPEKIl JMHAMIYHUX
XapaKTePUCTUK BUMIPIOBAJIBHUX TATYMKIB (3BOPOTHS 3aj1a4a BUMIPIOBAaHb) MPUALIIIACH 3HAYHA
yBara. Jlocutb rimboko po3poOIieHi METOM KOPEKINii TUHAMIYHUX XapaKTePUCTHK JAaTYHUKIB Ha
OCHOBI PO3B'SI3aHHS IHTETPAILHOTO PIBHSIHHS 3rOPTKH [5], @ TaKOK 3 BUKOPUCTAHHSIM YaCTOTHOI
XapaKTePUCTUKH KOPEKTYIOUOro (iibTpa HO OCHOBI MapaMeTpa peryispusaiii 1 HacTyImHUM
3aCTOCYBaHHSIM 3BOPOTHHOrO TmeperBopeHHss Dypr'e [5,7]. Bei mi MeToaw mpaiiomTh HE B
pealbHOMY MacITadl yacy i He TO3BOJISIFOTh JOCATHYTH MOBHOT peayKiii qaTauka. e Buknnkane
THUM, 1110 TOYHO HE BiJIoMa nepexigHa QyHKI[is BUMIPIOBAJILHOTO AaTUMKa, HAssBHICTIO JMHAMIYHOT
NOXMOKM BHUMIPIOBaHb, TMOXMOOK MOJIEIIOBAaHHA SK BHUMIPIOBAJBHOIO JaTyMKa TakK |1
KOPEKTYHYOro (GuIbTpa, a TAKOK HEKOPETHICTIO 3BOPOTHHOI 331a4i.

[lopssn 3 1mMM aHami3 JiTepaTypd TMPHUCB'STYCHUX  HEHPOMEPEKEBUM TEXHOJOTISIM
[1,2,3,4,6h0Kka3aB, 10 HEHpOMEPEKEBI CTPYKTYpH MalOTh PsJ MPUBAOIMBUX BIIACTHBOCTEH:
3Mi0HICT, 10 HaBUYaHHSA, IO M030aBisg€ Bil HEOOXIMHOCTI BHKOPUCTOBYBATH CKIIQTHUI
MaTEeMaTUYHHIA amnmapar Ha BiAMIHY BiJ 0araTh0oX TpPAgUIiHHUX METOMIB aNaNnTUBHHUX 1
ONTUMAJIbHUX BUMIPIOBaHb; BUCOKY MTWHAMIYHY TOYHICTh 1 HU3bKY UYTJIHMBICTH 10 30YHKYHOUNX
BIUTMBIB; 3M10HICTh JO HAaBYAaHHS 3a MPUKIAJaMH. AJle HEUpOMEpeKeBl TEXHOJOTIH Mailke He
3aCTOCOBYBAIHCE LA noOynoBH I[I/IHaMi‘IHI/IX HGﬁpOMGpG)KGBHX MoOJieTiell  BHMipIOBAIBHHIX
HAmpsIMKOM B Teopii JMHAMIYHUX BUMIPIOBaHb € po3po61<a HEHPOMEPEKEBUX JIMHAMIYHUX
MoJIeJiell BUMIPIOBAJIbHUX JATYMKIB 1 HA 1X OCHOBI  QJITOPUTMIB BiJHOBJICHHS JWHAMIYHO
BUKPHUBJICHUX BUMIPSTHUX CUTHANIB.

IMocTaHoBKA 3aBJaHHA HA JOCTiIXKEHHS

Ha ocHoBi aHami3y peKypeHTHOT0 PiBHSHHS SIKe BU3HA4Ya€ 3B’ I30K MK BXOJIOM 1 BHXOJOM
HEHPOMEpEeIKeBOI MOJIET TaTYMKa BU3HAYUTH KPUTEPI Ta MOXIMBI CXEMHW HABUYaHHS TaKoOi
MOJIENI.
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