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[Tpemioskena nHGOpMALMOHHAS TEXHOJIOTUS YIPABICHUS NPOLESYPAMU TaMOXXKEHHOTO 0(hOpMIIeHus, a
MMEHHO IOCTPOEHB! (PYHKIMM NPUHAJICKHOCTH U Oa3UC HEYETKHUX IpaBUIl, pa3paboTaHa CUCTEMa HEYETKOTo
JIOTUYECKOr0 BBIBOJA M Ha MX OCHOBE pa3paboTaHa aBTOMATU3UPOBAaHHAs CHCTEMa HOAJNCP)KKHU HMPUHATHS
peleHus.

KnioueBbie ci10Ba: HHGOPMAIMOHHAs TEXHOJIOT U, HEUETKasl JIOTHKA.

The information technology of management is offered by procedures of customs registration. Functions
of an accessory and basis of fuzzy rules are constructed, the system of an fuzzy logic conclusion is developed
and on their basis the automated system of support of decision-making is developed.

Keywords: a information technology, indistinct logic.
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MEASURE OF INFORMATION ACQUISITION IN THE DETECTION PROCESS

The article discusses the various monitoring strategies multidimensional object with a sensor network. Based

on consideration of the probability-time characteristics that occur with the detection of random events the

amount of information acquired as a result of monitoring multidimensional object was analyzed. Upon review

of the option of choosing a strategy cycles through the sensor nodes in the centralized network construction.
Keywords: monitoring, entropy, the method of maximum right-dopodobiya, sensor

Implementation.

Let's consider the task of multivariate object monitoring by means of a sensor network. In
practice different strategies are used. Regular monitoring of each m -elements of object is carried
out only when is inadmissible to pass the necessary information. Such continuous monitoring is
wasteful and is implemented only on responsible objects.

In most cases monitoring is carried out periodically and appropriate measurements y(¢) of
state x(¢) each of m -elements of object can be organized at the initiative of central node (a
method the agent-manager) or at the initiative of objects (terminal sensor nodes). Thus last from
methods is usually used when an event stream, connected with x(¢), is a very little intensive.
However continuous control of circuit integrity of the monitoring thus is required. Therefore in
practice in most cases it is used structure of a sensor network with inquiry at the initiative of
central node.

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

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

Ym = Vum -in case of its absence, 2)
where m - quantity of the measured in a specific cycle states of object elements, n - sequence of

measured states, Vy;, - selection of a Gaussian white noise in the observation channel.

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

Obviously not each pass of inquiries in the next cycle can be informative. Moreover, between
found states and observations (1), (2) there is the certain information communication determined

,2012

91 ISSN 2079.5459. Bicnux HTY “XIII». 2012. Ne68(974)



by probable states between y, and X; . Let's use these ratios for finding amount of information,

received in case of this or that number of passes and in case of different intensity A of events
appearance x,, .

Let's define the probable entropy characteristics formed by processes of event detection in
the sensor networks. Let's consider sets {X}and {Y}consisting of N events x,, and M events y,,

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

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

n=1
v,, - the event, consisting that detection will happen in 7 -m cycle of sensor detector inquiry.

, M
Obviously: 3 P(y,)=1-
m=1
Events x, and y, are probable connected among themselves and therefore it is possible to

provide their probable ratios based on Bayes's theorem:

P(xnaym):P(xn)°P(ym/xn):P(ym)’P(xn/ym)-

From here we will define posterior probability P(x,/y,) consisting that the fact Yn will
occur in case of observation in y,,— cycle:
P(xn/ym):P(xn)'P(ym/xn)/P(ym)- (3)
As y,,— the constant for all M - passes, therefore P (¥m) cannot be considered in probable
ratios (3).
In this case we are interested in the question of what amount of information, received in case
of finding posterior probability P(x,/y,,) on which in turn there is an assessment £, and event

detection x,, is carried out.
Let's use an assessment according to the Maximum Likelihood Estimation method

E(xnaym):P(xn/ym)/P(xn)- (4)
Amount of information when receiving this assessment:
I(xn:ym):P(xn/ym)/P(xn)- (5)

At the same time, for receiving the practical conclusions concerning properties of sensor
network, we are interested not only in single fact of acquisition of information, but its mean value
on all implementations. This average we find according to a formula m = [ xP(x)dx

N-1M-1
I(x,y)= Y 2 P(x,yp)logP(x,/y,)/ P(x,). (6)
n=0 m=0

By determination /(x,y)=H(y)—- H(y/x). Let's find expressions for unconditional H(y)
and conditional H(y/x) entropies. Average entropy of the discrete value y,,:

H(y)==2P(y,)ogP(y,,), (7)

m

where P(ym)zzp(ym/xn)-

n
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H(y/x) ==Y P(x, )2 PV ! x,)10g(yy, / x,)- average conditional entropy of a set of the

n
detected facts, defined by intensity of the flow P(x,) having, for example Poisson distribution of

probabilities:

k
P, (m) = e M % )

where as time can be interpreted values m .
The explained allows to set and solve the problem of maximizing received information
under the different conditions of observation determined by probability P(y,,). Obviously, than

more often there will be observation cycles, that more information will be acquired. It is possible
to claim also, not on each cycle of pass the interesting fact x,, will be found and vice versa

observation y,, can be "empty" as this fact won't occur.

I(x.y)

Let's analyze acquired amount of information for a 0L
situation when one fact is found k=1 , in case of
different values of intensity A of Poisson flow of these
facts.From diagrams (fig.) follows that in case of (3
different A the provision of maxima are defined in case

of appropriate values m. When A =1 the information 07
maximum (respectively and a maximum of probability
of detection) is on the 1st pass (m=1), with intensity 1
reduction the maximum displaces to great values of m .
Receiving a maximum of information in case of A =1 on 2 L 6 8 10
Ist pass is explained by high intensity of arrival of
events x, . Further reduction of amount of information

Fig. - Distribution of amount of
acquired information in case of
confirms that fact that the subsequent passes after different intensity of detected events
receiving a maximum is low-informative.

Conclusion

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

2. It is shown that the maximum of information measure with reduction of intensity of
events A is postponed on more and more later cyclic passes and is thus blurred.

3. By results of reviewing it is possible to select appropriate strategy of cyclic bypass of
sensor nodes in case of the centralized creation of a network.
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B craTtbe PpPacCMaTpuBaOTCA PA3JIMYHBIC CTPATCTHUU MOHHUTOPHUHIA MHOT'OMCPHOTO 00BEKTa C IIOMOIIBIO
CeHCOpHOﬁ cetn. Ha ocHoBaHuU paccMOTpEHUA BEPOATHOCTHO-BPEMCHHBIX XAPAKTCPUCTUK, UMECIOIIIUX MECTO
npu  OOHapy)XeHHMM TIOTOKAa CIy4alHBIX COOBITHH, NPOAHAIM3UPOBAHO KOJIMYECTBO HH(POpPMALUH,
npuobperaeMoe B pe3yiabTaTeé MOHHTOPUHTa MHOToMepHoro oOnekTta. [lo pesynbpraram paccMOTpeHHS
TIOABJIISICTCS BO3MOXXHOCTH BBIﬁOpa COOTBCTCTBYIOIHCﬁ CTpaTeruu NUKINYECKOTO 06x01{a CCHCOPHBIX Y3JIOB
IIpyu HEHTPAJIM30BAHHOM ITOCTPOCHHUU CCTH.

KuroueBble cjioBa: MOHHTOPHHI', DHTPOIIUA, MCTOA MAaKCHUMAJIbHOI'O HpaBI[OHOI[OGI/Iﬂ, CCHCOp

VY crarTi po3rIAAarThCS Pi3HI CcTpaTerii MOHITOPHHTY 0araTOBHMIpPHOTO OO0'€KTy 3a JIOMOMOTOIO
ceHCOpHOi Mepexi. Ha mizmcraBi po3risigy iMOBIPHICHO-4aCOBHX XapaKTEPUCTHK, IO MAalOTh Micle INPH
BUSIBJICHHI TIOTOKY BUTIQJIKOBHX ITOJIH, MpOaHaIi30BaHa KiIbKICTh iH(OpMAIlii, 0 OTPUMYETHCS B Pe3yJIbTaTi
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MOHITOPUHTY 0araToBUMIpHOro o00'ekTa. 3a pe3ysbTaTaMU pO3IJIIAY 3'ABISETHCA MOXIMBICTE BHOOpY
BIJIMIOBIAHUX CTPATeTrii MUKITYHOTr0 00X04y CEHCOPHMX BY3JiB IIPH LIEHTPai30BaHii M0OY0BI MEpexi.
Ki1r040Bi cj10Ba: MOHITOPHHT, €HTPOIIis, METOJI MAKCUMAJIbHOI ITPaB-10101001s1, CEHCOP
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KPUTEPIA TA CXEMA HABYAHHS HEHPOMEPEXEBOI
MOJIEJII BUMIPIOBAJIBHOI'O JATUYUKA

OOrpyHTOBaHO BUKOPUCTaHHS B SKOCTI KPHUTEPil0 HAaBUAHHS HEMPOMEPEkKEBOI 1HBEPCHOI Mol
BHUMIPIOBAJILHOTO JTaTYMKA (QYHKIIFO TTOMHUJIKHA MK Oa)kaHUM 1 peaJIbHUM BHXOJIOM JIaHOI MoJienmi. Po3risiHyTa
cXeMa HaBYaHHs HEeHpPOMEpeKeBOi MOAETI TaTYMKA B JTUHAMIYHOMY 1 CTATHYHOMY PEKHUMI.

KurouoBi ciioBa: HeiipoMepekeBa MoOJiesIb BUMIPIOBAJIBHOIO JaTyMKa, KpUTEpil HaBYAaHHS, CXeMa
HaBYaHHsI, QYHKIIS TOXHOKH.

ITocranoBka npodaemMu

CydacHi BUMIpIOBaJIbHI 1H(QOpPMAaIIHI CUCTEMHU IOBHHHI 3a0ernedyBaTH 3 OJHOTO OOKY
JIOCTOBIPHI Ta BUCOKOTOYHI BUMIPIOBaHHS, a 3 1HILOTO 111 BUMIPIOBAHHS MOBUHHI MPOBOJUTHUCS B
peanbHOMY MaciiTabi 4acy, abo OJM3BKO /0 PEaTbHOT0. 3 METOI 3MEHIIEHHS IMHAMIYHHX
MOXHOOK BHUMIPIOBaHh BHKIMKAHUX I1HEPIIHHICTIO BUMIPIOBAIBHUX JaTYMKIB HEOOXITHO
MIPOBOJIUTU JTOAATKOBY 0OpOOKY BHMIpIOBaIbHOI 1H(OpMAIlIii, a 11€ MPU3BOAUTH J0 1HEPLIHHOCTI
poOOTH BUMIPIOBAJIBHOT CUCTEMH B LIJIOMY. TakiM YMHOM MOIIYK HOBHX METOMIB Ta aJrOPUTMIB
KOPEKII1 JUHAMIYHUX XapaKTePUCTUK BUMIPIOBAJILHUX JATYMKIB B MacIITadl 4acy OJu3bKOMY 10
peaTbHOTO € aKTYaJbHUM.

AHaJi3 ocTaHHIX myOJtikaiii i JocArHeHb

AHani3 myOJikariii OCTaHHIX POKIB MOKa3ye, M0 BUPIMICHHIO 3a1a4i KOPEKIil JMHAMIYHUX
XapaKTePUCTUK BUMIPIOBAIBHUX JATUYMKIB (3BOPOTHS 3ajjauya BUMIPIOBaHb) MPUILISIACH 3HAYHA
yBara. Jlocuth TIMOOKO po3po0IeHI METOIU KOPEKIll JUHAMIYHUX XapaKTePUCTUK JATUYHUKIB Ha
OCHOBI1 PO3B'sI3aHHS IHTETPATIBLHOTO PIBHSHHS 3TOPTKU [5], a TaK0X 3 BUKOPUCTAHHSIM YacCTOTHOL
XapaKTePUCTUKUA KOPEKTYIoUOro (iibTpa HO OCHOBI MapaMeTpa peryispusailii i HacTyImHUM
3aCTOCYBaHHSIM 3BOPOTHBOTO TepeTBOpeHHsT Dypr'e [5,7]. Bei 1l MeToau mpaiioTh HE B
peanpHOMY MacITabl 4acy 1 He JO3BOJISIOThH JOCIATHYTH TTOBHOI peayKIli qatunka. e Bukivukane
TUM, 1110 TOYHO HE BiJIoMa MepexiaHa QyHKI[is BUMIPIOBAJILHOTO JaTUMKa, HASBHICTIO JMHAMIYHOT
NOXWOKM BHUMIPIOBaHb, TIOXHOOK MOJICIIOBAHHS SK BUMIPIOBAILHOTO JaT4yMKa Tak 1
KOPEKTYI04Oro GuibTpa, a TAKOK HEKOPETHICTIO 3BOPOTHHOI 3aj1aui.

[lopsn 3 uMM aHami3 JITEpaTypu MPUCB'SIYEHUX  HEMPOMEPEKEBUM TEXHOJOTISIM
[1,2,3,4,6]m0Ka3aB, MmO HEHpOMEpekeBi CTPYKTYpPH MalOTh PsJ MPUBAOJIUBUX BIACTUBOCTEH:
3MI0HICT, 10 HaBYaHHSA, W0 T030aBiig€ BiJl HEOOXITHOCTI BUKOPUCTOBYBATH CKIIQJIHHI
MaTeMAaTUYHHUM anmapar Ha BIAMIHY BiJg 0araTb0X TPagullIMHUX METOIIB aJalTUBHUX 1
ONTUMAJIBHUX BUMIPIOBaHb; BUCOKY ITWHAMIYHY TOYHICTh 1 HM3bKY UYTJIHMBICTH JI0 30YHKYHOUNX
BIUTMBIB; 3M10HICTh JO HAaBYAHHS 3a MPHUKIAJAaMH. AJle HEHpOMEpeKeBl TEXHOJOTIH Maike He
3aCTOCOBYBAIHCE A noOy10BU m/IHaMquHx HGﬁpOMGpG)I(GBI/IX MOJIeTIel BHMipIOBAIBHIX
HANPSIMKOM B Teopii JWHAMIYHUX BUMIPIOBaHb € po3p061<a HEHPOMEPEKEBUX JTUHAMIYHUX
MOJIeJIe BUMIPIOBAJIbHUX JaTYMKIB 1 Ha iX OCHOBI  QJITOPUTMIB BIJHOBJICHHS TWHAMIYHO
BUKPUBIIEHUX BUMIPSIHUX CUTHAJIIB.

IlocTaHoBKA 3aBIaHHA HA JOCJiIKEHHS

Ha ocHOBI aHali3y peKypeHTHOTO PIBHSHHS K€ BH3HAYA€ 3B’SI30K MK BXOJIOM 1 BUXOJOM
HEHPOMEPEIKeBOI MOJIET JTaTYMKa BU3HAYUTH KPUTEPi Ta MOXIJIMBI CXEMH HaBUYaHHS TaKoi
MOJIENTI.
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