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OcHoBHoW npobremon pacnpegeneHHon obpaboTkM curHanoB B GECnpOBOAHbLIX CEHCOPHBLIX CETAX
[aTUMKOB SIBNSETCH XECTKOe OrpaHuveHue Ha aHepronoTpebrieHne. 3Ta npobrnema pellaetca 3a cuyeT
NUCNONb30BaHWUA  3HEProdd@EKTUBHLIX  anropuTMoB  0B6paboTkm  curHamnoB, TakMx Kak ObicTpoe
npeobpasoBaHne dypbe, Mabopa, a B nocrnegHee Bpems BCce Oonbluee NpUMEHEHWEe MonyyaeT BeuBreT-
aHanu3 [1]. VIMeHHo, anropuTmbl BeWBrieT-aHanm3a B HauMborblUEA CTENeHW YOOBIETBOPSIOT KPUTEPUIO
3HeproadhdekTnBHoCTU [2]. Teopua BenBreT-aHanMsa BKIOYaeT KOHTMHyalbHble M OUCKPETHble BEWBeT-
npeobpa3oBaHnsi, B TO BpeMs Kak B MPUMOXEHWUAX pacCMaTpuBaloT, Kak MpaBuIio, TOMbKO BapuaHThl
peanu3auMm [OWCKPETHOrO BeWBMeT-aHanuM3a, 4TO CBS3aHO C TPYOQHOCTAMM annapaTtHOW peanu3auuu
KOHTUHYyanbHOro BeneneT-aHanunsa. MckniovyeHmem sBnseTcs chnnanH-BenBreT HyneBoro nopsgka — sBensnet
Xaapal[3]. [ns ero peanusauumn TpebyeTcsa aHanoroBbii UNbTP, peanuayroLLnii onepaumuie MHTErPUPOBaHMS
n KNX-cbunbTp ¢ uenovmcneHHbsiMm koadpdurumentamm —1 n +1. Onepaumsi 0AHOKPATHOrO UHTErpupoBaHUs
MOXeT ObiTb BbINONIHEHA C BbICOKOW TOYHOCTbIO C UCNONb3oBaHWeM wuHTerpupytowero AL (UMALM).
AnnapaTHas peanu3auus cnnanH-BenBrneToB Gonee BbICOKMX MOPAAKOB TpebyeT MCMOMb3oBaHUE TOYHbIX
WAL MHOroKpaTHOrO MHTErpMpoBaHMS.

MpeonaraeTca ucnonb3oBaTb B KadecTBe 0a30BOro anemMeHTa annapaTtHOW 4YacTu peanusauum
ChnanHoBbIX BenBneToB BbICOKMX nopsakosB WAL MHOrOKpaTHOro MHTErpnupoBaHus 3aMKHYTOW CTPYKTYPbI,
BKMovaloLen aHanorosbli unbtp (AdP), peanusyloliMi n-KpaTHOE WHTErpupoBaHuWe, C nepenaToyHomn

dyHKLMEN H(p) = (ph)_n, roe h — war guckpeTnsaumm, BelCOKOTOUHbIM AL, undposon dpunetp (LP)
obuiero Buaa V(Z) . B kaHane obpaTtHon cBA3n BkNoveHsb! LI ¢ nepegaToyHom pyHKumnen W(Z) , UAT. B
obLwiem B1ae nepegatodHas QyHKUUSA JaHHOW CTPYKTYpbl UMeeT BuA;

Z:L", Va(2) (1) 4@
o2 Ph| 1—H,(2)-V,(2)-W,(z) \pPh) D(z)

roe H*(z) 3KBUBaNeHTHasa nepeaatoyHas yHKUMs, onpeaensemMas

(1)

H*(Z)ZZ L_l M , (2)

(hp)n+l

roe ! {*} — onepaTop obpaTHoro npeobpasosanus Nannaca,

Z{*} — oriepaTop npsiMoro z-npeobpa3sosaHus.

Mpu yenosun, ywto D(z)=1, a A(z)=(1— Z—l)(n+1) nepepatouHas dyHkums WAL (1)
COOTBETCTBYeET OnepaTopHomy usobpaxetuio B, (p,z) cnnaiika Lén6epra:

1 n+l

1—-7z

B,(p,z)=|——| . 3)
ph

Huxe B Tabnuue npuBeaeHbl koadduumeHTsl LID, paccumTaHHble M3 ycrnoBus peanusauuu sgpa
cnnariHa LeHGepra n-oro nopsgka.

©anekTpoHHas Bepcua nogrotosneHa 3A0 ABTIKC CaHkr-lNMetepbypr, http://www.autex.spb.ru
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Tabnuua 1

n W, (2) Vi(2)
-1 1

2 a0=—5/2,a1:3/2 01:3/4

3 | ag=-35/6,a1=23/3,a, =-17/6 ¢y =73/36,¢c7 =17/36

4 | a9 =-27/2,ay=85/3,

¢ =55/16,¢cy =395/144, c3=35/144
ay =—65/3,a3 =35/6

5 | ag=-7513/240, a; = 5503/ 60,
ay =—4323/40, a3 =3553/60,
aq =—3013/240

c1 =136487/28800, co =73703/9600,
c3 =8799/3200, ¢4 =3013/28800

B pamkax pgaHHon cTpykTypbl WALT BO3MOXHA peanu3auus annapaTtHoOM 4acTu anroputma
KOHTUHyanbHOro BenBreT-aHanmsa. Hwke Ha pucyHke 1 npuBegeH npumep MMMYNbCHOW XapaKTepUCTUKM
WALM ana n=1 wn n=4, 410 COOTBETCTBYET CTyneH4yaton dyHKUMM Xaapa U Kybuyeckomy
NHTEPMONALNOHHOMY CranHy.

| i | i | i |
0 100 200 300 400 500 El 700 E 300 1000

Puc. 1
Ha puc. 2 npuBegeHbl NX, nonydeHHble nyTeM MoaenvpoBaHus counstpa aHanusa u MALM B cpene
nmMuTaumoHHoro mogenupoBaHua Matlab 6.0 Simulink 4.0 ana pexuma OQHOKPATHOIO U YeTbIPEXKPATHOrO
WHTErpMpoBaHns, YTO COOTBETCTBYET MacluTabupytowwen dyHKkUn Xaapa (BBepxy crnesa) n BCNieck (BHU3Y
cneBa) u kybudeckon (cnpasa).
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a 500 1000 1500 2000 2500 3000

Puc. 2

MMutaumoHHoe MopenvpoBaHMe MNO3BOMSeT OUEHUTb BAWSHUME MOrPELUHOCTU annapaTtHom
peanusauMM Ha TOYHOCTb BenBneT-aHanu3a. AHanu3 WHCTPYMEHTamnbHbIX MOrpeLUHOCTEeN nokasarn, 4To
Hanbonbllas [ons MOrPeLHOCTM NPUXOOUTCA Ha OTKMOHEHWEe 3HaYeHUMN MOCTOSHHbIX BpPEeMEeHW OoT
HOMUWHanbHbIX. [peonoxeH anropuTM  KOPPEeKUMUM WHCTPYMEHTaNbHOW MOrpeLUHOCTN, CBS3aHHbLIA C
pasbpocom napameTpoB naccuBHbix RC uenen uHTerpatopoB. Bbino nokasaHo, YTO MOrPEeLHOCTb MOXET
ObITb CKOMMEHCMPOBaHa [0 YPOBHS kBaHTOBaHMsT ALIIM.

Ha 6ase npennoXeHHOW CTPYKTYpbl BO3MOXHA peanu3aumsi 3HeprodddeKTVBHbBIX anroputmMoB
nytTem ynpaBfeHus  aHanoro-umMdgpoBoro npeobpasoBaHusi  mM3MepuTenbHoro curdHana. OO6Guiee

3HepronoTpebneHve B nepBoM NpuBNMXKEHUM oONuUCbIBaeTCs (PyHKUUEN: EO:el.n+ez.h_1.m, roe

—2_
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€] — 3Heprua noTpebrieHns oaHOro MHTerpaTtopa, €) — ycpeaHeHHoe 3HepronoTpebneHve LI® nepsoro

nopsigka Ans wara guckpetusauum paeHoro 1. YnpaBreHue OCYLLECTBMSIETCS Ha 3Tane aHarnoroBou
06paboTkM curHana 3a c4yeT BblOOpa KpPaTHOCTM WHTErpMpPOBaHMSA N, Ha 3Tane aHanoro-umMdpoBoro
npeobpasoBaHus, wara amckpetusaumm AU n Ha atane uudpoBon ob6paboTkM curHana nytem Bbibopa
TMNa WM nopsigka m COOTBETCTBYHOLLEro unbTpa aHanmMsa 1 cuHTesa. [peanoXeHHbI NOAX0A pacluupsieT
BO3MOXHOCTM MO YyMpaBneHuto notpebnseMon MOLHOCTM aBTOHOMHOrO AaTyuka Ans pacnpeseneHHomn
ceHcopHon ceTu. CylleCTBEHHbIN BbIUIPLILL B 3Hepronotpebnenun OygeT MMeTe MeCcTo B crlyyae, koraa B
n3MeputenbHoM curHane OydyT MpUCYTCTBOBaTb  LUMPOKOMOSIOCHbIE MOMEXM, MOLUHOCTb KOTOPbIX
npeBoCXoANT MOLLHOCTb MOnesHoro curHana. Mcnonb3oBaHwe B 3ToM crniyqyae WAL mMHorokpaTHoOro
WHTErpMpPOBaHNS MO3BONSIET OCYLECTBUTL (punbTpaumio 3TUX MOMEX Ha 3Tane aHanoro-uMdpoBoro
npeobpas3oBaHnsi, peann3oBaTtb NpeaesibHO HU3KYH0 YacToTy OUCKPETU3aLMN U UCKITHOYUTE AONONHUTENBHBIN
nomexonogasnsawwmn Ld. Tak Hanpumep ypoBeHb nopaBneHuss ceteson nomexu WAL coctaenser
npumepHo —40n gb npu TOYHOCTM 16-20 ABOWYHBIX PaspsAoB, YTO MO3BOMSAET MOSTHOCTBIO WUCKMOYUTL
nomexonogasnstownn LI,
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The basic issue of the distributed signal processing in wireless sensor networks is energy resource
constraint[1]. This issue can be solved by using wavelet-analysis with a method of energy-efficient
algorithms of signal processing[2]. In issues of hardware continuous realization of the wavelet-analysis has
an exception is Haar Spline wavelet[3]. Its realization needs the analog filter realizing operation of integration
and the digital filter with integer coefficients -1 and +1. Spline-wavelet realization is used as a base element
of the high orders of the integration ADC in repeating integrations of a closed structure that includes the
analog filter, realizing n-multiple integration, precision ADC, digital filter (DF) and feedbacks of DF and DAC.
The integrated ADC transfering function is like Spline Shenberg operation form.

Within the framework of the given the integrated ADC structure it is possible of the continuous
wavelet-analysis hardware realization. | have calculated DF coefficients from a condition of realization of a
Shenberg Spline of the n -order with presenting the hardware of continuous wavelet- analysis.

By modeling the filter of the analysis and integrated ADC in Matlab 6.0 Simulink 4.0 for a mode of
unitary and four-multiple integration | experiment the pulse characteristic.The imitating modeling allows to
estimate influence of an error of hardware realization on accuracy of the wavelet-analysis.

The algorithm of correction block is connected to the passive RC parameters in the intergrated
circuit. The error can be reduced to a level of quantization ADC. On the basis structure, the realization
energy-efficient of algorithms can be estimated by management of analog-digital transformation in signal
measurements.

A general energy consumption describes by functions:: Ey=e¢;-n+ey .h_l -m, €] —energy

consumption of one integrator, ¢y — DF average energy consumption 1-order for sample equal 1.

The management is carried out at stages of processing analog and digital signals, of analog-digital
converting, and ADC sampling. By a choice such as and about m of the appropriate filter of the analysis and
synthesis, the given approach expands opportunities on management of power consumption in the
distributed sensor network. The essential advantages in energy-efficiency will take place in a case. When at
a measuring signal, there will be broadband handicaps, which capacity surpasses capacity of a useful signal.

Using in this case, the integrated ADC of the repeated integration allows to terminate these
handicaps at a stage of analog-digital transformation. In affection is to realize extreme low discretization
frequency and to exclude additional DF.

So for example level of suppression of a network handicap integrated ADC makes approximately —
40dB at accuracy 16-20 binary categories, that allows completely to exclude DF.
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