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1. Beeoenue

B nacrosmee Bpemst oueBHHA MEPCIEKTHBHOCTD MPUMEHEHHS B MPOMBIIICHHBIX U
71a60paTOPHBIX W3MEPUTEIBHBIX M YNPABISIOMIMX CHCTEMAX YCTPONCTB KOMITBIOTEPHOI
ABTOMATH3alUH, UCIOIB3YIOMHNX OOraThle BBIYUCIHUTEIIbHBIE, HHTEPAKTHBHBIE U KOMMY-
HUKAIMOHHBIE CPEJICTBA COBPEMEHHOM BBIYMCIUTEIILHON TEXHUKH.

HawnGoinee obmue 3agaun aBTOMATH3AI[IH MOYKHO CBECTH K CIIEAYIOLIHM:

*  COop cuUrHaIOB C CUCTEM JAaTYMKOB U U3MEPHUTEIBHBIX CHCTEM
*  VmpaBieHUE HCIOIHUTENBHBIM OO0OPYAOBaHMEM DPA3IMYHON CTEMEHM CIOKHOCTH
(cranku ¢ UIIY o 351€KTpOMOTOPBI, TOMEHHBIE [1€YN « HarpeBaTelbHbIe YCTPOii-

CTBa)
*  OOpaboTka U aHATU3 NPUHATHIX CUTHAJIOB M JAHHBIX
e “Pyunoe ynpasieHue” — 14ajor ¢ OIEpaTOPOM YCTAHOBKH, B T.4. C TEJICAOCTYIIOM

. ITyGnukanus JaHHBIX, OTYCTOB.

B psne ciayuaeB aBTOMAaTH3alMsl TEXHOJIOTHYECKOTO WM JIAOOPaTOPHOTO 0060pyro-
BaHHs MO3BOJIET TAKXKE CYIIECTBEHHO PACLIMPUTH PAMKH M3MEPSACMbIX BEJIMYHUH U SIBJIC-
HMI{, YCKOPUTB NPOLIECC U3MEPEHHUH 3a CHET CHIDKEHHUS J0JIM PYTHHHBIX PY4HBIX HpOIe-
IIyp, YBEIMYUTh TOYHOCTb OTCYETA.

IIporpammuoe obecnieuenne aproMarn3anuu (IIOA) game Bcero paszpabaTbiBaeTcst
HA KOHKPETHOM IpPEIIPUATHU 0] KOHKPETHYI ycTaHOBKY. Oxono 80% IIOA cocras-
JISIOT OPOTPaMMBbI, pa3paboTaHHbIE Ha S3bIKaX MPOrPAMMHUPOBAHKS BEICOKOTO ypoBHs — C
n C++, Pascal, Basic, Bkmrowyas cucreMbl Bu3yanbHOH pa3pabotku Borland Delphi,
Builder, Microsoft Visual Studio. Onu ¢pyukunonupyrot nox ynpasieanem OC MS-DOS,
15% — MS Windows 9x (3HaumrtensHo pexe — Windows NT), 5% — mom UNIX-
coBmectuMbiMu (Linux). AHann3 U3BECTHBIX HAM MPOrpaMM M OOIeHHE ¢ pa3paboTdu-
KaMH IOKa3bIBAET, YTO TAKHE MPOrPaMMBbI 00J1a1at0T
e  Bonpmmmu cpokaMu U BBICOKOIT CTOMMOCTEIO pa3paboTKH
e Hwuskoif MacmtabupyeMoCThIO, 9TO MPEONpeelsieT CI0XKHOCTH B MOJICPHHU3AIINHN U

J00aBICHUH HOBBIX KOMIIOHEHT, 3a/1a4
e IInoxoif (myu OTCYTCTBYIOMIEH) NEPEHOCHMOCTHIO
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e OrcyrcrBuem B3auMHoii cBsa3u [IOA naxe B mpenenax OAHOTO MOPa3AEICHUS
¢ Cnabo npopaboTaHHBIM MOJIb30BATEILCKUM HHTEPDeiicom
e OtrcyTcTBHEM Pa3BUTOH JOKYMEHTAIIUH.

AnbTepHATUBOI OMMCAaHHOMY MOAXOAY K aBTOMAaTH3allUM MOKHO CUUTATh IIPUMEHE-
HHE CPEJICTB BU3yallbHOTO NMPOrpaMMHPOBAHUs, OPHEHTHPOBAHHBIX HA 3a/1a4l aBTOMATH-
3aIMu.

HawnGonee nepcriekTHBHBIE IPOTPaMMHO-AMNIIapaTHBIE NPOJYKTHL, U B NEPBYIO Ode-
penb, NHTETPUPOBAHHAS Cpela pa3pabOTKH CHCTEM YIPABJICHHUS, ITOMYYEHHS U aHAIN3a
SKCIIEpUMEHTANIBHEIX CUTHANOB LabVIEW, npencraBieHs! Ha peiHKe GupMoi National In-
struments (CIIIA). He BraBasick B moJJpOOHOCTH, OTMETHM, YTO JIOTHYECKOH OCHOBOH Ma-
kera LabVIEW sBusercs oO0bekT “Bupryanbubiii HCTpyMEHT”, MOA KOTOPBIM MOET
MOJpa3yMeBaThecs Kak UCTOUHUK curHaia (ruata ALTI-LIAIL), o6vexT ynpaBieHus — Ha-
MpUMep, IaroBbIil IBUraTelb, TAK U MAaCCHB SKCIIEPUMEHTAIBHBIX JAHHBIX HIIH JaXKe Me-
TOZ ero o0paboOTKH — CTaTUCTHYECKUi aHanmu3, Pypbe-npeodpasoBanue u T.A. JlroOoii
NI0JIb30BAaTElb, 1K€ HE UMEIOLIUNA HAaBBIKOB “KJIACCHUYECKOI0” IPOrpaMMUPOBAHUS — 3TO
OJIHA M3 OTIMYHUTEIBHBIX 0coOeHHOCTeH LabVIEW — moxet co3nath “Bupryansusriit -
CTPYMEHT”, MOJU(UINPOBATH CYIIECTBYIOINA OMOIMOTEUHBIH (B KOMIUIEKT ITOCTaBKH
Bxozut ceeime 20000 “Bupryansubix MHCTpYMeHTOB”) Wit HabpaTh U3 HUX (QYHKIHO-
HaJbHYIO OJIOK-CXeMy MOJ KOHKPETHYIO 3KCIEPUMEHTAJbHYIO 3ajady. BoIbIIMHCTBO
KPYIHBIX (QUPM — MPOU3BOAHUTENEH TEXHOIOTHYECKOTO U JJab0paTOpHOro 000pyI0BaHHMS,
BKJIIOYasi pOCCHICKUE, 0053aTeNbHO MOCTABIAIOT CO CBOCH Mpoaykuueil apaiiBepa s
LabVIEW. Bbonee Toro, Hekotopsle OEM mnpousBogurenu — Lambda Physik, Roitner
Technics, Newport Inc., — 0OOBSIBINIH O TOCTEIICHHON JTHKBHIAIMN TPOTPAMMHON TIOJ-
JEepKKH Apyrux npomssoxputeneid. Gupma Hewlett-Packard, oquH U3 MAPOBBIX JTHAEPOB
NIPOM3BOJICTBA BEICOKOKAYECTBEHHOW H3MEPUTENBHOM, METpOJIOTHueckod U sabopaTop-
HOU TEXHUKH, paHee aKTHBHO IPOJBUTABIIAS CBOU NPOTPaMMHBIE CTaHIApPTHI CUCTEM aB-
TOMAaTH3aLlUH, HbIHE PEKOMEHAYET CBOUM MOTPeOUTENsIM HMCHOab30BaTh LabVIEW nus
YNpaBJIEHHs] CBOUMHU CUCTEMaMH 4epe3 Pa3BUTYIO CHCTEMY ApalBEPHON MOIAEPKKH.

Iponyxtel National Instruments SBIAIOTCA OZHUMH W3 MHPOBBIX JIUJIEPOB PHIHKA
BBICOKHX TEXHOJIOTHUII 3a/1au yIpaBlICHNUs, TOMy4YeHNsI U 00pabOTKH 3KCIEPUMEHTATbHBIX
JaHHbIX. Hampumep, BBITYCKHHKM (PU3MUECKUX M TEXHHYIECKHX CIEHAIFHOCTEH Bemy-
mmx BY3oB CIIA, Haunnas ¢ 1999r., oOy4aroTcss MeToanke pa3paboTku B cpene Lab-
VIEW, xak 00s3aTeIbHOMY KOMITOHEHTY y4eOHOH porpaMMEl.

Iaxer LabVIEW QyHKIIMOHUPYET O] BCEMH PACIIPOCTPAHEHHBIMHU OIIEPAIIHOHHEIMHI
CHCTEMaMH, JIETKO IIepeHOCHM, pa3pabOTaHHbIE alTOPUTMEI JIETKO MacIITa0HpyeMBl, pas-
BUTa U yZ00Ha Tpoleaypa oOMeHa ApaiBepaMy M MPOrPaMMHBIMU MOAYIISIMU C TAKUMHU
HanboJiee MOMyJSIpHBIME IMaketaMu paspabotku, kak Delphi, Microsoft Visual Studio,
Borland Builder.

Hauunas c Bepcunu 6, LabVIEW NOTHOCTHIO HHTETPUPOBAH B KOMITBIOTEPHBIE CETH, a
B Bepcuu 6.1 mmpoko mperncraBieH Internet-3kcnepuMeHT. DTO IMO3BOJISIET OBICTPO CO3-
JaBaTb KOMIUIGKCHBIE pelIeHHsl /I8 KPYINHBIX paCIpeiesICHHBIX H3MEpUTENbHO-
YIPABISIONINX CHUCTEM, OCOOEHHO IIPU HCIOJIL30BAaHUH ammaparHoil minardopmer Field
Point, nporpammupyemoii uepe3 Ethernet i RS-488.
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OTaM4nTeNEHON OCOOEHHOCTBIO CPEIbl, OUCHb BAKHOI JUIT KPHUTHYECKUX HPOU3-
BOJCTB WJIM BBICOKOCKOPOCTHBIX HM3MEPUTEIILHO-YIPABIAIOMIUX KOMIUIEKCOB, SBILETCS
paciupeHHas MoAaep:KKa MPorpaMMHUPOBAHUS 3ajay peanbHoro BpemeHu (National In-
Struments TIpeAnaraeT qaxe COOCTBEHHYIO OTMIEPAIIMOHHYIO CUCTEMY >KECTKOTO PealbHOTO
BpemeHu LabVIEW Real-Time).

Taxum 00pa3oM, COBOKYNHOCTh OPHTHHAIBHOIO alllapaTHOro obecmeueHus (Mpo-
MBIIUIEHHBIE KOMIBIOTEpsl PX/, MHOTO(QYHKIMOHANBHBIE IUIAaThl cOopa maHHBIX DAQ,
yCTpoOMcTBa conpsibkeHus curaanoB SCXI, ceMeHCTBO KOMIIAKTHBIX PACHPEACICHHBIX U3-
MEpHUTEIILHO-YIPABISIOMHX cucTeM Field Point, cucteMsl ynpasieHUs ABIKeHHEM Mo-
tion u MammHHOTO 3peHus IMAQ Vision); coOCTBeHHOI! cpenbl rpagudeckoil pa3paboTKu
yhOpaBisiomux nporpamm LabVIEW, w, HakoOHEL, CHUCTEMBI peajbHOro BpeMeHH Lab-
VIEW RT 1o3BOJis€T TOBOPUTh O HANMW4uu y National Instruments TONHON TUIATGOPMBI
JUIS 337124 KOMIUIEKCHOM aBTOMaTH3alnH.

2. IIpakxmuueckoe npumenenue LabView ona cozoanus Komniekcnozo
AHAU3AMOPA WYMOG

B pamkax IIpoekta HATO “SfP-973799 Semiconductors”, ais npenn3dOHHOTO
aHanu3a MIyMOB pa3pabaThIBacTCsl KOMILUIEKCHBII aHANN3aTop, MO3BOJSIONINIA, B YaCTHO-
CTH, JICTAJIbHO MCCIIENOBATh HU3KOYACTOTHYIO YacTh CHEKTpa CHTHAJa, H3ydaTh OUCIIEeK-
TpaJbHbIE XapaKTEePUCTHKH, PACCUUTHIBATh CTATHCTHIECKUE XapaKTEPUCTHUKH.

Amnanm3zatop BBIIONHEH B Buje nprioxenns Windows 9x/NT/2K u nabopa auHamu-
YEeCKH MOAKIIOYaeMBbIX OHOIHOTEK.

HcTOYHNKOM OLM(POBAHHOTO CHUTHANA SBISIETCS MOAYJIb aHAJIOrOBOTO BBOJA-
BeiBo1a ADS224x48 (“UucTpymeHTanbHble cucteMbl”’, MockBa, Poccus). lannsle, mo-
crynaroumme ¢ AT, 3anuceiBatoTcst B (paidin, KOTOPBIA MOCHE UCIOIB3YeTCs B KauecTBe
MaTepHana Uil MHOTOCTOPOHHETO aHaIN3a ITyMOB.

Ha puc.] un3o00pa’keHO TTaBHOE OKHO aHAIW3aToOpa. 3aKIaJKd B BEpXHEH yacTu
TIpeAHa3HAuSHEI U1 BEIOOpA McclieyeMbIX GpyHKIuA. B okHe BBIBOISTCS Takue Xapakre-
PHUCTHKH HCCIeayeMoro ¢aia, Kak 9UCIO0 OTCYETOB B (ailiie, 4acToTa IUCKpETH3aINH,
JIereH/1a, KOTOpasi MOXKET OOHOBIISITHECS. B COOTBETCTBHH C JKEJIAHUEM I10JIb30BaTelIsI.

CymecTByeT BO3MOXHOCTD BBOJIA IAaHHBIX M3 (paiiyia B BU/E HEIOYHNCICHHBIX OTCYe-
toB ALIIL, 6o B pu3HUecKrx eAnHHUIAX (BOJIBTAX).

Jnst meTanbHOTrO aHanM3a HMU3KOYACTOTHOM YacTH CHEKTpa CHUTHala MOXET ObITh
MPOBE/ICHO MPOPENKHUBAHUE MACCHBA JAHHBIX 110 BPEMEHH C YCPETHEHHEM B COOTBETCTBHU
¢ K03 HULMEHTOM HPOPEIKUBAHUS, BBIOPAHHBIM MOJIb30BATEIEM.

Jlnst mpoBepkyu kauecTBa pabOTHI MpHOOpa, a TAKKe CPAaBHEHMS MOTYyYSHHBIX Xapak-
TEPUCTHK C TEOPETHYECKHMH, B aHAIM3AaTOPE CYIIECTBYET s FE€HEPaTOPOB IICEBIOCIY-
YaifHeIX TporeccoB (3akianmka “Generator”). Cpean HHX — TEHEpaTOphl MPOIECCOB,
HMEIOIUX PaBHOMEPHOE M I'ayCCOBO PACIPEleNICHUE, IPEOCTaBIIsIEMbIe BUPTYaIbHBIMI
uHCTpyMeHTaMu LabView. KpoMe 3Toro, peann3oBaHbl T€HEPATOPHI IIyMa C TayCCOBBIM
pacrpeaeneHreM, MOIy4aeMoro IMyTeM CyMMHPOBAHUs psiia pABHOMEPHO pacrpe/erieH-
HBIX CTy4alHBIX BEIMYMH U ITyTeM HENUMHEIHOTo MpeoOpa3oBaHUsl paBHOMEPHO paciipe-
JIEJIEHHOW CITy4ailHOM BEIMYMHBI. YKa3aHHbIE T€HEPAaTOpbl PEaM30BaHbl C MCIOJIb30Ba-
HHUE AJITOPUTMHIECKOTO s13bIKa C++ ¥ CKOMITMIINPOBAHEI B JUHAMUYECKH TTOAKITIOYAEMYTO
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OuOIHOTEKY, KOTOpasi HCIOJIB3YeTCsl B BUPTYaIbHOM HHCTpYMEHTe aHanuzaropa. Ctpa-
HUYKA TEHEpaTopa MOXKeT OBITh JIETKO JIOMOJIHEHA HOBBIMU DJIEMEHTAMH, HEOOXOIMMBIMH
HCCIICI0BATEIIIO.

Puc.1

Ha puc.2 npencrasieHa ctpanndka, Ha KOTOPOi M300paxkaeTcsl OCIMIIIOrpaMMa Hc-
cieayemMoro npoiecca. Peanmm3zanus MoxkeT oToOpaxarsest auHamudecku (“Show realiza-
tion step by step”) mu Best nennkoM. JIocTynmHa Jyma Ayt IeTalbHOTO HCCIEA0BAHUS OC-
WDIOTPaMMBI, KOTOpasi, B YaCTHOCTH, MOKET OBITh UCIIOJIB30BaHA B CIICAYIOIINX PEXKH-
Max: YBEJIMUYCHHE 110 BEPTHUKAJIM, YBEIMYCHUE 110 TOPU3OHTAIIM, YBEIMYCHUE BHIOpPAHHON
obnacTu.

IITkanel mpuOOPOB Ha BCEX IaHENSAX aHAIM3ATOPA SBJISIOTCA JIETKO aJalTHPYEMbIMH
Ju1st Gonee yI00HOTO MPOCMOTPa pe3y IbTaToB. MOKHO M3MEHATh MaciuTal, jJorapudmu-
YECKUI WM JITUHEHHBIN, U IPEICTABICHAE METOK Ha OCAX.

MHoro¢yHKIHOHATIBHBIN Kypcop BBIBOAUT KOOPIMHATHI CBOETO TEKYILIETO IIOJIONKE-
HUSI B CTaTYCHYIO CTPOKY, UTO CYIIECTBEHHO O0Jerdaer aHajau3. Takue Kypcopsl CyIIecT-
BYIOT Ha BCEX NMpuOopax aHaIn3aTopa.

OtmeTnM, 4TO BHJ NPEACTaBICHHS AAHHBIX Ha rpaukax MOXKeT ObITh U3MEHEH B
110001 MOMEHT PaboThI aHAIU3ATOpA.
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Crienyromasi CTpaHi4Ka NpeJHa3HauYeHa JUlsl CIIeKTPalIbHOTO aHajm3a (puc.3). 3aech
MPUCYTCTBYIOT BCE JIEMEHTHI, UCIIONB3YeMbIe B ocuiorpade: Jgymna 1 Kypcop s mpe-
LIM3UOHHOTO MCCIIEIOBAHUS CIIEKTPa, HACTPAUBAEMbIE ILIKAJIBI.

BapbupyeMbIM IapaMeTpoM aHalM3a CIEKTpa SBIACTCS YUCIO OTCYETOB, MCIOJb-
3yeMbIX B ObicTpoM mpeobpasoBanuu @ypoe (BIID), uro mo3BossieT GBICTPO H3MEHATH
Pa3pelIaloIyIO CIIOCOOHOCTh CIEKTPOaHANIN3aTopa. YUCIIO YCpeaHIEMBIX CIIEKTPOrpaMM,
3aBucsuiee ot pasmepa BII® u yuciia OTCYETOB B 3alMCAHHON peai3alliy, TaKKe OTO-
OpaxkaeTcst Ha IIEpeIHEH MTaHEeH CIIeKTPOaHAI3aTopa.

Cy1ecTByeT BO3MOXHOCTh COXPAHEHHS MOJIYYCHHOTO CIIEKTpa B TEKCTOBBIH (aiin ¢
MONHO# Jierenno. Tlocie HaXkaTHsi COOTBETCTBYIOLICH KHOIKH Ha HMAHENH, MOSBISCTCS
OKHO BBIOOpa MECTa M MIMEHH coXpaHsemoro ¢daiina.

Creunduueckoii 3amaueii ananusa 1/f mryma siBisieTcst pacueT mapaMeTpoB CIIEKTpa
A/fY. B nanHOM aHammM3aTOpe, B BHIOMPAEMOM MOJBH30BATENEM JHANA30HE YACTOT,
paccuntsBaercs mapamerp ¢opmer y (1/f slope) n BeicoTa 4 Ha wacrore 1Tm (1/f
intercept).
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AHanmm3 CTaTHCTUYECKHX XapaKTEPHUCTHUK ITyMa OCYIIecTBIsieTcs Ha cTpanmike “His-
togram” (puc.4). 3nech oToOpaskaeTcs THCTOrpaMMa HCCIIELYyeMOTo Ipolecca, IpHIeM
YHCJIO HHTEPBAJIOB IOCTPOCHHUS 331aeTCsl IT0JIb30BaTeNeM. [ IcTorpaMMa MOXKeT OBITh CO-
XpaHEeHa B TEKCTOBBIH (aiiin s JalbHEeHIIero aHaumsa.

OIHOBPEMEHHO C MOCTPOSHUEM I'MCTOTPAMMBI, PACCUUTHIBAIOTCSA TAKHE CTaTHCTHYE-
CKME XapaKTePHCTHKU KaK Cpe/Hee, CTaHJapTHOE OTKJIOHEHHE OT CpeiHero, Koddduiu-
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SHTBHl aCHMMETPHH U 3Kcrecca. [Io Mepe HEoOXOUMOCTH Ha NAHHOH CTPAaHHYKE MOKET
OBITh 3aKa3aHO BBIYHCIICHUE APYTUX CTATHCTHIECKUX XapPAKTEPHCTHK.

Ha npyrux crpaHMukax OCYIIECTBIIACTCS OWCHEKTPaIbHbIH aHanu3 Iyma (cM.,
HanpuMmep, puc.5).
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B nuHamMmuecky moaxirodaeMbIX OMONHMOTEKax peaM30BaH pacdueT OHcIeKTpa (3a-
knanka “Bispectrum”) u ¢pyHkum 6nkorepeHTHOCTH (3aKiaznka “Bicoherent”) mccrnemye-
Moro myma. CyIecTByeT BO3MOXKHOCTb M3MEHCHUS CHEKTPAIBHOTO pa3pelIeHus IyTeM
n3Menenus pasmepa BII®D. Ha rpadux BeIBomuTcs y4yacTOK OHMCIIEKTpa, BBIOpaHHBIN
M0JIb30BaTENEM.

MHoOroyHKIIMOHATEHOCTh, HHTYUTUBHO TIOHATHBINA HHTEpdeiic, y1o6HOE MpeacTaB-
JIEHHE JaHHBIX, JIETKOCTh aJaNTalluH JUIl KOHKPETHBIX 33/1au, OBICTPOE BHEIPEHUE HOBBIX
croco0OB aHaM3a B JJAHHOE MPHIIOKEHUE — BCE ATO AENAET er0 BeChMa IIOJIE3HBIM IIPH
aHaNm3e MIyMOB.

Brenpenne anmapatHo-iporpamMMHbIX penreHuii National Instruments B o6pa3oBa-
TeNbHBIE IporpamMMbl Panrodusnaeckoro ¢paxymsrera HHI'Y, a Taxoke B HaydHbIe Hccite-
noBanust poBoautces ¢ 2001 r. nmpu moaepskke [Ipoexra HATO “SfP-973799 Semicon-
ductors”, a Taoke Yuebno-Hayunoro Llentpa “@ynnamentansHas paanopusuka” dene-
panbHOIT eneBoit mporpamMmel “UHTerparus’”.
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The interactive visual development of applications of automation scientific
and industrial measuring and control systems by means of LabVIEW 6i
National Instruments™

A.A.Andronov", A.V.Belyakov?”, V.A.Guryev”, A.V.Yakimov?
Nizhni Novgorod State University, Gagarin Avenue 23, Nizhni Novgorod 603950, Russia

LabVIEW (Laboratory Virtual Instrument Engineering Workbench) is a development
environment based on graphical programming. LabVIEW uses terminology, icons, and
ideas familiar to technicians, scientists, and engineers, and relies on graphical symbols
rather than textual language to describe programming actions. In contrast to text-based
programming languages, where instructions determine program execution, LabVIEW uses
dataflow programming, where the flow of data determines execution.

LabVIEW is integrated fully for communication with hardware such as GPIB, VXI,
RS-232, RS-485, and plug-in data acquisition boards. LabVIEW also has built-in libraries
for using software standards such as TCP/IP Networking and ActiveX.

Complex noise analyzer is being developed for proposes of NATO project “S{P—
973799 Semiconductors”. Based on LabVIEW graphical libraries it allows, in particular,
to investigate noise at low frequencies, to study spectrum and bispectrum, to calculate
other statistical characteristics.

Analyzer is a stand-alone application for Windows™ 9x/NT/2000.

Analog input-output module ADS224x48 (Instrumental Systems Corporation, Mos-
cow, Russia) is used as a source of digitized data. Noise from the ADC is stored in binary
file. This file is a data source for the noise analyzer.

The main window of the analyzer consists of pages and tabs. Tab is used as the selec-
tor to display each page that is a functional unit of analyzer. On the first page common file
information is placed such as quantity of readouts, sampling frequency, updateable file
legend. Input data can be represented in integer numbers provided by the ADC or can be
scaled in physical units.

A decimation routine control is also placed on the first page. It makes possible more
precise studying of noise at low frequencies.

A number of pseudo random generators are used to become sure that analyzer works
properly. These generators can be found on the second page with tab “Generator”. The
LabVIEW library provides some of these generators and some of them were written in
C++ and compiled into dynamic-linked library (dll). Each page of analyzer can be easily
upgraded with new elements required by the user.

On the next page the waveform of studied process is shown. Different kinds of zoom-
ing are available for detailed research of the process. It is possible to use: Zoom to
Rectangles, X-zooms to zoom in on an area of the graph along the X-axis, Y-zooms to
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zoom in on an area of the graph along the Y-axis, Zoom Out, Zoom In, Undo Zooms to
return to the previous view.

Scales of all graphs in the analyzer have an ability to change into more convenient
for user form. You can format the X and Y scales of a graph with the special dialog box.
Multifunctional cursor shows coordinates of its current position (in the status line). Such
cursors essentially simplify the analysis of signals. The way of data representation on the
graphs can be changed at any moment in the analyzer run-time.

The next bookmark of the analyzer deals with the spectral analysis. There are also
zooming and cursor on the spectrum graph.

Varied parameter of the signal analysis is the quantity of readouts used in the Fast
Fourier Transform (FFT), which is used for the measurement of the spectrum. The quan-
tity of averaged spectrograms, depending on the FFT size and quantity of readouts stored
in the binary file, also is mapped in the window of spectrum analyzer.

There is a possibility to save a calculated spectrum as a text file with full legend.

The specific task of the 1/f noise low-frequency analysis is the 4/f” spectrum parame-
ters calculation. In the analyzer (at the frequency range specified by the user) the expo-
nent yand intercept 4 are evaluated.

The analysis of statistical characteristics of the noise is carried out on page “Histo-
gram”. A histogram of the researched process is placed here. The user sets the quantity of
intervals for the histogram. The histogram can be saved in a text file for the further analy-
sis.

Statistical characteristics are calculated simultaneously with the histogram evalua-
tion: mean value, root mean square, skewness and excess. The estimate of other required
statistical characteristics can be added on this page.

Next two pages are used for the analysis of the bispectrum.

Routines for bispectrum calculation are implemented in dynamic-link libraries. There
is a possibility to change the bispectral frequency resolution by the modification of FFT
length.

Multifunctional operation, convenient representation of data, fast adaptation for the
concrete tasks, implementation of new means of the analysis — all these features make the
analyzer to be useful in the noise analysis.
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