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IOBBIINEHUE TOYHOCTU ONPEJEJIEHUA
ABTOKOPPEJIAIIIMOHHBIX ®YHKINU CUTHAJIA
HEKOTEPEHTHOI'O PACCESIHUSA

IIpennoxxeHo ycTpoiicTBO W pa3paboTaHO MNporpaMMHOEe oOOecredeHue s ONpeeCHUs.
aBTOKOPPEISIIMOHHOM (PYHKILMM CUTHAJa HEKOTEPEHTHOro paccesHus. Vcnoib3oBanue momyis ALTT
Ttuna E20-10 no3osmiio B 6 pa3 yMEHbIIUTb HHTEPBAJl AUCKPETU3ALUH CUTHAJIA U TIOBBICUTH TOYHOCTh
OIpeIeIeHHs] aBTOKOPPEIIALIMOHHON (QYHKIIMK.

KiioueBble cjI0Ba: CHTHAJd HEKOTEPEHTHOTO PACCESHUs, aBTOKOPPEIALMOHHAS —(YHKIHA
CUTHaJa, aHaJIOTo-1IM(POBOI MpeoOpazoBaTesb, HHTEPBAI AUCKPETU3AINY CUTHAA.

BBenenmne. Jlns onpeneneHns mapaMeTpoB HOHOC(HEPHON IIIa3MBI Ha pagape
HekorepeHTHoro paccesnust (HP) Mucruryra woHOChepsl Hcnoib3yercs
KOppeJsinMoHHass 00paboTka curHajia paccesHus. OJHUM W3 3TanoB 00pabOTKH
SIBISIETCSl TIpeoOpa3oBaHNE CHTHATa B LU(PPOBOM BUA ¥ BBUHCICHHE €T0
aBTokoppersimonHod  pynkmmm  (AK®).  CymectByromuit  19-xaHambHBII
KOppeJsITOp pajapa BBHIIOJHEH Ha OCHOBE ecTkou Jyoruku [1]. B pexume
HU3Iy4eHUs JAJIMHHOTO 30HAUPYIOLIEr0 UMIIYJbCa MHTEpBal AUCKPETU3ALUU
BXOIHOTO CHTHama cocTaBisieT okono 30 Mkc. OTO MO3BOJIIET MONYy4YUThH
TpeOyemMbrii mHTepBan 3amepxkek 10 540 wmkc. [Ipum CHHYCHO-KOCHHYCHOM
o0pabotrke HP-curnana Ha KaIyl0 COCTaBIISIOILYIO BBIAEISIETCS MO 9 KaHAJOB.
CoOOTBETCTBEHHO, MHTEPBAJ 3aJCPKEK yBeIUUHUBaeTcs BABoe, 10 60 mkc. Takum
obpazom, m3mepeHHass AK® curnana npencrasisercs B Buae 9 orcyeros. Ha
OOJIBIINX BBICOTAaX, BCIIEACTBHE YMEHBIICHUS WHTEPBATa KOPPEJSALHH CPEIBI,
HH(POPMATUBHBIMH YaCcTO OKa3bIBAIOTCS TOJBKO MEpBbie 4-5 oTcueToB [2]. DTO
BEJET K IMOBBIIICHUIO HEONPE/IEIEHHOCTH IIPHU pelleHnd oOpaTHOi 3amaunm —
COMNOCTaBIeHUH M3MepeHHbIX AK® ¢ MOIEeNbHBIMM M ONpEieIeHUN MapaMeTpoB
noHOC(EpHOH TUIa3Mbl. YMEHBIICHHE MHTEpBala 3aJepXKEK M, COOTBETCTBEHHO,
HMHTEpBaJIa JUCKPETH3alMH BXOJIHOTO CHTHAJa OIPaHHYMBACTCA YMCIIOM KaHAJIOB
koppensitopa [3].

CoBpeMeHHOE COCTOSIHUE BBIYMCIUTEIFHON TEXHUKH MTO3BOJISET Pean30BaTh
onpenenenue AK®D uncTo mporpaMMHBIMA CPEACTBAMH.

Hens cratem — paccMOTpeHHE BO3MOXKHOCTH TIOBBIIIEHUS TOYHOCTH
ompeneneauss AK® HP curnama myrem coszmanus KoppensTopa Ha 0aze MOZyIs
AIII 1 cymecTBEHHOr0 YMEHbIIEHHUS] UHTEpBaJIa JUCKPETU3ALMY CUTHAJIA.

Pa3paborannbiii B HCTUTYTE MOHOC(EPHI KOPPENISTOP HOBOTO IMOKOJICHHS
ucnoab3yet Mmoayib AL E20-10. Moynb MO3BOJISET BECTH HEMIPEPBIBHBINA COOp
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16-0uTHBIX JaHHBIX ¢ YacToToit o 10 MI' mo unTepdeiicy USB2.0. apxurekTypa
MOJTyJIsl — 4-KaHaibHAA ¢ oAHUM 14-paspsanueiM AL, koMMyTaTopoM, BXOTHBIMHU
OypepHBIMH  ycHIMTENSIMM H  (QHUIBTpaMH B KaxaoM Kaname. Yacrora
npeobpazoBanus ALIl moxer OBITh 3amaHa B quamazoHe ot 1.00 mo 10.0 MI'n u
MOXET 3a/aBaTbCsl BHYTPEHHMM JIMOO BHEIIHMM HCTOYHUKOM TaKTOBBIX
ummnynbcoB. Bayrpennuii 0ydep FIFO pasmepom 8 MB Oydepusupyer nanusie,
UCKIIIOYasi MX MoTeplo. B kauecTBe aHainoro-1udpoBoro mpeodpazoBaTesss MOAYJIs
E20-10 wucmoms3yercs 14-OutHbld BblcokowacTOTHBIH ALl Tnma LTC2245
kommanuu Linear Technology, wumeromuii ri1y0oKO KOHBEHEPHU30BAHHYIO
ApPXUTEKTYDY.

Ha ananorossle BX0AbI yCTPONCTBA MOJAKOTCSI CUTHAJIBI C BBIXO/IOB UETHIPEX
KaHaJIOB PaJIMOIIPUEMHOr0 ycTpoiicTBa. Jlormka ympaBieHus IporieccoM cOopa
MAaHHBIX 3aKimodgaercss B 3amycke KoHBedepa ‘“ALII-FIFO-USB-untepdeiic”
(puc. 1) ot BHemHero mnepenaga curHana START, B kauecTBe KOTOpPOTro
ucnonb3yercss umnyiasc M3I1 ot cunxponmzatopa pamapa HP. Yacrora
KBaHTOBAHWs yCTaHaBIWBaeTcs mporpamMmmHO (or 1 mo 10 MIm). JlaHHbIE,
cuntaHHble ¢ deTblpex KaHamoB AIIIl, moctymaror B I[IJIMC. IIpomsBoautcs
KaJMOpOBKa JIaHHBIX, a 3arteM nepenaya B Oydep FIFO. [lanHble, HaKoMJICHHbIE B
Oydepe mox yrpasieHrneM MHUKpoKoHTpouiepa, no USB-unTepdelicy nepenarorcs
B IIEPCOHAJIBHBIN KOMIIBIOTED.

fal
ke AL HOMMYTATOR

—{ >—-—\ Homseheprsii ALIN
D - Nonea Nonea FIFO | USE-
o =) anGpOoa PAIPELLEHAR g (BMB |5 wHTepdehc
Bxoas Al D @ = 2
un D S 2 AAHHBD JAMMCH B = § “
(pes. B) Gywpep FIFO ,
- .‘\
D ,
I N,
e ! I ANY
Cubmam Lee—=—"""" - [ ~ 4
obon |77 | = / ~ TNonva
| - !! ~ YETpaHEHAR
4 ! TNonaa Catt Cuéimank MEPENOMHEHIR
rabnua | [ Paamep ! pasy i wormecTE (pes. B)
A anpa : FAMCK N0 aancw cobpareix
1 AHANOOBOMY aanaHHono wanpos
Nonwa o TRy I YROBHIC H KOMMBCTRA ABHHLIX
YIPARNIOLE w‘};ajmm 1 nepexaay ¥AQPOS OT
TaBMLE TR ] “epes yposess waniana cBopa
|
1
Dporpaseibia Tapr-cron _ __[Tionua ynpannesen !
BHLLMIA CTAPT OT npoueccom chopa OononHuTantHiie yenoaua |
nepenana cwHana START At pazpelseHis 3anuoy 8 Gydeep FIFO (pea.B)
______________ KonBeRepom ALMN |
CTAapT-CTON OT yPOBMA (Tpurrep START) |
cwrHana START (pea. B) Cron no komeecTay cobiparmse kanpos (pesB) |

Puc. 1 — Jloruka ynpasieHus nporeccom coopa JTaHHBIX
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IIporpammuoe obecrneuenme, paspaboranHoe g wmoxyist  E20-10,
paszieneHo Ha 2 oToKa:

- 1-1 MOTOK OcyIIeCTBISIET HENPEPBIBHBIN COOp JaHHBIX U Iepefady ux 2-my
MOTOKY, TE€M CaMblM  HPEIOTBpAIlaeT IIeperoIHeHne BHyTpeHHero Oydepa
Moy E20-10;

- 2-# IOTOK OCYIIECTBIISIET NIEPBUUHYI0 00paboTKy (HakorieHne AK®D) u o
JOCTHYKEHHIO 33J]aHHOTO BPEMEHH HaKOIUICHHS TIPOU3BOJIUT 3aIUCh (ailyioB.

JlaHHOE pelIeHre Mo3BOMIMIO 00pabaThIBaTh 3HAUYUTENBHO OOJBIINK 00BEM
JaHHBIX [0 CPaBHEHUIO C KOPPENSATOpaMH Ha OCHOBE JXECTKOW JIOTHKH W
YMEHBUINTh HHTEpBaN TUCKpETH3alMKu BXxogHoro curHama c 30.555 mxc mo
5.1 mxc. Ilpu sTom yucio orcueroB AK®D Bo3pociio B 6 pas.

B kauectBe mpumepa Ha puc. 2 mnpuBeneHa AK® myma Ha BbIXOAE
panuonpreMHOro ycrpoiictBa, a Ha puc. 3 AK® curnama ma BpicoTe 800 KM,
W3MepeHHbIe ¢ UHTepBalaMu auckpetuzauu 30.555 mxc u 5.1 mkc. Bunno, uto
Onarojapsi YMEHBIICHHIO Iara JWCKPETH3alliH, TOYHOCTH OIpezeieHus (Gpopmbl
AK® 3HaumrensHO yBenmuumiaachk. CyIIEecTBEHHO TIOBBICHIIACh  TOYHOCTH
ompenenenus 3HaueHn nepBoro MuHnMymMa AK®. KommuectBo orcuetoB AKD
CUTHaJIa HEKOI'epEeHTHOro paccesHus Ha BbicoTe 800 kM Ha ywactke oT =0 110
MEepBOI0 MUHMUMYMa YBEJIMUUIIOCH 110 16.
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Puc. 2 — AK® mryma Ha BbIXO/I€ PaIMOTIPUEMHOTO YCTPOHCTBA
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AK® HP cHrHana ¢ warom 5.1 wsc | .
AKD HP curvana ¢ warom 30555 e »
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Puc. 3 — AK® curnana HeKorepeHTHOTro paccesHus Ha BeicoTe 800 kM

BeiBoabl. Pa3paboTaHHBIM KOppensTOop MO3BOMMWI B 6 pa3 yMEHBIIUTH
HMHTEpBAJI JUCKPETU3ALUU BXOJHOIO CUTHAJIa U YBEJIIMYUTH KOJIUYECTBO OTCUETOB
AK®. TeM cambIM, CyIIECTBEHHO YMEHBIIMIACH HEOIPEAECICHHOCTD IPU PELICHUN
00paTHOM 3aJauy, YTO MO3BOJIUT MOBBICUTH TOYHOCTH OMPENEICHNS HOHOC(HEPHBIX
napameTpoB Ha BeicoTax 600 - 2000 k.
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3ampornoHOBaHO  MPHCTPiii  Ta  po3pobiNeHO  mporpamHe — 3a0e3MmedeHHs A BU3HAYCHHS
aBTOKOpEILILIHHOI (YHKII] CHI'HAly HEKOTepEHTHOTo po3cisHHA. 3acrocyBaHHs Monyis AL tumy
E20-10 nosoimiio B 6 pa3iB 3MEHIIMTH iHTEpBal AMCKPETH3allii CUTHATY Ta MiJABHMIIMTU TOYHICTH
BU3HAYEHHs aBTOKOPEIISALIHHOT PyHKIT.

KiiouoBi ciioBa: CcHTHalN HEKOTEPEHTHOTO PO3CISHHS, aBTOKOpeENsliliHa (YHKIIs CHUTHANY,
aHaJoro-1u(poBUil IEPETBOPIOBAY, IHTEPBAJI AUCKPETU3ALlii CUTHAITY.

Proposed device and software for determining of the autocorrelation function of the incoherent
scattering signal is developed. Using of the ADC E20-10 is allowed to reduce the sampling interval of
the signal in 6 times and increased the accuracy of determining of the autocorrelation function.

Keywords: the incoherent scatter signal, the autocorrelation function of the signal, an analog-to-
digital converter, sampling interval signal.
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