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Ons npopexxmneaHUs K Kaxkaomy obpasuy npuMeHsieTcs KoadhuumneHT npopexxmeaHus. Hanpumep,
KO3(hpULUMEHT 2 03Ha4yaeT, 4To curHan 6yaet ocnabneH saosoe. Ecnu npnMeHseTcsa KoadhpuLMeHT
geummaumm 3, curHan bynoeT geuMMmpoBaH 40 OAHOW TpeTu 1 Tak ganee. OgHa TpeTb Takxe
MoXXeT bbITb 3anncaHa Kak 0,33. CoseT: Ecnum Bbl paboTaeTe C 04eHb Y3KOMOJIOCHbLIMU CUTHaNaMu,
Bbl MO>XeTe ncnosb3oBaTb onuuto «Alter Noise» B Sequencer, 4Tobbl MOy4YNTb O4eHb TOHKUI
WCTOYHMK LWYyMa, HO UMENTe B BUAY, Y4TO Bbl HE YBEMYMBAETE YacTOTy ANCKpeTU3aLmm n
KoahpumuneHT geummMaumun. Bel ysennymeaete apPeKTUBHYIO HaCTOTY ANCKpeTu3aunmn. BaxxHoe
rnpuMeYyaHue: ecsim Bbl XOTUTE NPUMEHUTb TOYHbIN KOIDPULIMEHT NPOPEXXNBAHNS, Bbl MOXXETe
NCNoJsIb30BaTb OMNUUID «MI3MEHUTL WYM» N NMPUMEHUTb TaM KO3 MUNEHT npopexunBaHnsa. Ecnum Bbl
ncronb3yeTte onuuio «Alter Noise» gna noslydyeHUs 04eHb Y3KOMOJIOCHOMO NCTOYHMKA WyMa, Bbl
OOJIDKHbI MPUMEHNTB €ro C COOTHOLWEHNEM JeunMMaTop: UCTOYHUK WwymMa = 1:1. MNpumep BoT npumep.
CHavana Bbl BbibMpaeTe NCTOYHUK. 3aTeM BbibepuTe cekBeHcop. Tenepb Bbl BhibupaeTe «Decimate»
Ha BKJlagKke «CTo4YHuK». NpumMeHnTe geunMaTuBHbIN KO3 dnumeHT. B LaHHOM Cjly4ae Mbl
Bblibpann «JeunmmpoBaTb Ha 0,33 = 0,33». 3aTeM Bbl Ha)KMMaeTe Ha NOCNe[0BaTESIbHOCTL U
npuMeHseTe geunMaTUBHbIN KO3duumeHT. B gaHHom cnydae 370 0,33. Korga
rnocsienoBaTes/IbHOCTb 3aBepLUeHa, Bbl MOXKETE MOBTOPHO NMPUMEHUTb UCTOYHUK WYyMa, 4TOObI
BOCCO3[aTb XXeJlaeMblin LLyM. UCMOMb30BaHHas nnTepaTypa BoT ccbinika Ha AecAaTuyHble apobun
CeKBEHCOpa AN pefaKkTMpoBaHna acdhdekToB B Sequencer. MNoxxanyncrta, obpatn BHUMaHune Lofi He
apnseTcsa npobnemon gna npeobpasoBaHUS 4aCcTOTbl ANCKpeTM3aunmn. Ecnm Bbl BbibepeTe TONIbKO
3TOT 3(pheKkT, hakTop Aeummaumm H1U4ero He gacT. [MccnepoBaHme nponsBoacTBa M aHanuM3a
CoCTaBa NeTy4yux macen B 3MpHbIX Macsax NATy NULEBLIX COPTOB Brassica rapa ¢ nomouybto I'X-
MC]. N3yunTb obpasoBaHMe 1 cocTaB 3MPHOro Macaa passINyHbIX COPTOB CbenobHon Brassica rapa.
Brassica rapa BbipawmBanu B 10 Bugax caga TpagnUMOHHON KNTaNCKoW MeguunHel B MPOBUHLUN
X3nyHU3sH Ha ceBepo-BocToke KuTas. MNapannensHo cobnpann n cylwmnnm celpbe Ons
NPUroToBEeHUS 3PUPHOro Macna.2upHble Macsa 3KCTparmposaan n3 aUpHOro Macsia MeToaom
3KCTpaKLMM pacTBopuTeneM 1 aHanmsnposanm ¢ nomoubio NX-MC. MaTb cocTaBoB 3PUPHbLIX Macen
CopToB ObIIN CnefyloWmnMn: copTa 9-HOHO-0KTa-eHoNa, 9-gurmuapo-7-n3onponeHunn-1H-
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ITOT MOAY/b YAANNUT LIYM U3 4aCcTOThl ANCKpeTmn3auum lofi. ObecneymBaeT 1 BbIBOA, KOTOPLIN byaeT
4aCcTOTON ANCKPEeTM3aLUMN CUrHaNa C HAaMMEHbLIVM LYMOM. DTO UCMOb3yeTcsa Ana noctobpaboTkum
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obpa3zuos lofi. KcTtaTtn, paan nobonbITCTBa, Kak 3TO CpaBHeHne paboTaeT B Bawem yme? A: 1) 4
BU>XXY 2 cnocoba UCronb30BaHUA 3TUX MOAYJIEN: BO-NEPBLIX, NCMOJIb30BaTbh UX B LLEMOYKE, rAe OHU
6yoyT BbIMOJIHATL HEKOTOpPas NpeaABapuTenbHasa obpaboTka. B BalwleM ciydae Bbl MOXKETE CAeNaThb
4YTO-TO BpoAe "BbINOJHUTE WYMONoAaBJsieHNne 1 nepegnckpeTnsaumnio Ha BXxoae, 3aTeM NoHMXanTe
ONCKpeTmn3aumio N fanbHenwasa obpaboTka BbiBoAa". B 3TOM CiyyYae NCNoJsib30BaHME 3TUX MOAYEN

6ynet cTporo ansa noctobpaboTkn. gpyrom cnocob - nCnonb3oBaTb X Ha BalleM CUrHasne nepeg
Korga-nmbo ncnonb3oBaTb UX 019 NOHVWKEHUS AUCKpeTu3aummn n gansHenwen obpabotku. B aTom
clydae NxX MOXKHO MCMO0JIb30BaTbh «Ha MeCTe», TakK Kak OHW AeNCTBUTEIbHO MOryT BO3[leNCTBOBaTh

Ha CMrHaJs, HanpuMmep, NpyM NCMNOJb30BaHUN (PUSIbTPA BEPXHUX HacToT, 4ToObl n36aBUTHCA OT
MOCTOSHHOIO TOKa WyMa (HanpuMep, NpY 3annUcu N BbIMOJHEHUN NOHWKAOLWEN ANCKPeTMU3aLmnn 1
banbHenwasa obpaboTka Ha TOM XXe YCTPONCTBE), UM UCNOJSIb30BaTb UX B Ka4yecTBe Lara
npeaBapuTensHon 06paboTkuy, Kak n gpyrue monynm cemenctea Melodyne. // Kog,

CreHepupoBaHHbIN zanzibar // @creHepupoaHo // Copyright (c) 2018 Uber Technologies, Inc. // //

HacToswunm npenoctasnseTca becnnatHoe pa3pelwieHne nobomy nuuy, nosyyaowemy Konumiwo //

3TOro nporpamMMHoro obecrnedyeHns u CBsi3aHHbIX C HUM halinoB AokKyMeHTauun ("MporpammHoe
obecneyeHne"), 4Tobbl MMeTb Aeno // B MO 6e3 orpaHn4yeHuin, Bkao4das 6e3 orpaHuyeHnsa npaea //

NCMoJIb30BaTb, KOMNWPOBaTb, U3MEHATb, 00beANHATb, NyBJIMKOBaTb, PaCNpPOCTPaHATD,
cybnmueH3npoBaTh N/Mnn npodasaTh // Konuu MNporpaMMHoOro obecnevyeHns n pa3pewnTb JnLaM,
KoTopbIM lMporpamMmmHoe obecneveHune // npenocTaBaseTCca ojs 3Toro npu cobnogeHnn cinenyouwmx
ycnosui: // // BellwenpueeaeHHoe yBefomeHne 06 aBTOPCKUX NpaBax v 3TO yBeAOMJIEHME O
pa3peLlleHnn A0/IKHbI OblTb BK/IOYEHbl B // BCE KOMUN MU CyLLeCTBEeHHbIe YacTu MNporpaMmMHoOro
obecneyenns. // // TIPOTPAMMHOE OBECNEYEHWE NPEOOCTABNAETCA "KAK ECTb", BE3 KAKUNX-
JINBO TAPAHTWIA, ABHbIX UK // MOOPA3YMEBAETCH, BKJTKOYAA, MOMUMO MPOYEFO, FAPAHTUN

KOMMEPYECKOW LLEHHOCTW, // NTPUTOAHOCTb AN4 ONMPEAQENEHHOW LEEN N HEHAPYLLEHWE

MPAB.HW MPN KAKNX OBCTOATEJIbCTBAX // ABTOPbI W1 BJIALEJIELL ABTOPCKWX IMNMPAB HECYT
OTBETCTBEHHOCTb 3A JIKOBbIE MPETEH3UW, YLWEPB W OPYIOE // OTBETCTBEHHOCTb MO NCKY
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OnucaHmne punbTpa: NpuMedaHne: npu BbIBOpKE CUrHaNa COXpaHSAeTCs ToNbKO Ta BblIbopka,
KOoTOopas NpoucxoanT B 3aaHHOM BPEMEHHOM OKHe. [T0CKOJIbKY BbIXOAHbIE 3HAYEeHNA HUKOr 4a He
0BHYNIAOTCA, OHM COXPAHATCA A0 TeX Nop, NoKa He ByayT rnepe3anncaHbl ApYyrumMm Boibopkamm ns
curHana. Obpaseu OoJ/KEH HakananBaTbCcs B bydepe nepen cnegyowmm BbiIBOAOM. Kak TOJIbKO
Byep 3anonHAeTCa NpopeXXeHHbLIMN CaMnamMu (T. e. nocne gobasneHns), CIMMIbI BLIBOAATCA A0
Tex nop, noka bydep He 3aN0NHMUTCA, a 3aTeM CHOBa BbIBOAATCA A0 C/eAyiolero nHTepesana. bonee
noapobHbIN NpUMep 3TOro MOXXHO yBMAETb HMXKe. Ha npumepe RTC: 0: gaHHble RTC cobupatoTtcs
KaXKaylo cekyHAay. [laHHble BbIBOAATCA HEMpepbIBHO, NOKa AaHHbIE HaxoaaTcs B bydepe, HO He
0TNPaBAATCA OO Tex Nop, noka bydep He 3anonHnTCa. 1: bydep xpaHnT 512 BLIBOPOK 1 BbIBOOUT
B TeyeHune 5 cekyHa, 3aTeM bydep cbpacbiBaeTcs, BbIBOAUTCA elle 5 cekyHn, 3aTem bydep
cbpacbiBaeTcs, BbIBOAUTCA ewe 5 cekyHa. 3: bydep xpaHnT 512 BbIBOPOK 1 BbIBOAUT B TeYeHMe 5
cekyHp, 3aTem bydep cbpacbiBaeTCs, BbIBOAUTCS ewle 5 cekyHa, 3aTteM bydep cbpackiBaeTcs,
BbIBOOAMTCS ewe 5 cekyHa. 5: aHHble RTC cobupatoTcsa Kaxkayto cekyHay. Mpumep Koaa
neummaTtopa: knacc eummaTtop (06bekT): """ YMeHbLIaeT BXOOHYIO YaCTOTYy ANCKpeTMU3aLuum
obpabaTbiBaemoro curHana. """ 3awmTa __init_ (cam): """ UHMLManun3npymnTe npouecc geummamu.
""" self.Samples = [] self.Samples_accumulated = [] self.Size = 512 self.SamplingRate = 80000
camo.Bpems = 0 onpepeneHmne nHnumannsaumm (8): """ YcTtaHoBUTE YacTOTy AUCKPETM3aunmn
CWUrHasa paBHOWM 4YacTOTe BbIXOOHOro curHana. """ self.times = np.linspace(0,
self.Samples_accumulated.last_time, num=self.Samples_accumulated.num) gnais
xrange(self.Samples): self.Samples.append (np.ones (self.Samples_accumulated.num)) onsais
Anana3soHe (len (self.Samples_accumulated.times)): self.Samples_accumulated.times =
self.sampling_rate(self.Samples_accumulated.times, i) def Sample_rate (s, Bpems, uHgekc): """
MeTon YacToThl AUCKpeTmnsaymm. """ HOBbIN
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«Neurophina» — 3To Hebonbllas NnporpaMma, ncnonb3ytowas énbnmorekn cwRST nnm cw)SON gns
BbIMOJIHEHNS MOHW)KAOWEN ANCKPEeTMU3aLMn N 3aTyXaHUsa aMnanTyobl COOTBETCTBEHHO. Neurophina
paboTaeT c 6ubnmnotekonm KGBezier. 210 cwlLibrary onsa kpusbix be3be u cnnanHoB. be3be — 3TO
MPOCTO JINHUSA C 3 KOHTPOJIbHBIMU TOYKaMUn, KpnBasa — 3TO BeCKoHeYHas NocnenoBaTE/IbHOCTb
coeaunHeHHbIX OTPe3KOoB; anropnTm be3sbe n bubnnoteka KGBezier ncnonb3yTcs A5 MOCTPOEHUS
KPMBOW, a Mpoueaypbl CnianHa B 6ubnmnoteke ncnosb3yoTca oasa noctpoeHns 6a3oBon hyHKLMN.
KGBezier — 310 C++ Bepcus nonynspHon 6ubnmnotekn Matlab «Bspline», n «Neurophina»
NpUAepPXNBaAETCH TeX )Ke cornaweHmnn, 4to n Matlab. B yacTHocTu, SplineForm Ha3biBaeTcs
"GFM_splineForm™ n gonxeH bbITb ABHO yAajieH nocse ncnonb3osaHusa. Neurophina™ Takxe
coBMecTUMa C He-cw rnopToM KGBezier', ecnn nosnb3oBaTeslb TOro noxenaet. Co3gaeT dann
nMeHeM “decimate.wav', €CM 3TO BEPCUS C MOHUXKEHHOW YaCTOTON QUCKPETU3aLmm, nin
npope>xmBaeT BXOAHOW hals, ecnm 3To ouneHHasa Bepcus. CHMXKaeT 4acToTy AnckpeTtunsaumm (y)
00 YKa3aHHOro 3Ha4yeHuns. Kpusble Criia>knBatoTcs (MArko nam no besbe) Mmexay ykasaHHbIMU
3HavyeHuamu, kpueas ot 0,5 go 0,51 Takasa ke, kak n ot 0,5 go 0,51, HO oHa MsArkas. OTobparkaeT
pe3ynbTaTbl Onepaumn B pegaktTope (ecam BXxoaHoM dana coBnagaeT C BbIXOAHbLIM) 3aAepXXnBaThb:
"Neurophina™ Takxe nmeeT (pyHKLMIO 3a8ep)XKW, KoTopas paboTaeT cneaytowmm obpasom:
“3a4epXxKa (BpeMs 3aaepxKku)® T oeumMnpoBaTh (BBOJ, 3aZlep)KKa BBOAA, BbIBOA, 3a4epXKKa
BblBOAA) 3To0 co3aaeT inputDelay’ mononHuTenbHoe BpeMs B MUWJIMCEKYHAX, @ TakXXe Bblpe3aeT
1 nepepuckpeTmnsnpyeT BXogHOM pans. TOYHO TaK »Ke, Koraa Bbl 3anyCKaeTe npouecc, KoTopbii
3aHUMaeT CeKyHay BBoJa, NobaBbTE HEKOTOPYIO 3allep)XKY nepen Bbi30BOM ~decimate’, Bbl MOXETe
UMUTUPOBaTb 3PPEKT U3MEHEHNA YAaCTOThl ANCKPETM3aL UM BXOAHOIO curHana. Kak npasuno,
KOrfa Bbl XOTUTE COKPATUTb YaCTOTy AUCKPETM3aLnnM 40 NONOBUHbLI, Bbl fobaBnaeTe 2
MUNNCEKYHAbI BpeMeHn. Hanpumep, ecnum Bbl XOTUTE BbINOHUTL NPOPEXMBaHNE 0 NOJOBUHBI
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HaCTOTbl ANCKpeTn3aunn, Bbl XOTUTE, 4yTObBI BBO 3a4ep>XnBaJiCAa Ha 2 MNNNnceKyHgbl rnepen
3aMnyCcKoM NpopeXxknBaHus. dTa 3aaep>kKa 06bIYHO HAaxX0QUTCSA Me)Xay Ballen 4YacToTown
OUCKpeTmnlaumm ons
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System Requirements For Decimator:

Windows 7, Windows 8.1 nam Windows 10 Intel® Core™ i5-2500k, i7-3770K nnn aHanornynbii 4 I'b
0O3Y 20 I'b cBobogHoro mecta NVIDIA GTX 680, 970 nnn aHanorunyHeln, unn AMD Radeon HD cepun
7700, nan aHanornyHol TexHmn4yeckaa noganepxka Windows 10 Cny>xba TexHM4YecKon noaaepxku
Windows 10 no3sonseT BaM NO3BOHUTL NO BbIBpaHHOMY BaMn HOMEpPY U HEMELIEHHO NOroBOPUTL C
TEXHNYECKMM CNeunasncToM, He 3arpy>xasa U He yCTaHaB/IMBas NMPUI0)KEHNE TEXHNYECKON
nooaepxku. CoeepluanTe 3BOHKN C MOMOLLbIO MPUSIOXKEHNSA 1 NOJTyHanTe NMoMoLb
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