IToTokOBast MOAU(PUKALIS pEUH

Kunosues Hukura
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IlocTanoBKa 3agaHusd

Pa3pa0oTka yCTpOKCTBA IS HOTOKOBOM
MOJIU(PHUKALIMH PEUYH:

* YCTPOUCTBO AOJIKHO OCYIIECTBIIATH 3alIUCh 3BYKA,
IpeoO0pa30BAHMUE €TI0 CIIEKTPa U BOCOPOU3BEACHUE
MOJIM(PUIIUPOBAHHOIO CUTHAJIA B P€aJIbHOM
BpeMeHH (¢ 3aaepkkoi menee 0,02 ¢).

e AJITOPUTM JIOJKEH ITOAAECPKUBATH BO3MOKHOCTD
TOHKOW HACTPOMKHU HNapaMETPOB MOIU(PHUKALINU
rojoca.

* [ I0TOKOBBIN AJITOPUTM AOJKEH OCYILECTBIIATH
mpeoOpa3oBaHUE 3ByKa 0€3 CEphE3HBIX apTE(PAKTOB.



BapuaHTHI peanu3anuu

e bII®-mogudukanus yactorel-OIID
* lI3MeHEeHE TOHAIBHOCTH 3BYKA

 [IpeoOpazoBanue I nnnOepTa-n3MEeHEHUE
MTHOBEHHOM 4aCTOTHI- OOpaTHOE MpeoOpa30BaHUE



IIpeoOpa3zoBanue I nnroepra

Simple Example of Hilbart Transform
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(a) Instantaneous amplitude

(b) Instantaneous phase

| S(1)-5,m,(1dt=0.



IIpeoOpazoBaHuEe YaCTOTHI

A lingar chip Instamtansous frequency estimation
1 - ' - 0L - - - - r - - -
0.8 F H i ! 0048
0.8F ' .' T 0.04r
| =
o4t it i B noas
o2t | f |J i E 0.03
i I' ‘ | E nozg
0.3 E oo
o4 < ao1g
Y- ’I o.onf
od h “ nood
0 01 02 03 04 05 06 07 08 09 0 100 200 300 400 500 600 700 200 900 1000
(a) Time domain signal (b) Instantaneous frequency

u(t) = x(t) + jH p{x(1)} = a(r)e’?"

w=— and f =—— (3.6)



[IpeoOpa3oBaHNE YaCTOTHI

Supsnposition of two finsar fraguency modulstions Imstz mzneous freguency estmsation
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(a) Time domain signal (b) Instantaneous frequency



[IpeoOpa3oBaHNE YaCTOTHI

Supsnposition of two finsar fraguency modulstions Imstz mzneous freguency estmsation
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4. Bulqucienue

KOMRIAEKCHBIX UdCHOom

Smp = le(A mpy @mp)

X
te o]

Spif = fo(], Dpif)

0 o]

8. Bsoo 7. Komnaexcuoe 6. Borvucaenue 3. Buldeaenue
npodoadicente cuziand Ghazel u amMnIUMYOBL ozubaroweti
logAmpBuffer
. I
xBuffer
Xin = H{logA
I()gAmp(M) B ( s mﬁ)
u=x+ it Hilbert kernel
p(u)
Hilbert kernel Ppif = @ - Pop

B npoyecce ofpabomxit cuchana npeotpazoeanie o0 . 00 |

Tuas6epma npousgooumca 2 pasd. ; .

[l 0boux npeobpazoeantit MoXCem Obiine P hlBuﬂ er

UCHOABI0BAHO OOHO U MO Jice ﬁﬁpﬂ.

[e0]

Hpu oudhpepenyposanuu
CRAUKH bl HA 2T 001xCHbE
CoMUAMUEATBCA

3. Moduurayus
KOMIACKCHBIX
uqcmon

Smp ont :.f(Smp‘ Spif. m)
Spif_out = g(“m[), Spif, m)

2. Bocemanosiaenue
cuznana

(Smp out, Spif c:u!)

1. Brioo

You
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IIporpaMMHEBIE€ OJIOKH

[TycToi O€CKOHCUHBIN LIUKJI

IIpepriBanm
Tanmep,
ALTII



(Cxema yCcTpoucTBa
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NHCTpyKITHA 110 DKCIUTyaTauu

1. CoOepure cxeMy COINIaCHO YEPTEKY

2. IlopkimrounTe JUHAMUK U MUKPO(OH

3. IlopkmrounTe miaTy Kk koMmoeotepy depes USB
Ka0eb

4. T'oBopure B MUKpPO(OH

5. Jlist n3MeHeHus pe3ysibTara UCIOJIb3yHTE
peocTaThl
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