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Recently,the approaches using artificial
neural networks, which are based on
the principles of the organization
and functioning of biological nervous
systems, have started to prevail among
the methods of signal processing. The
flexibility of adjusting the parameters
of such algorithms in the course of
their adaptation to the input data
makes it possible to solve a variety of
problems in spectral analysis, filtering,
identification and classification of
signals. In general, all the methods
of using neural networks, one way
or another, could be summarized to
prediction, when the algorithm should
react in a certain way to changes
in the input signal adjusting to its
statistical parameters. The indicator of
this changes is the error signal, which
is formed by comparing the input and
output signals. During learning, the
neural network refines the parameters
of the algorithm in such way as to
minimize the resulting error.

The interest of presented work relates
to the use of error signals obtained
in solving forecasting problems
with a linear neural network for
constructing a musical composition.
As a sound programming environment,
a hybrid system ‘computer-modular
synthesizer”is used where such signals
allow to control the sound synthesis
parameters. To gain the artistic
effect, the resulting electrical signal
transformed into the mechanical
vibrations of different resonators
through the use of vibromotors. This
approach enhances the element of
unpredictability and inaccuracy during
sound reproduction.




SERGEY KOSTYRKO

Sergey Kostyrko is a musician and
sound artist located in St. Petersburg.
His recent interests focus on the
design of sound algorithms grounded
on techniques of mathematical and
physical modelling as well as on the
development of interactive audio-
visual systems based on generative
algorithms and data sonification
principles. He is a co-organizer of
Fulldozer Festival (St. Petersburg,
2013, 2014), Spina!Fest (St. Petersburg,
2016,2017) and series of club concerts
SpinalParty (2013-2017) as well as a
co-founder of Spina!Rec cassette label.

As a musician, he works in the area
of improvisational and noise music.
During concerts and studio sessions,
he combines digital and analog
approaches to sound synthesis
and signal processing employing
modular synthesizer, microcontrollers,
laptop, tablet and multi-channel
sound systems. He collaborated with
Rutger Zuydervelt, Jason Kahn, Daichi
Yoshikawa, Dariusz Mazurowski,
Gaudenz Badrutt, Gaute Granli, Ilia
Belorukov, Kurt Liedwart, Konstantin
Samolovov, Alexei Borisov, Alexandr

Zaitsev, Andrey Popovskiy, Alexandr
Markvart, Boris Shershenkov, and many
others.

The recordings with his participation
were released by Mikroton Digital
(Russia), Spina!Rec (Russia), Zeromoon
(USA), Pilot Eleven (UK), Midnight
Circles (Germany), A.M.P-Recs (Mexico).
He visited with concerts Finland, UK,
Germany, Italy, Hungary, Sweden. Recent
performances and exhibitions include
Present Perfect Festival (St. Petersburg,
2018), Protoart (St. Petersburg, 2018),
Prepared Wednesdays (Moscow, 2018),
Cyfest-11 (2018, St. Petersburg),
Mediaspank (2017, St. Petersburg), The
Well-Tempered Brain (Hamburg, 2017),
Swiss Noise (Moscow, Yaroslavl, St.
Petersburg, 2017), Brighter Days are
Coming (St. Petersburg, 2017), What
Thinking Sounds Like (Stockholm,
2017).

Kostyrko is an associate professor of
St. Petersburg State University. He has
a background in the development of
analytical and computational methods
for solving boundary value problems of
the elasticity theory. His research area

covers the different aspects of
mechanics and thermodynamics of
thin film materials. The results of his
research are supported by numerous
grants of Russian Foundation of
Basic Research, Government of Saint-
Petersburg, Saint-Petersburg State
University and German Academic
Exchange Service. List of his scientific
publications numbers more than 60
items, including a number of articles
in leading world’s journals in solid
mechanics, such as International
Journal of Solids and Structures and
International Journal of Engineering
Science. In 2018, he was elected as a
member of Global Young Academy that
aims to bring together young scientists
from all over the world to solve global
problems that require interdisciplinary
expertise and to promote a scientific
culture. that require interdisciplinary
expertise and to promote a scientific
culture.
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B nocnegHee Bpems cpeau METOAOB aHa-
NM3a CUrHanoB Cctanu npeobnapatb noa-
X0fbl C WCNONb30BAHWUEM MCKYCCTBEHHbIX
HEMPOHHbIX CeTeil, NOCTPOEHHBIX MO NPUH-
uMny opraHusaumMmM M (YHKUMOHMPOBaHMSA
610N0TMYECKMX HEPBHbIX cucTeM. MMBKOCTb
HacTPOKKM NapaMeTpoB TakMX anropuTMOB
B X0/l WX ajanTauuu K BXOAHbIM AaHHbIM
no3BonseT pellaTb Camble pasHble 3a4aun
no CnekTpanbHOMYy aHanusy, dunbtTpaumu,
MAEHTUDMKALMM U KNacCUPUKaLMK CUTHa-
nos. Mpu 3ToM Bce cnocobbl UCMONb30Ba-
HUS HelipoceTel CBOAATCA, TaK UNM MHaue, K
NPOrHO3MPOBaHMIO, KOrAa anropuTM OMKEH
onpefeneHHbiM 06pasoM cpearMpoBaTb Ha
M3MeHeHWe BXOAHOro CurHana, noacTpau-
BasiCb NMOJA €ro CTaTMCTMYECKME NapaMeTpbl.
MHOMKAaTOpOM  3TOTO  U3MEHEHUS  CIIYXUT
curHan ownbku, KoTopblit GopmupyeTcs npu
CpaBHEHWUW BXO[HOTO M BbIXOAHOMO CMrHa-
nos. lMpouecc obydyeHns HENpPOHHON ceTn
No3BONAET YTOUHATb NapaMeTpbl anropuTMa
Takum 06pa3oM, 4TOBbl MWHMMM3MPOBATb
BO3HMKAIOLLYIO OLIMOKY.

WHTepec npenctaBneHHoi paboTbl cBA3aH
C WCMOMb30BaHWEM CUrHaNoB OLWMGKM, No-
NyyaeMbiX NpU pelleHun 3aAay NporHosu-
poBaHMs Ha OCHOBE JIMHENHOW HelpoceTu,
NS MOCTPOEHMS My3bIKaNbHOW KOMMO3W-
umun. B kayectse cpesibl NporpaMMmUpOBaHKs
3ByKa wucnonbsyetcs rmbpuaHas cuctema
«KOMMbIOTEP-MOAYNbHBINA CUHTE3ATOP», rae
TaKoro poAa CUrHanbl NO3BONSIOT YNPaBNATL
napameTpamu cuHTesa. [Ing ycunenus xyno-
XeCTBeHHOro 3ddekTa nonyyaemblit snek-
TPUYECKUIA CUTHAN NocpeacTBoM BUGPOMO-
TOpPOB TPaHCHOPMUPYETCS B MeXaHWYeckne
KonebaHWs pasfIMuHbIX PEe30HaTOpOB, YTO
TaKKe BHOCMT HEKOTOpYyW Henpepnckasye-
MOCTb U HETOUHOCTb B XOA€e BOCMpou3Bese-
HUS 3BYyKa.



CEPTEN KOCTBIPKO

Cepreit  KoCTblpko — My3bIKaHT W3
CankT-MeTepbypra, paboTatoLuii B 06-
nactum MMI'IpOBl/GaLll/IOHHOI;i n LIJyMOBOﬁ
My3bIkM. Ero MHTepechbl B 3TUX Hanpas-
NEHMAX COCPefOTOYeHbl Ha CO34aHUM
aNropuTMOB CMHTE3a 3BYKa Ha OCHOBE
MaTeMaTUYECKUX U ¢M3MHECKMX MO-
fleneit, a Takxe Ha NpPOEKTUPOBaHMM
WHTEPAKTUBHbIX AYyAMOBU3YaNbHbIX
CUCTEM, B OCHOBE KOTOPbIX NexXaT re-
HepaTuBHbIE ANrOPUTMbl U NPUHUM-
nbl COHMUKALMMU AaHHBIX. Bo Bpems
KOHLEPTOB M CTYAMMHBIX CECCUi OH
coyeTaeT aHanoroebli M UUDPOBOM
NOAXOA K CMHTe3y 3Byka M obpabotke
CUrHaNOoB, UCMONb3YS NPU 3TOM MOAY/b-
HbIii CMHTE3aTOp, MUKPOKOHTPOM/EPSI,
N3NTON, NNAHWET U MHOTOKaHaNbHble
3BYyKOBble cucTeMbl. KOCTbipKo fBnseTcs
CO-OCHOBaTENeM KacceTHoro neibna
SpinalRec, a Takxe OAHUM U3 OpraHu-
3aTOpPOB MeXAyHapOoAHbIX decTusanei
Fulldozer Fest (CankT-Metepbypr, 2013,
2014), SpinalFest (Canxr-leTepbypr,
2016, 2017) u cepun KnybHbIX KOH-
ueptos SpinalParty (CankT-leTepbypr,
2013-2017).

OH npuHMMan y4actme BO MHOXeCTBe
POCCUIACKMX M MEXAYHAPO/HbIX PecTu-
Baei Kak C CONbHbIMU MPOEKTaMK, Tak
1 B PasaMyHbIX Konnabopauusx ¢ Taku-
MU My3blkaHTaMmu, kak Pytrep 3yiinep-
BenT, [xeiicoH KaH, Janum Mowmkasa,

lfayte lpaHnu, Unbsa Benopykos, Kypt
Nvpeapt, Anekcangp 3aiiues, KoH-
crantuH  Camonosos, Bbopuc Lep-
weHKoB, Anekceii bopucos, Anapeit
MonoBckuii, Anekcanap MapkeapT
MHOTMMU ApYTrUMMU.

3anucK ¢ ero yyacteM MOXHO HauTU
neibnax Mikroton Digital (Poccus),
Spina!Rec (Poccusi), Zeromoon (CLUA),
Pilot Eleven (Bennkobputanus),A.M.P-
Recs (Mekcuka), Midnight Circles
(Tepmanus) n ppyrux. 3a nocnenHve
HECKONbKO NeT OH NOCETUN C KOHLep-
Tamn OuHnsHamio, Benukobputanuio,
lepmanutio, Utanuio, Benrpuio u Lse-
umio. HenasHue BbicTaBku 1 decTuBa-
nm BkntoyatoT Present Perfect Festival
(Cankr-MeTepbypr, 2018), Protoart
(Canxr-Metepbypr, 2018), T[oaro-
ToBneHHble cpeabl (Mocksa, 2018),
Cyfest-11 (Cankt-lNeTepbypr, 2018),
Mediaspank (CankT-Metepbypr, 2017),
The Well-Tempered Brain (fambypr,
2017), Swiss Noise (MockBa, Sipocnas-
nb, CaHkT-Metepbypr, 2017), MpasgHuk
K Bam npuxoaut (CaHkT-Metepbypr,
2017), What Thinking Sounds Like
(Crokronsm, 2017).

Byayuu HayuyHbIM  COTPYAHMKOM 1
[OLEHTOM CaHkT-lMeTepbyprckoro
rocyAapCcTBEHHOrO yHMBEpCUTETA,
Cepreit Koctbipko cneuuanusumpyetcs

Ha pa3paboTke aHANUTUYECKMX U Bbl-
YNCTUTENbHBIX METOLOB ANS PeLueHns
KpaeBbIX 3ajay TEOpUWU YNpyrocTu.
O6nactb ero Hay4yHbiX WHTEpecoB
BK/IIOYaeT WUCCNeoBaHWEe MexaHuye-
CKUX M TEPMOAMHAMUYECKUX CBOWMCTB
TOHKOM/IEHOYHbIX MOKpPbITUIA. [MpoBo-
[MMble UM UCCNeAOBaHUS MoAaep-
XaHbl rpaHTamu Poccuitckoro doHaa
dyHAaMeHTaNnbHbIX uccnenoBaHui,
MpasutensctBa  CawkT-MeTepbypra,
CaHkT-lNeTepbyprckoro rocynapcTBeH-
HOro yHuBepcuTeTa M [epMaHcKoi
cnyx6bl  akageMuyeckux 0BMeHOB.
Cnucok NOArOTOBJIEHHbIX WM Hayu-
HbIX Ny6AMKaumiA HacuuTbiBaEeT Gonee
60 HaMMeHOBaHMI, BKlOYasi CTaTbu
B BeAyLWMX MMPOBBIX XypHanax no
MexXaHuKe TBepAoro Tena Takux, Kak
International Journal of Solids and
Structures u International Journal
of Engineering Science. B 2018 roay
OH 6bin M3bpaH uneHom MexnayHa-
pOLHO/ MONOAEXHON akajemuu, oc-
HOBHas LeNb KOTOpoi — 06beauHUTbL
MOMIOABIX Y4EHbIX CO BCEro Mupa Ans
pelenuns rnobanbHbix npobnem, Tpe-
BYIOLWMX MEXANUCLUMNAUHAPHOTO MOA-
XO0A3, U COAeICTBOBATL MPOABUXEHNUIO
HaY4HOM KyNnbTypbl.



