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http://arxiv.org/pdf/1508.06576v1.pdf

ROMIbIHOTEP HAYYUNICA MACATD MY3bIRY
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Biaxial Recurrent Neural Network for Music Composition

This code implements a recurrent neural network trained to generate classical music. The model, which uses LSTM
layers and draws inspiration from convolutional neural networks, learns to predict which notes will be played at each
time step of a musical piece.

You can read about its design and hear examples on this blog post.

Requirements

This code is written in Python, and depends on having Theano and theano-Istm (which can be installed with pip)
installed. The bare minimum you should need to do to get everything running, assuming you have Python, is

sudo pip install —--upgrade theano
sudo pip install numpy scipy theano-1lstm python-midi

In addition, the included setup scripts should set up the environment exactly as it was when | trained the network on
an Amazon EC2 g2.2xlarge instance with an external EBS volume. Installing it with other setups will likely be slightly
different.
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J10XKaMK 110 Mupy OpeJt >KMBoOi
3a co6011 BeJ1 CBOM BONCKA

BeJ1 ckBO3b roipl, cCHera u 3HOIM
Bepuia nobdena 6m3ka

Y10 3TO: NNoa BoOGpaXKeHURA YenoBeKa Ui KOMMNbIOTEPHbIN
npoaykr?
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J1OXaMK mo Mupy O6peJt >KUBOi
3a co6011 BeJ1 CBOM BOMCKA

Bes1 ckBO3b roapl, cHera M 3HOM
Bepuia nobdena 6m3ka

Y10 3TO: NNoa BoOGpaXKeHURA YenoBeKa Ui KOMMNbIOTEPHbIN
npoaykr?
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[IupoBaJ 3akar, youpaJs paccBer,
Orcrynasia 60J1b, aj1as Karejb
Ilagana ¢ kpecra, a mepTBBIE yCTa
I'opao n ynpsimo menraam: «Ilo6exal»

Kpacusble cTuxu... Youn?
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[IupoBa 3akar, youpaJs paccBer,
Orcrynana 60J1b, ajiast KamneJjib
[lagana c kpecra, a MmepTBBI€ yCTa
['opao n ynpsamo menraan: «Ilobena!»

Kpacusble cTuxu... Youn?

! Bce-taku ectb uTO-TO UCKYccTBeHHOE. | [ouepk
KOMIIbIOTEpa

HerT, 310 necHa «[MNoGena» Eropa Jletoea
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KocTtpsb! 1 3Be3/1b1 BBIMOKJIN JIOT/IA
Ha nouHnoi1 poce, Ha CbIpOM BeTpy
byaer HOBBIN JIeHb

JHoarni sicHbIN JeHb

Bort ewe o6pasey noazuun. Kro asrop?
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KocTtpsb! 1 3Be3/1b1 BBIMOKJIN JIOT/IA
Ha nouHoI1 poce, Ha CBIPOM BeTpy
byaer HOBBIN IeHb

Hosarmi sicHbIN 1€Hb

Bot ewe o6pasey nosasun. Kro aerop?

v Jla JleToB xe

[a! lNecHa ¢HoBbIW AeHb»

HeTt, 5T0 KOMIIbIOTEP HACOUMHSLI
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A BIDKY 9TO, 1 HEMHOTO NIPaB
A BIOKY 9TO, 1 HEMHOTO IIpaB
A BIDKY 9TO, 1 HEMHOTO IIPaB
Ha yepuom ¢iare — myxa

NMocnegHuin BOonpoc. YenoBek unm Kkomnbiotep?
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A BIOKY 9TO, 1 HEMHOTO IIpaB
A BIOKY 9TO, 1 HEMHOTO IIpaB
A BIDKY 9TO, 1 HEMHOTO IIpaB
Ha yepnom ¢iiare — myxa

MocnegHun Bonpoc. YenoBek unm Kkomnbiotep?
JleTos!

Vv I\'()A\un.ul](‘l)f

[a, necHa Ha3biBaeTca «KapToHHbIK OyTepbpoar. Ee Hanucan poboTt




ROMIbHOTEP HAYYUACA NMACATD HHYPHAJIMCTCKUE SAMETRM HA OCHOBE JIAHHBIX
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THE AGE OF robot writers is upon us. The Associated Press
uses software to generate news stories on corporate
earnings reports. Fox auto-generates some sports recaps



PACCKAS, HAMMCAHHbIM HOMMBIOTEPOM, BbILLEN B
OUHAJ JIMTEPATYPHOI0 KOHKYPCA
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«Po6oT-nucarenb» pobpanca ao
drHana nuTepaTypHOro KOHKypca
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WccneposaTtenu u3 YHusepcuteTa 6yayuiero Xakogare ¢ NOMOLLbHO
UCKYCCTBEHHOIO MHTENIeKTa Hanucanu poMaH, KOTopblit npowen B puHan
nuTepaTypHOi npeMuun umeHun Xocu CuHBUTU. O6BbABNEHUE NobGeanuTenen 1
Bpy4YeHue Npu3oB COCTOANOCH ewe 12 MapTa, 0AHaKO pasfiuyHble U3faHun
06paTuiv BHUMaHUe Ha 3TO CO6bITUE TONbKO ceivac.

CeeXxee

19:17 OU3NKM
06bACHUNK
3epKanbHyo
Hepa3bopuYMBOCTb
30/10TUCTOrO
ckapabes

16:12 XMLUHbIe MONINKOCKU 3acTaBuu
CBOMX XXepTB 3BOJTIOUMOHNPOBATD

14:42 Marma nog BynKkaHamu
OKasanacb NoYTu TBEpAOH

10:34 Kpbicam NoMOrnm BOCCTaHOBUTb
pa3spe3aHHbli CMMHHOW MO3r

suepa JlOBUTENM NpO6ENOB OKasanuchb
6oraye CTOPOHHUKOB Tabynsyum



MOXXHO JIU CY4TATD 3T0 UCKYCCTBOM?
HE BAXHO



C HAXAbIM JTATIOM AEJIErMPOBAHWA Mbl CTAHOBUMCA [JIVIIEE?

PEAJIUSALIMA —> CMbIC)]
ObbERT —> WJIEA
ROMWPOBAHME CTUJIA —> CO3AAHUE CTUIIA
RJIACCUDURALIMA —> OHTOJIOMUA
[0JYMHEHUE —> LIEJIENONIATAHUE
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RARUE PABOTbI (CIMOT'YT BbIl0JIHATb POBOTBI?

_> Management, Business, and Financial
B Computer, Engineering, and Science
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UCTOYHWUK: J0KJIAZ «THE FUTURE OF EMPLOYMENTY, OXFORD UNIVERSITY, 2013
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M3MEHEHWUE NPODECCUN APXUTEKTOPA 3A NOCJIEAHUE NECATUIIETUA
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[PUAETCA NEPECMOTPETD MOHATHE PABOTDI

JOBETMBHOCTD

¢YCREtHHOCTL?
[IPOMECCUA —> TIPU3BAHUE
PALIMOHAJIbHOCTD —>  3MOLIMOHAJIBHOCTb
BE3YCJ10BHbIW BA30BbIM J10X0/1
PABOTA 1114 POBOTOB, H{W3Hb 114 JIDEX



410 bbl Bbl 1EJIAJIW, ECJIA bbl BAM HE
HYHO bblJI0 SAPABATbIBATD JAEHbI U?
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PASPELIEHME HA JRCINEPUMEHT, HA OLLMBKY, HA CTPAHHOE NMOBEAEHUE, HA
MPPALINOHAJIbHOCTD...

3ATIPEIEHO

SAIPELLATb



A TEM BPEMEHEM...

RAKOBA BEPOATHOCTb, 4T0
YEJIOBEYECTBO MEPEMMBET 21 BER?



A TEM BPEMEHEM...

MAPTHH PU3
UCCJIEAOBATEJIb [J10BAJIbHBIX PUCKOB |
59-W NPE3UJEHT JIOHZ10HCKOr0 KOPOJIEBCKOI0 UBlIJ.ECTBA



HOBbIE KOJUIEKTUBHBIE ZEUCTBUA

MEPAPXUA —> [0PU30OHTAJIBHOCTD
BHEAPEHUE —> JIBOJIOLIWOHHOCTD
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