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Abstract We use a modified SampleRNN [1] architecture to generate music in modern genres such as black metal and math rock. Unlike MIDI and symbolic models, SampleRNN generates raw audio in the time domain. This requirement becomes increasingly important in modern music styles where timbre and space are used compositionally. Long developmental compositions with rapid transitions between sections are possible by increasing the depth of the network beyond the number used for speech datasets. We are delighted by the unique characteristic artifacts of neural synthesis.
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Introduction



The majority of deep learning papers on generative music focus on symbolic-domain generation, including all seven that appeared at ISMIR 2017[7][8][9][10][11][12][13]. Few have explored recent advances in neural synthesis (Wavenets[19], SampleRNN[1], DeepVoice[18]). Most style-specific generative music experiments have explored artists commonly found in harmony textbooks such as The Beatles[7], Bach[13], and Beethoven[1] but few have looked at generating modern genre outliers such as black metal.
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The tradition of functional tonality in harmonic composition has been studied extensively for centuries and is taught in music theory courses today. But since the twentieth century, the study of manipulating timbre has played a much more significant role in composition technique. Composers like Varese thought in terms of composing "sound-masses" to construct his symphonic scores [6] inspiring future artists to discover new sonic material.
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Related Work
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NSynth is a promising approach to neural synthesis. Due to re-synthesis of the magnitude spectrum in the baseline model, phase retrieval artifacts are present, while models that predict samples in the time domain don’t suffer from these artifacts[2].
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Our Process



We pre-process each audio dataset into 3,200 eight second chunks of raw audio data (FLAC). The chunks are randomly shuffled and split into training, testing, and validation sets. The split is 88% training, 6% testing, 6% validation. We use a 2-tier SampleRNN with 256 embedding size, 1024 dimensions, 5 to 9 layers, LSTM or GRU, 256 linear quantization levels, 16kHz sample rate, skip connections, and a 128 batch size, using weight normalization. The LSTM gated units have a forget gate bias initialized with a large positive Submitted to 31st Conference on Neural Information Processing Systems (NIPS 2017). Do not distribute.
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value of 3. The initial state h0 is either learned or randomized. We train each model for about three days on a NVIDIA K80 GPU. Intermittently at checkpoints during training, audio clips are generated one sample at a time and converted to a WAV file. Originally SampleRNN used an argmax inference method. We modified it to sample from the softmax distribution. At each checkpoint we generate 10x 30 second clips. Early checkpoints produce generalized textures. Later checkpoints produce riffs with sectional transitions. If after a few epochs it only produces white noise, restart the training. Sometimes a checkpoint generates clips which always get trapped in the same riff. Listen for traps before choosing a checkpoint for longer generations.
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The number of simultaneously generated clips (n_seq) doesn’t effect the processing time, because they are generated in parallel. The number is limited by GPU memory.
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Results
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Our best results used 5-layer LSTM, trained on whole albums, for 50k-80k iterations. Randomizing the initial state h0 generates more varied music. Datasets with a unified sound (songs with similar instrumentation that were mixed and mastered together) were better able to generalize and combine ideas together.
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Audio examples are available here: dadabots.com/nips2017/
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Room For A Ghost: mixed meter, odd time signatures, and abruptly sectional transitions
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We generated six minute compositions from a three song album by the rock band Room For A Ghost using 7-layer LSTM. The result retained the timbre of the original band, but had become "math rock". There were abrupt sectional changes, odd meters, and long rests. Math rock favors disjointed melodic contours with distorted tone and shifting metric emphasis. The original music did not have these elements.
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Krallice: atmospheric texture, tremolo-picked guitars, slow weaving sections
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Krallice is an American black metal project. The style is characterized by its ultra long progressive sections, textural rhythms, deep screams, and melodic weaving over a grid of steady, aggressive rhythmic attacks. These extreme characteristics make it an outlier in human music.
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We preprocessed 35 minutes audio taken from a single album. We trained using 5-layer LSTM and GRU models. The GRUs failed to learn the audio resulting in harse noise when sampled. The LSTMs were successful in training and sounded like Krallice. We generated twenty sequences with four minute durations.
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Aesthetics of Neural Synthesis
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While we set out to achieve a realistic recreation of the original data, we were delighted by the aesthetic merit of its imperfections. Solo vocalists become a lush choir of ghostly voices, rock bands become crunchy cubist-jazz, and cross-breeds of multiple recordings become a surrealist chimera of sound. Pioneering artists can exploit this, just as they exploit vintage sound production (tube warmth, tape-hiss, vinyl distortion, etc).
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Conclusion and Future Work



Creatively, we emphasize the importance of building neural synthesis models capable of generating music from raw audio, beyond just symbolic representations. Future work includes exploring local conditioning with hybrid representations of raw and symbolic audio. 2



74



75 76 77



References [1] Soroush Mehri, Kundan Kumar, Ishaan Gulrajani, Rithesh Kumar, Shubham Jain, Jose Sotelo, Aaron C. Courville, and Yoshua Bengio, (2017) SampleRNN: An Unconditional End-to-End Neural Audio Generation Model



79



[2] Jesse Engel, Cinjon Resnick, Adam Roberts, Sander Dieleman, Douglas Eck, Karen Simonyan, and Mohammad Norouzi, (2017) Neural Audio Synthesis of Musical Notes with WaveNet Autoencoders



80



[3] Ian Simon, and Sageev Oore, (2017) blog: https://magenta.tensorflow.org/performance-rnn



81



[4] Louis Bigo, Mathieu Giraud, Richard Groult, Nicolas Guiomard-Kagan, and Florence Leve, (2017) MIDINET: A Convolutional Generative Adversarial Network For Symbolic-Domain Music Generation



78



82 83 84 85 86 87 88 89 90 91 92 93 94



[5] Junyoung Chung Caglar Gulcehre KyungHyun Cho Yoshua Bengio Empirical Evaluation of Gated Recurrent Neural Networks on Sequence Modeling: arXiv:1412.3555v1 [cs.NE] 11 Dec 2014 [6] Chou Wen-chung. 1966b. "Varèse: A Sketch of the Man and His Music". The Musical Quarterly 52, no. 2 (April): 151–170. [7] François Pachet, Pierre Roy, Alexandre Papadopoulos (2017) Sampling Variations of Sequences for Structured Music Generation [8] Li-Chia Yang, Szu-Yu Chou, Yi-Hsuan Yang, (2017) MidiNet: A Convolutional Generative Adversarial Network for Symbolic-Domain Music Generation [9] Kosetsu Tsukuda, Keisuke Ishida, Masataka Goto, (2017) Lyric Jumper: A Lyrics-Based Music Exploratory Web Service by Modeling Lyrics Generative Process [10] Shunya Ariga, Satoru Fukayama, Masataka Goto, (2017) Song2Guitar: A Difficulty-Aware Arrangement System for Generating Guitar Solo Covers from Polyphonic Audio of Popular Music



96



[11] Hyungui Lim, Seungyeon Rhyu, Kyogu Lee, (2017) Chord Generation from Symbolic Melody Using BLSTM Networks



97



[12] Yifei Teng, Anny Zhao, Camille Goudeseune, (2017) Generating Nontrivial Melodies for Music as a Service



98



[13] Hadjeres, G., Pachet, F. and Nielsen, F., (2017) DeepBach: a Steerable Model for Bach Chorales Generation.



99



[14] Marchini, M., Pachet, F. and Carré, B., (2017) Rethinking Reflexive Looper for structured pop music.



95



100 101



[15] Eigenfeldt, Arne & Bown, Oliver & Brown, Andrew & Gifford, Toby. (2016). Flexible Generation of Musical Form: Beyond Mere Generation.



103



[16] Hang Chu, Raquel Urtasun, Sanja Fidler Song From PI: A Musically Plausible Network for Pop Music Generation



104



[17] http://www.flow-machines.com/ai-makes-pop-music/



105



[18] Sercan O. Arik, Mike Chrzanowski, Adam Coates, Gregory Diamos, Andrew Gibiansky, Yongguo Kang, Xian Li, John Miller, Andrew Ng, Jonathan Raiman, Shubho Sengupta, Mohammad Shoeybi, (2017) Deep Voice: Real-time Neural Text-to-Speech



102



106 107 108 109 110 111



[19] Aaron van den Oord, Sander Dieleman, Heiga Zen, Karen Simonyan, Oriol Vinyals, Alex Graves, Nal Kalchbrenner, Andrew Senior, Koray Kavukcuoglu, (2016) WaveNet: A Generative Model for Raw Audio [20] John M. Chowning Papers (SC0906). Department of Special Collections and University Archives, Stanford University Libraries, Stanford, Calif.



3



























des documents recommandant







[image: alt]





Data Analytics and Machine Learning 

â€œWe make data,â€� says Pawan Divakarla, data and analytics business leader for. Progressive, the 79-year-old insurance giant. â€œData is really the bread and butter for us. It's all we do.â€� In fact, Progressive views its data as a genuine asset. 










 


[image: alt]





Machine Learning and Open Courseware 

information (machine learning) ... Let the learning algorithm put different weights ... A linear SVM classifier was used to rank all possible recommendation links:.










 


[image: alt]





machine learning 

annuelle mondiale de 49 % jusqu'à 2023. Aujourd'hui, le MLaaS trouve un prolongement dans l'AutoML. Là où le MLaaS propose plusieurs services tels.










 


[image: alt]





MathMorphs: An Environment for Learning and Doing Math - Description 

the music and the score. Since 1997, the MathMorphs ...... The mathematical theory behind algebraic numbers is simple and well known. In order to compute ...










 


[image: alt]





MathMorphs: An Environment for Learning and Doing Math - Description 

our love and gratitude. ... The MorphicWrappers let you talk to any morph using CodeBalloons ...... the book "Text Compression" was acceptable in Smalltalk.










 


[image: alt]





Classification and machine learning techniques for fMRI data analysis 

May 27, 2009 - values ) or genetic variable ... Find boundaries in the image space that best separate ... Limitation : ignores dependences between variables ...










 


[image: alt]





Machine Learning & Data Science for Actuaries ... - Freakonometrics 

Editor of the freakonometrics.hypotheses.org's blog. Editor of Computational ...... samples can be decomposed in three parts Hastie et al. (2001). E[(Y âˆ’ Ì‚m(x)). 2. ] ...... 4 Information from URL : http://maps.googleapis.com/maps/api/geocode/.










 


[image: alt]





Bayesian inference for Machine Learning, Inverse Problems and Big 

from Basics to Computational algorithms. Ali Mohammad-Djafari ... 21-25, 2016. A. Mohammad-Djafari, Approximate Bayesian Computation for Big Data, Seminar 2016, Nov. ... Bayes for Machine Learning (model selection and prediction). 3.










 


[image: alt]





Machine Learning .fr 

If we only want to see how faces fall into different groups (wide, narrow, etc.), then .... handle classification but not regression; the algorithm might be able to do semisuper- ..... remain the same as in the original data set, but now the actual s










 


[image: alt]





Generating Adequate Representations for Learning from Interaction in 

and action spaces, and a large number of units that have to ... state space in the order of 101887. ... by adopting a particular bootstrap mechanism; and (4).










 


[image: alt]





stage talend : machine learning AWS 

Keyrus â€“ 387A, rue Saint Paul Ouest, MontrÃ©al H2Y 2A7, QC â€“ TÃ©l : 514 989 2000â€“ www.keyrus.ca. Offre de stage. MARS 2018. STAGE TALEND : MACHINE LEARNING. Lieu de rÃ©alisation du projet : MontrÃ©al, QC. DESCRIPTION GENERALE ... Une success-st










 


[image: alt]





musicien de metal artiste black bassiste batteur 

Are you looking for musicien de metal artiste black bassiste batteur chanteur chanteuse guitariste. PDF?. If you are areader who likes to download musicien de ...










 


[image: alt]





Automated time-window selection based on machine learning for full 

Synthetic data are generated by solving the seis- mic wave equation using an effective and efficient numerical algorithm. In order to ensure inversion accuracy ...










 


[image: alt]





Learning to control a brain-machine interface for 

Oct 13, 2003 - JEO and CSH contributed Beowulf cluster simulations and analyses. REC contributed the initial stages of this study. JMC, DMS, and MAL.










 


[image: alt]





Big Data and Machine Learning with an Actuarial ... - Freakonometrics 

Statistical Learning and Philosophical Issues. From Machine Learning and Econometrics, by Hal Varian : â€œMachine learning use data to predict some variable as ...










 


[image: alt]





Automatically Generating Interfaces for Multi 

example is that I might have some control over the thermostat in my office, but only to set the ... Aiwa CX-NMT70 shelf stereo and the AT&T 1825 telephone/answering machine. ... many errors using our hand-designed interfaces [Nichols 2003].










 


[image: alt]





Automatically Generating Interfaces for Multi 

control, should it download pre-designed user interfaces from each appliance, or should it download an abstract ... In this position paper we describe the.










 


[image: alt]





For easier metal wor 

called out in the plans - without first drill- ing a pilot hole in the .... Let me put that another way. Once you .... ceived with my kit were sorry looking specimens...










 


[image: alt]





Fasteners for Sheet Metal 

Acier Brut. Rivet Bushes. NiethÃ¼lsen. Ecrous Ã  Riveter www.lancasterfastener.co.uk t. +44 (0)1524 62645 f. +44 (0)1524 66367. PRODUCT DESCRIPTION.










 


[image: alt]





Bioinformatique et machine learning pour la santé 

6 déc. 2018 - E. Bernard, Y. Jiao, E. Scornet, V. Stoven, T. Walter and J.-P. Vert. Kernel multitask regression for toxicogenetics. Molecular Informatics, 36(10), ...










 


[image: alt]





Rock Mechanics and Rock Engineering .fr 

This page has been reformatted by Knovel to provide easier navigation. 10 .... (After Brown (1985) 'From theory to practice in rock engineering'. Proceedings ... The principles of rock engineering have developed from the ..... Tunnels & Tunnelling, 9










 


[image: alt]





Fasteners for Sheet Metal 

Zinc Plated (CR3). Stahl Verzinkt (CR3). Acier ZinguÃ© (CR3). A2 - Stainless Steel. A2 - Edelstahl. Inox - A2. Self Colour. Blank. Acier Brut. Hexagon. Sechskant.










 


[image: alt]





A Machine Learning approach - to Motor Adaptation 

Sep 19, 2014 - Incremental: the model is improved each time a new data point is received ..... The mapping can be learned incrementally from samples .... arms. In Proceedings of the Tenth International Conference on Simulation of Adaptive ...










 


[image: alt]





Introduction au Machine Learning - Claire Vernade 

7 janv. 2015 - vient Ã  trouver les vecteurs propres de la matrice de covariance des donnÃ©es, symÃ©trique donc diagonalisable en base orthonormÃ©e.










 














×
Report Generating Black Metal and Math Rock - Machine Learning for





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



