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1 Required Libraries

This project is written in python. The IDE used was Spyder for code writing and Google
Colab was used for training for 200 epochs on a GPU, as training could take a lot of time.
The list of required libraries to run this project are as follows. Please make sure these
libraries are installed on python to have a smooth execution.

e music21

e pygame

e pypianoroll
e pickle

e glob

e numpy

e keras

e tensorflow
e pandas

e matplotlib

2 Running the code

Place all files after unzipping the zip folder for code in a directory. The directory will
look like the following.



ThisPC > Downloads > Study > Thesis > Submission Code

.

data Dataset ogs Main code New Training Output Weights

o Network

Figure 1: Folder structure

There are 2 datasets provided in the folder. One is a smaller subset for faster training,
and other is a larger dataset which would take more time in training.



This PC > Downloads > Study > Thesis > Submission Code > Dataset

o Network

Figure 2: Dataset

There are 5 main code files which are present in the folder named ””Main Code” as
shown below



This PC > Downloads > Study > Thesis > Submission Code > Main code

datasetpy model.py options,py plotpy train.py

o Network

Figure 3: python files

The order to open codes is : Options.py>dataset.py>model.py>train.py>plot.py
The options file will be as shown below



File Edit §ea(ch Source Run Debug Consoles Projects Tools View Help

D B OEEQ@: D @ ai 113 e Ml e b= =» R o ol & -5 [Csersipoisems
Editor - C:\Users\pc\Sem3\options.py
[  options.py B dataset.py [-] model.py [ train.py [ plot.py [
14
5 mun
3 Created on Wed Jul 8 ©@:48:13 2020
4

5@author: pc
g e

7

8 L G e
9 number_of_epochs=208 #

10 batch_size mid=128

11 learning_rate=0.01

12

13 number_of_notes=500 !

14

15 basePath=r"C:\Users\pc\Downloads\Study\Thesis\Submission Code"

16

17 input_folder_MIDI=basePath+r"\Dataset\dataset small midi songs\* mid"
18 notes_filePath = basePath+r"\data\notes"

19 notes_filePath_weights = basePath+r"\Notes\notes"

28

21 LSTMweights_path=basePath+r"\Weights\LSTM\weights-improvement-206-0.1950- b1gger‘2 hdw‘S"
22 LSTMweightsSavePath=basePath+r"\New Training\LSTM\Weights" t e
23 LSTMlogpath=basePath+r"\New Training\LSTM\Logs\log.csv"
24

26 GRUweightsSavePath=basePath+r"\New Training\GRU\Weights"

27 GRUlogpath=basePath+r"\New Training\LSTM\Logs\log.csv"

28

29 LSTMoutput_fileName=basePath+r"\Output\LSTM\LSTM output.mid"
30 GRUoutput_fileName=basePath+r"\Output\GRU\[E{IMsIiqeliig. mid"

31

32 commonLogsPath=basePath+r"\Logs\logcom.csv"

33

34 loadTrainedWeights="yes"

25 GRUweights_path=basePath+r"\Weights\GRU\weights-improvement-201-1.5093- blggePZ hdfs5" #pat

Figure 4: options



This file contains all the customisable varaibles. The file mainly loads the paths
needed for the code to work and hyperparameters. There is a variable called basepath.
Change this to the folder where the zip folder structure is present. Other paths are made
relative to this path. There is a number of notes variable which decides how many number
of notes are to be generated by output. This is set as 500 for now.

Also, there is a variable which works on text "yes” and "no”. It is by default set as
yes to load pretrained weights which have been trained for 200 epochs. You can change
to no if you want to train model again from scratch and are not using included trained
weight files.

Run this python file after changing the values. This will load variables into memory.
Then run the next set of files dataset to parse dataset, model to create model, train to
train the model (it will not start epoch training to the model in case loaded weights are
being used) and then plot to finally plot the output.

After plot file is executed, it will display some graphs and analysis of the code by
default.

The Generated midi will be saved in the following folders inside Output folder under
respective GRU and LSTM folders.

R 1sT™

Figure 5: Output folder



Home  Share Music Tools

= v o R This Downloads > Study > Thesis > Submission Code > Output > GRU

»* Quick access - (h b
-1-1-1-1-1-

B Documents
B Picuur GRULoUtpUEmId | gru_test outputlm  gru_testoutpuizm  grute gru_testoutput4m  gru_testoutputS.m  gru_test outputém  gru test_outputZ.m
d d ] ] i

B ob id id
W logs

B Questions

B TestFi
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Figure 6: GRU folder

Home  Share  View  Music Tools

v 4 W > ThisPC > Downloads > Study > Thesis > Submission Code > Output > LSTM
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Figure 7: LSTM Folder



3 Output

The output produced is a MIDI file which has music notes. This file can be played either
in python console itself, or on an online MIDI player such as here E| Select the generated
MIDI file from folder and choose next and play. It will bring a piano roll in front of you
and you can press play button to play and pause the melody. For example :

1120 Title [es[pu[pu(?.nﬂ[@ * o ‘ Instrument Acoustic Guitar ¥ 9\ @{ | [+ g ‘ e :
55 2 29

W Add Audio Track

Figure 8: website player

To play on python console itself, after you run the plot.py file, go to the location on
code that reads ”play the clips generated”. For reference:

Thttps://onlinesequencer.net /import



File Edit Search Source Run Debug Consoles Projects Tools View Help

B @ rOBRG M= N X Fel €[ Vs
:\Users\pc\Sem3\plot.py 8 X Help 8 x
datasetpy £]  modelpy 1 trainpy £ plot.py B % Source Console ~| Object Ve %

7 :

146 freq = 44100
147 bitsize = -16

5 Here you can get help of any object by

[ channels.~1 pressing Ctrl+l in front of it, either on the
149 buffer = 1024 - Editc r the Consols

150 pygame .mixer. init(freq, bitsize, channels, buffer) = fororthe ole.

151 Help can also be shown automatically after
152 | writing a left parenthesis next to an object.
153

You can activate this behavior in

154 pygame .mixer.music. load(LSTHoutput_fileName) Preferences > Help.

155 pygame .mixer .music.play()

il Py e nusicoston) New to Spyder? Read our tutorial o
= 3 ) " Variable expl File expl

158 pygame .mixer.music.load(GRUoutput_fileName) jariable explorer | File explorer  Help

159 pygame..mixer.nusic.play()

TPython console 8 x
160 pygame .mixer.music.stop() 2 |0 comend B
4o o T
162 o 5 50 s 100 125 150 175 200 It
163 epocn
164 def open_midi(midi_path, remove_drums):

16 nf = midi.MidiFile() _ || [61: pygame.mixer.music.load(LSTHoutput_ileName)
166 mf.open(midi_path) | : pygame.mixer.music.play()

167 mf.read()

168 mf.close() In [7]: pygame.mixer.nusic.stop()

169 if (remove_drums):

170 for i in range(len(mf.tracks)): : pygame.mixer.music. load(GRUoutput_fileName)
ml mf.tracks[i].events = [ev for ev in mf.tracks[i].events if ev.channel != 10] : pygame.mixer.music.play()

172

173 return midi.translate.midiFileToStream(mf) In [9]: pygame.mixer.nusic.stop()

174

175 LSTM_base_midi = open_midi(LSTMoutput_fileName, False) =

: pygame.mixer.music.load(LSTHoutput_fileName)

176 GRU_base. : pygame.mixer.music.play()

177 base_nmid: 1 base_r
178 def 1list_instruments(midi):

idi (GRUoutput_fileName, True)
di

: pygame.mixer.music.stop()

179 partStream = midi.parts.stream()

180 print("List of instruments found on MIDI file:") pygame.mixer.music. load(GRUoutput_fileName)

181 for p in partStream: : pygame.mixer.music.play()

182 aux = p

183 print (p.partName) In [13]: pygame.mixer.music.stop()

184

185 list_instruments(base_midi) ~ v||In [14]: pygame.mixer.music.load(LSTMoutput fileName) e

Figure 9: console player

Execute these lines on the code :

pygame.mixer.music.load (LSTMoutput_fileName) pygame.mixer.music.play()

The console will start playing the melody. To stop, execute the line below it for stop:
pygame.mixer.music.stop()

You can do the same for playing GRU file as well.
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