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Abstract

One of the main weak points of many automatic music generation
systems is their over-focus on harmonic parts and paying less attention
and in most of cases, omitting rhythmic sections of music.

Whereas, non-harmonic (percussive) elements of music are likely to have
as important role in forming the general structure of music as harmonic

parts

INn this paper, a hew rhythmic section generator is proposed that first
detects music tempo leveraging dynamic programing and then creates
multiline dynamic drum parts for the music track by considering some
music rules and utilizing random vectors

Proposed System

Given that the rhythmic part of music is very delicate in time and
deals with it in milliseconds scale, to generate an appropriate
drums part for a piece of music:
I- At the first stage, it Is essential to create a practical, precise and
flexible event detection system including onsets, beats, tempo
detection and 2- Determining if the beat is activated or inactivated
In eqach time segment.
3-synthesize drum loops that fit the music features including music
genre, emotion, dynamics, etc.
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Dataset

Total Model Architecture

Drums Track Generator Architecture

e DSDIOO music dataset including 100 real (acoustic wave) music with
comprising bass, drum, vocal and others Iin different genres and
separate wave files

e Utilizing the mixture of all parts except drums and test system

African

Classic Jazz
British Invasion Neo-Soul Ton 40 French
op Hindi anukkah
Spiritual Cool Jazz Ambient Industrial 1;1[;111;;110 Rock Hardcore Motown
Soft Rock  Hair Metal ~ Mixtapes  Black Metal Dancehall
Anniversary Latin Dance New Wave 40s Indie Rock Latin Jazz

Latin Rock

-InternationalUrban $oundiiacks

Bubblegum Pop

Adult Album Alternative Rap Metal Adult Contemporary Celtic Showtunes :
8C
50¢ Contemporary RandB ® Soul Freestyle
€aSON 01104 o
Barbershop

Salsa Contemporary Reggae Classical Period
Dub @

Alternative Rap Classic Country @ Garage 3 Dance
Hawaiian/Parific 90s
Traditional Folk

Video Game Music
Drum and Bass
Soca ; ; : Swing
Heavy Metal Dirty South Classic Alternative _OWINE 7 juht Rock
ejano Pop-Reggae Teen Pop Middle Eastern Classic Rﬂ“dﬂgncﬁplmk 1 Eleciro ; @ Funk Modern Rock
New Acoustic T0s Techno @ Rockabilly Tropicalia
:'W{Jl'ld Pop l n Valentine
Kids 0ld School Latin Pop Vocal Jazz
ia

Roll
Gangsta Rap Halloween v

ap Hard House
Arahic

Reggaeton
Rock Steady

Smooth Jazz
Kwanzaa Contemporary Blues  Acoustic Blues East Coast Rap Christmas Rggaﬂlnnﬂdgxim
g Alternative Folk Country Blues Environmental G lam ®

T

R

v Alternative Re ggae

Onset detection Mixer (Mixing input+

generated percussive track)

L)

4

Kick?-Metal v Pattern_Kick2 #1

Hihat? Metal v Pattern-Hihat? #1

Tempo estimation

Drums track Generator - User genre selection (input)

1

<
Beat detection -

Beat Correction

e Stepl: Utilization of Spectral flux for onset detection
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e Step2: Automatic tempo expectation using onset autocorrelation

e Step3:. Beat tracking using dynamic programming and estimated

tempo
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e Step4: Beat detection correction using tempo conditions

e Step5: Removing the estimated beats with very low energy in

neighborhood

e Step6. Drums track generation using data set of single hits of each

element of the drums considering detected beat map, percussive

music rules and entered genre by the user

e Step7: Mixing generated drums track with input wave music without

drums part to obtain a complete song
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e For each detected beat, it is fed to Semi-random loop generator
(For each of 10 track, if the loop hnumber is zero, it generates a new loop)
e The function rhythm generator is called
(According to music generation rules applied to an array of random
number generators and regarding each track and music genre, It
updates rhythm matrix)
e The function put is called
( It adds corresponding wave sounds of different elements to the

original song)

Results - Evaluation - Future Work

For a wide range of music genres, preliminary subjective tests show
promising Mmusic improvisation outcome and generation of creative
drumes section.

Next, we will extend our research on mentioned fields:

e Adding more music information retrieval methods such as music
meter detection for better music generation

e Utilizing other approaches for detection of inactive beats.

e Extracting more cues such as music events could be so helpful
IN deciding loops’ length

e Considering energy level in the neighborhood of each beat as a key
factor for deciding the amount of density of generated hits (peak
chorus-bridges-verses)

e Considering velocities and dynamics of the song In adding each
element
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