Smart Accompaniment System Based

on ROS
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Abstract

In a familiar band performance, it is a group of people
who play different instruments, such as snare drums and
guitar. In band practice and rehearsal, it is necessary to set
up a time in advance or set aside some external factors to
get together to practice. Therefore, we have developed an
intelligent accompaniment system based on ROS (Robot
Operating System) in order to play a piece of music by
ourselves. The system is designed to detect and calculate
the rhythm of the guitar tone, and allow the snare drums
to play along with the rhythm. By first processing the
received guitar sound signal to get its rhythm (BPM), and
then using the detected BPM value to control the motor
to swing the drum stick, so that it can accompany the
guitar. This allows individuals to practice and perform as an
orchestra. This system features a drum that can change the
tempo as the guitarist plays faster or slower. In addition,
the pedal is also designed to allow the guitarist to change
the combination of big drums and snare drums according
to the performance needs, so that the soloist can also have

the performance effect of an orchestra.

Music Signal Analysis

The discrete wavelet conversion is used to analyze the
music signal of the guitar by having the characteristic
values of the signal in both time domain and frequency
domain. Here the db5 of the Daubechies Wavelet family is
used as the base function of the signal, and the signal is
reconstructed after the wavelet fifth order conversion, then
do the down-sampling and the autocorrelation coefficient is
extracted. Finally the BPM (beats per minute ) of the guitar
is calculated, so you can get the beat speed played by the

guitarist.

Internet and Motor Control

Using the topic method of ROS communication as the
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communication method, first of all, all the nodes need to
register with the node manager (Master), and the node who
is the publisher of the message will publish the message of a
specific topic, and the node who subscribes to the message
(Subscriber) will subscribe to the topic under the command
of the master, and achieve the way of receiving messages

from each other.

First, the guitar music is recorded by the computer. When
the computer analyzes the BPM of the music, it sends a
message to the topic named chatter, and the message
content is the BPM value. The Raspberry Pi, as a subscriber,
subscribes chatter's message, and after receiving the
message, it will send the message to the Arduino UNO to
control the motor to play the jazz drum. This is combined
with a photo interrupter to allow the motor-controlled
drumsticks to precisely strike the exact beat and speed up
or slow down the rhythm of the drumsticks according to
different BPM values. The three pedals can also be used to
select the appropriate combination of big and small drums
to achieve an intelligent accompaniment system for a solo

band performance.
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