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Abstract

Music is a universal language that does not require an interpreter, In which
feelings and sensibilities unite, regardless of the different peoples and
languages, Music has become an integral part of everyday human life but most
people do not have any knowledge of the musical notes, how to read them,
understand them and understand their meanings.

This thesis is an intelligence computer application It is easy for specialists,
talented people and science seekers to learn about the various musical signs and
to clarify the quality of each mark and facilitate reading the musical note and
knowledge of the tune later.

A system was proposed to distinguish musical notes printed using parallel
execution dubbed (Parallel Bat Musical Notes Recognition System PBMRS).

The proposed system (PBMRS) consists of two main stages: The process of
extracting the important properties found in the images of musical notes, Using
one of the feature extraction algorithms, the linear discrimination analysis
algorithm (LDA) to reduce the dimensions of images and thus reduce storage
space and increase the speed of implementation, This stage is done after the
process of processing the images of the musical marks initial treatment using
several procedures such that determining a way to delete musical lines, to
facilitate the extraction of properties and increase the accuracy of information
extracted in addition to facilitate the process of discrimination later.

The second stage represents the process of recognition using the bat
algorithm, which is one of the metaheuristic algorithms after adding
improvements to the bat algorithm to obtain better discriminating results.

The proposed system was supported by parallel implementation and the use
of the available computing capabilities to perform the parallelization process
using the (Developed Bat Algorithm DBA ) algorithm, which significantly

increased implementation speed.



The proposed PBMRS system was applied to 1250 different images of
various musical notes. The results obtained showed that the system achieved
efficient performance and high precision in the process discrimination in
addition to increasing the traditional speed of the system, where the percentage
of detection rate (96.6%) using the method of deleting musical lines, And the
percentage of detection rate equal to (93%) in a manner not to delete the
musical lines in the initial treatment stage , The speed up to (1.61688X) and the
using two cores , In parallel execution, the speed increase was (2.371X) using
four cores in parallel execution.

In order to implement the proposed system, MATLAB R2016a was used,
and the work was performed on a Windows10 operating system computer with

a processor (Intel® CoreTM 15-7200U CPU @ 2.50GHZ 2.70GHZ).



