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THAWATPHONG PHITHAK : THE DEVELOPMENT OF AN AUTOMATIC
3D ANIMATION BUILDER FOR DISPLAYING UKULELE PLAYING.

THESIS ADVISOR : ASST. PROF. JITIMON ANGSKUN, D.ENG., 192 PP.

MUSIC RECOGNITION/3D ANIMATION/UKULELE

Nowadays, the ukulele is very popular and it is selected by general beginners
to learn the first string instrument in music education. However, for self-studying
the ukulele, the beginners are required to know about a lot of basic information,
such as holding, strumming pattern, and touching chords, etc. A survey in the existing
string instrument playing systems shows that information for practicing ukulele is
lacking, Moreover, most systems do not allow users to import the desired song files
and many systems display an animation in 2D format, which is not flexible for
learning.

This research aims to develop an automatic 3D animation builder for
displaying ukulele playing. The first process of the development is recognizing
information related to the ukulele playing information which consists of two
sub-stages. The Stage 1 is strumming pattern recognition which is the method for
analyzing a proper strumming pattern of each query song. The main step of strumming
pattern recognition is strumming type prediction and strumming pattern
summarization. The experimental results reveal that the average correctness of
strumming type prediction of ten test songs is 89.98 per cent of F-measure; however,
all of test songs are summarized with the correct strumming patterns. The Stage 2 is
chord changing time recognition which is operated to calculate the appropriate time to

create a smooth and realistic chord changing animation. The result of estimating
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the chord changing time is 0.28 seconds on average, i.e. 18 frames of 3D animation
based on 60 frames per second.

The second process of the development is constructing 3D ukulele playing
animation, which consists of three sub-stages: 1) Building a strumming animation,
2) Building a chord touching animation, and 3) Building a chord changing animation.

The output of all the processes is integrated into the new system named
UkeMe3D, which allows users to import MP3 ukulele songs for recognizing ukulele
playing information and building 3D ukulele playing animation. The users can learn
how to play the ukulele and control the viewpoint from any angle.

The UkeMe3D system is tested by three user groups consisting of
1) the experts of ukulele playing, 2) the experts of system design and development,
and 3) the people who are interested in ukulele playing. The system usability testing is
administered by the post-study questionnaire. The testing results reveal that the overall
system usability is in a good level (X = 2.77 from 3). However, there is
a significant difference between the sample groups 1 and 2 at the significance level of
0.05 in terms of overall system usability and the criterion of helpfulness. Moreover,
the usability testing is performed by the thinking-aloud protocol, which receives more
than 60 difference opinions. Most opinions are about the advantages of UkeMe3D

system and some limitations for improving the system.
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