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Chord Changing Time Recognition from Ukulele Songs

Thawatphong Phithak, Jitimon Angskun, Thara Angskun
School of Information Technology, Suranaree University of Technology

thawatphong@sut.ac.th,

imon@sut.ac.th, angskun@

ABSTRAC This work aims to develop a method for

ukulele chord changing time recognition that

will be applied to create a smooth and realistic animation in the

development of an automatic 3D animation builder for ukulele self-

learning. The model construction uses 22 ukulele songs with various
n m

INTRODUCTIO!

The result of model construction showed that chord changing time is

not depended on song tempo and the type of connected chords.
Therefore, the optional solution is estimated by using the average
song tempo and the average chord changing time. The recognized
onord changing time is 0 28 seconds or equal 18 frames of 3D

‘The 4 fealures are examined consisted of chord, beaL 1errw andintensity. The example

1 chsering hekenely pint o the curve of oo powar Slope. The related points are
divided into 2 points, whi between 2 connected chords consisting of 1) time
point o minimm Inensiy in e previous chord, and 2) tme point o maximur inensity
in the next chord, as shown in Figure 5.

The ukulele is interested for Displaying Ul Py
and very popular in musical
instrument lovers because 1
itis melodious sound, easy e 3D Avimaton Acqubsttion
o carry, and inexpensive. ==
Itis the basic tool of music St i sy | o ) [
education  n primary [ ] [ames
schools. For studying on
ukulele, the players have o Sl
for learning, such as Reogiion ‘ | Chuogng Arman [
tuning, holding, touching
chords, _ fingering,  and e —
strumming patterns. o ey arels oy

I previous research (Phithak, Angskun & Angskun, 2014; Phithak, Angskun & Angskun,
2015), the method of strumming patiern recogniion from ukulele song was studied both

rigure &
"chora. baat. tempo, and Inkenity

rigures
etween  connecied chords

of basic and advanced strumming. Recently experiment buill a machine
received 82.6% of F-measure and the designed approach could correctly recognized

i in
point of touching the string before moving hand o the next chord and it will occurs in
number 4 of beat counting. Moreover, the time m\m of maxlmum \nlenslw in the e

of an automatic 3D animation builder for displaying ukulele playing, which can be
presented in the framework as shown in Figure 1

More tan a siumiing patten, the impartant information forukulle piayer i crord
Chord s a setof

melody and provide ythm to a song. There are 184 chords for pllying ukulele songs
(Ukukele-Tabs.com, 2013) and each song has unlimited chords. Chord recogniton is a
sub-partof purpose system, which is the
performed by a Non-Negative

‘main research. In this work, chord recognition is
Least Squares (NNLS) Chroma and Ghordino (Mauch &

METHODOLO

Song tempo is the first considered element about ukulele chord changing. That is

. For o

should be used changing time more than a fast tempo son e ition solution

Is operated for verlfying this predicting. The simple way to understand chord changing,
inany song as shown in Figure 2.

Is divided into 3 stages consisting of 1) feature extraction, 2) attibute extraction, and 3)
chord changing tme prediction as shown in Figure 3.

Figure 2 The locaton o chord hanging

itis the first point of strumming the string in will occ
mumber 1 f St couning. B of 1 POt il b6 ubtacd for GRluNG Shord
changing time for the attrbute extraction stage.

‘Atribute exiraction stage objects 10 extract data atiributes for chord changing time.
prediction. The important attibutes are divided into 2 parts as follows.

2.1) Song temj
10 song tempo estmaton. sonu lempo information can estimate hy ‘computing beal
average of

2.2) Chord changing time: One song has many limes of changing chords.
Therefore, the changing time-estimation is completed by computing the range between

g

| 3) Chord Changing Time Prediction

EXPERIMENTAL RESUL

Figure & presented the scatter diagram of
dalasets. The diagram displayed a disrupted

changing time. In addilon, the Statistc for
measuring distance of data close to the fitted
regression line or R-squared showed the
resull gets 0.0394 thatis a low rate.

s docucsed sbone. the cordchanging thne
does ot depend on song lempo. The of
factors that affect o chord changing such as musician playing style, musician's skil, the

touching position on

- B

Figure . The scattor lagram of datasets

‘Al the beginning stage.

tion

However, the ni
oulder for displaying ukuiele piaying. Therefore, the solulon of chord changing tme
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