Early Childhood Gymnastic_Mot
lon_Recognition.pdf

by

FILE
TIME SUBMITTED -JUL-20: 10PM (UTC+070 WORD COUNT
SUBMISSION ID 159865977 CHARACTER COUNT 171



Early Childhood Gymnastic Motion Recognition
System Using Image Processing Technology

I Asmaul Husna s Acherad 7 [@nil Abvad Tham
Student of Ectngal gincermg Department Ectrical Engmeening Department
D paartrment Hassnuddin University Hasamuddin Universuy
Haanuddin Universiy Muakassar, Indonesia Makassar, Indone sia
Maknssar, Indonesia anaha ni unkas.a id aml & unhas s id
il 1 Tl sy dent. umhoes ac 5d
A= Fahir Famuddin 5% Arvan Komala Java
Ectrical Engmeenng Department Posgraduate Stodent of Ectraal
Husamusddin LUniversity Engneenng Depariment
Makassar, Indofiesia Hosamsddin University
b e amhas i Mabas war, Indswwsia

Abstract - It & vory imporiat 1o assess the mokor deve lopment of
students in Early Childhood Education { PALD) schonls, The mokor
skills of smadents can be evalumied theough the abality of chaldnen
follow the gymmastic movements taaght by the eacha. A lage
number of sudens makes o difficult to monior the developrment of
children’s movements directly. In thes study . it s proposed o monitor
hﬂﬂpﬂlﬂtﬂ:ﬁhﬂﬂﬂhmﬁmd’hlﬂl
enercises in the . Leaming videos of students’ gymnastics
are umed into images. The obgect {students) on the frame are
recopnined using m-ﬂ“ﬁ'ﬂmIMImhﬂ
and the simdent's movemenis are detecied using Principal
Component Analysis (PCA). The experiment wsad IR0 picturnes o
training data, the trmining dots comsisted of B students” gynmastic
movements, cach movenent used 15 rainmg dats. In the esting
phuse using 4 video inpul leaming ¢ wercises of siudenls’ gymnashics,
1 viideo impul demamstraies 8 gyminastc mosements with a total of 4
studenis. The experumental resulits shar an scourscy mule of 9665

Keywords — Introducion o Mevessent, Histogram of Ovieated
Cirndiewnt (M), Priocipal Component Analysis (PUA L,

I, INTRODUCTHIN

Early childhood education (PAUD) is a wvery basic
educational vehicle in providing a basic framewiork of shape
and development of the basic knowledge. attitudes, and skills
of children. At the age of 4 vears, 50% of intelligence is
achieved, and 80% of intelligence reaches the age of § vears.
Leamning activities are a series of physical or mental or
spirilual activitics that are inlerrelaied o creale oplimal
lcaming. Physical activity in the form of basic skills while
psychobogical activity in the way of integrated abi lities.

Teachers have limitations in determuning the development
of students in the process of leaming gymnastics in school
because of the number of sudents who must control
simultancously with a large number. This resulied i the
process of determining the development of studenis is nol
optimal. Under certain conditions, students cannat control
their training activities so the teacher cannot recognize the
development of students’ movements. Therefore we need a
system 1o help teachers recognize the owverall studemt
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gymnastic movements so thal the results of an assessment of
siudents’ development will be more comforiable,

Rescarch related to movement recognition has been carried
out by wtilizing the Kinect camera technology and image
pricessing technology. Sinome Bianco in 2013 conducted a
study 0 auomatically recognize the sequence of karale
movements and provide an assessmeni o measre of the
quality of the movements. The sudy was conducted using
several different modules, namely: framework represeniation.
pose classification, temporal alipgnment conducted using a
dataset from Microsoft Kinect, the results of the study showed
an accuracy rate of 97% success [1].

Rescarch related o carly detection of the heakh of
kindergarten  students by Muhammad Furgan
Rasyid et al. use the Component Analysis (PCA)
method 1o ize the expression of kinderganen studentis,
The results of research conducted can recognize the health
conditions of kindergarien sudents with healhy and sick
results; the accuracy of the siudy sucoess rale was B3.75% [2].

Trinh Hoai An et al In 2015, a study was conducied
regarding the introduction of the human fall movement. Data
obtained wsing the Xbox 360 Kimeci Motion Sensor by
conducting two experiments. The resulls of the first
experiment used | 200 raming data consisting of 600 (alling
conditions that fell forward. fell backward. fell lefi and right).
Six himdred conditions that did not fall (standing, walking.
sifting. Iving) the accuracy of the rial's success reached 93%.
In the second expenment usmg raming dats, 600 samples fell.
and M0 samples &d not fall. The accuracy of the second

achicved a 94% success rate. and both 1ests were
cammied oul using the Support Vector Machine (5VM)
algorithm [3]. Luis et al. Conducted the same research related
o object defection 1o recognize pededtrians in a PCA stll
image condition used in this Qudy using data of 500 positive
images and 2315 negative images. from the resulis of rescarch
conducted can detect objects with an accuracy level
of W02 % |4




Relaied research was camied owi by Zshir Zainuddin in
2017 using the Lincar Discriminant Analysis (LDA) facial
recognition  algorithm. Enter data in the form of 10
participants, cach participant . iest (o enter the system fen times

Different from previous studies, in this study, a systam was
made 1o recognize the movements of students’ gymnastics
{I‘All}jlﬂdiyuniubynnuﬁill:w
C Analysis (PCA) algorhm, the Histogram of
m:""m algorithm. The results of the
mtroduction of the system that is made can recognize the
movements of students’ gymnastics (PALUD).

1. PROPOSED METHOD
Fig. | is a design for gymnastic mation recognition
systems for PAUD students. Retrieval of video data about the
development of PAUD students” exercise movements recorded
USINE A CAmer Wi son of 1920 x 1080 pixels. The
camera uses a ripod the distance between the camera and
the object (students) within 2 meters.
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The initial stage of this system is the onginal image of
student gymnastic movements with a wtal of 19 movements
input into the system at the mining dage.

o Preprocessing. Al this stage, the orniginal image
(RGB) is converied 1o a Grayscale, Blur, Threshold
image.

# Extraction feature. The extraction stage fealures the

original image size changed to 200200,

s Body itn . The last stage is body recognition
where al stage the type of movement can be
classified. Of Oriented Gradient (HOG)

Algorithm
A. Lll- O Ovie nted Gradienis ( HOG ) Al gorithm,

Histogram Of Onented Gradients (HOG) algonthm is a
method that (Ektions as a feature descriptor for objects. The
work prodfE) of the Histogram Of Oriented Gradients (HOG)
algorithm can be seen in Fig. 2.
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The ohject recognition process using the HOG algorithm
[9] can be started with the following seps:

s  Color Normalization
At this stage, the process of changing the oniginal
image o a grayscale image. This process is done by
taking all the pixels in the image, then the color of
cach pixel will be taken mformation about the three
primary colors, namely: red. green. blue, through the
RGB color function. Three colors will be added
together, then divided by three 10 gl an average
value, The average value used o give color o the
pixel image so that it tums gray. To get a gravscale
value found with the fllowing conditions:

fi(xy) + fi(=0) + [ (xy)
3 ()
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o  Calculating Gradient Inage
Caloulating Gradient Valoe (Gradient Compute) is
ihe process afler image conversion. Gradienis are ithe
result of measuring changes in the imtensity function.,
and an image can be seen a8 a collection of several
comtinuous  intensity  functions of an image. This
process is used 1o gt the outline of objects in the
image. Image gradienis are oblamed by filiermg with
2-dimensional filters, namely vertical anffjhorizontal
fillers. First, the image is converted 10 grayscale 1o
avoid having to consider the contribution of differemt
intensities for cach color fickd (RGB). The usual
mcthod used is 1-D centered, with a mairis like the

tollowing:




1) m:m:!iiihhﬂuinmhiluuh-
function [ (x. y)
a) For the x-axis:
of _flxth)-fx-N)

f= Zh (2)
b For the y-axis:

of_ f+W-fo-h)

B r h (3)
2} The xand y values are used 1o calculate the gradient.
a) Magnitude (larpe gradient).
b Gradicnt (in angle):
# =arc h{;)

* Calculating the Oricnt Bin
The nexi process is 0 make a hisogram by
determining the orientalion of the bin. The orientation
bin states the number of onfentation bin used n
making a histogram in each cell. While the hin
oricnlation process can be seen in the following
eguation:

M) = JO(L ) = T JF (6)

&  Nommalication Block
When the compulational gradient process is oblained.
the gradient value s different. So. it is necessary o
group cach cell m a cell im0 a larger group called
blocks. afler being grouped mto blocks, Blocks
usually overlap or overlap. Block normalization using
square R-HOG blog geometry. This process is the
final process of the HOG algorithm that produces
features. This process is cammied omt during the
windows detection process as in the onientation bin
cakculation method

(5)
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dimensions for use in .
results of the HOG method will be entered im0 the PCA
method 10 reduce the dimensions of the daa from M-
dimensions into K-dimensional feature space where K <M.
The PCA method reduces dimensions using K eigenvecions
from the covariant matrix according o the value of the biggesi
cigenvalues. In the PCA method, the data used for training are
N data with size A x B represented as data size (A x B) x |
where all data are the same sive. Next look for the average
value of the training data using equation 6.

= = 1

o (6)
applscabile fumdimg apemcy heve, If mwe, deleie thas fext o

A is the column marix of the resulis of the HOG method of
cuch image data, while N is the tal amownt of image data
used. Afier searching for the average value of the training
data, the next step is o normalize the HOG methad process
data using equation 7.

'|."*‘-F "."h
pis the average value of the waining daa Afler the
normal zation process, the next slep is 10 combine each
normal wed data matrix @ into the S5 matrix. Then calculate
the covariance matrix from the face i with equation §.

C=55"5= [piwwp.¥x (%)
The covariance matrix formed will have AB2rAR? dimensions
s il has AB2? eigenvectors and eigenvalue. To find ax many
eigenvalues and cigenvectons as AR? will reguire very large
and inefficient computations because only M eigenvectons will
be used. To overcome this problem, cigenvectors are sought
from the L. covariance matrix,

L= 5755 = (g9~ oal ()
The results of the covariance mairix will have MxM
dimensions. Nexi look for eigenvalues with equation 10

iL-il=0 (10}
k is the eigenvalue sought. Afier getting the cigenvalue, the
next step is o find the dgenvector of the L covarance matrix
with equation 11.

L= dlv=0 i
v is the cigenvedtor sought. M eigenvectons formed are usad 10
find M eigenvectors from the covariance matrin C with
equation 12,

W =5em (12)
From the cigenvectors that have been formed, only K
cigenvectons are taken hased on the largest cigenvalue. After
taking K cigenvectars. the training data is then projected to the
cigenface space. Feature weights from training data can be

obtaned using dom 13,

L - '. “.3I
The results from the PCA method can then be obtained using
equation 14.

wy = fwpwpwgowy| 14y

Ml RESULT AND DISCUSSION

A. Dasa Acquisition

The data acquisition used in this study 15 in the form of
video leaming of PAUD students’ movement which shows 8
types of gymmastic movements with 1920x 1080 pixel image
resolution. The position of the camera with the object
istudents) 15 adjusted 10 the size of the classroom. The farther
away the camera is from the object, the more children will be
detecied. This study uses a distance of 2 melers between the
position of the camera and the object due 0 a small room, but
can reach all children in the room. The video of gymnastic
movement data was oblamed from the leamng process of
Kartika Kindergaren students in Makassar, South Sulawesi,
Indonesia.




Figwre . Camera amd Uibge ot Postion

B. Pre-processing

In this process, the original video size is 1920 x 1080, i is
changed 10 1280 x 720 1o minimize size and reduce execution
time. In the process of preprocessing the onginal image will
be converted into a grayscale image o ditinguish between
background and foreground in the frame. Afier the grivscale
process is done then the bluring process is carmied oul 0
reduce noise on the frame. the final process of the
preprocessing dage is o convert the blumed image inlo a
threshold mage which aims 10 determine the y value
on the frame. the preprocessing image can be seen in Figure 7.

Fag. 7. Preprovesung du) Crayscale i) Bior ic] Theeshodd

After the preprocessing st} is completed then the object
istudents) will he recognized using the HOG algorithm. The
workings of the HOG algorithm will be performed on the
sysiem 1o mark objects (siudents) on the frame. The first siep
in HOG is o separaie obpds (studenis) and non-objecis
(hackground) which are known as positive images and
negative images and then normalize the colors in the image.
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The resulting featwes of the HOG algorithm are marked
with a red line on each ohject thal is detected. The object
detecied in the frame can be seen in Digure 9.

Fig 4 Uibgect desectson resuls | sudents)
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Al this stage. the feature extraction process is carmied oul 1o
obtain the characteristics of the objects in this study the object
charscienistics in guestion are the gymnastic movements of
siudents lotaling B movements, one exercise consisting of 35
images of training data. Table | shows the data processing
F‘m-
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The waming data used m the feature extraction process is
processad using the PCA algorithm 1o obtain a feature called
an eigenbidy or features that resemble gymnastic movements.
Adfter the object features are found. the results of these features
are stored in a datsbase for use in the classi ication process.

D. Bedy Recognition

As in the raining data process, video data is processed o
oblain cipembxdy features and calculate the similanity of the
cigenbody features stored in the training data database, The
Euclidean Distance process is used 1o determine the smallest
difference between Eigenbody training images in a database
by testing a new motion piciure on the lest data. Following is
the test data processing @able.
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movemen has been suocesafully carried out by recognizing
students’ gymnastic movemenis by looking al the smallest
valee of Euclidean Distance. Testing dala in evaluating the
level of acouracy of the system (Ac) is done 10 determine the

elfect of the method used on the of the system
performance. The bllowing equation is used 1o calculaie the
“‘pﬂr‘tﬂ
] 100%
4, () Ny (15)

IV, CoNncLUSION

This study uses real-time data in the classroom imtending
i assess the motor development of studenis with a camera
placed on & tripod wi distance of 2 meters from the ohjea
(students), using the ram of Oriented Gradient (HOG)
object recogniion  algonithm and the Prinapal Component
Analysis methad (PCA) w0 daet studenis’ gymnastic
movements. the total raming data used in the training process
is M0 student exercise exercises which have a PCA value and
are stored in a database for use in the isimg process. In the
testing phase wsing 4 video data leaming of gymnastic
movements. The percentage of sucoessiul motion recognition
mdmumyidnl%mﬁ.

This wark suppirted by Anificial  Intelligence
Ld:mr.ﬂq:_ﬁn:dhhﬂn.ﬁ:hﬁﬂ
Engmeermg . Hosanuddn Universaty.
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