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Abstract: This research presents a contribution to the reduction of the problem of childhood obesity that affects the health
of children and young people worldwide, causing negative consequences in the personal and family life of future affected
adults. A playful application is described, developed using a Bioloid robot and a Kinect device, in order to incorporate
the benefits of video games in the performance of activities and movements that on a daily basis could be tedious. With
the developed application it is possible to identify points and joints of the human body and the movements of a person,
which allows interaction in a playful environment, where the user imitates the movements of physical activation
performed by the Bioloid robot and captured by the Kinect sensor.
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1 INTRODUCTION

Obesity and overweight are two types of malnutrition that afflict the population of the world, but especially children, to
the extent that it has been considered the new pandemic [1]. The main causes of these problems are the bad eating habits
that children acquire at home and that, if not corrected, can bring bad consequences in the future [2]. According to data
from the World Health Organization [3], 45% of child deaths are associated with malnutrition. 52 million children under
five years of age show signs of emaciation, 17 million suffer from severe emaciation, and 155 million are underweight,
while 41 million are overweight or obese.

In Mexico, the National Health and Nutrition Survey 2020 reveals that in this our country the prevalence of overweight
falls more strongly on children under 8 years of age, being 24% of them, and 26% with obesity in children under 9 years
of age [4], in addition to the fact that in recent years our country has been ranked among the first places of the world
prevalence of obesity in the adult population.

According to studies, there are factors that restrict the emergence and increase of obesity in population; among these
factors are genetics, age, sleep and medication, bottle versus breastfeeding, comforts, and social relationships, as well as
health behaviours such as eating patterns, levels of physical activity and time in front of the television. In addition to
individual traits and behaviours, the recent increase in obesity can be attributed to societal changes in eating habits, food
and beverage availability, and sedentary lifestyle, which has shifted the balance of energy intake and expenditure [5]

There are few studies in the literature related to the use of robots and Kinect devices, such as the one presented by Corina
y Scassellati [6], who explain the use of social robots to promote physical activity for adolescents, as well as to maintain
their motivation to achieve goals. There is also the VITA interface [7] that offers virtual therapies based on motion capture
through Kinect and aims to make the physical therapies recommended by specialists’ fun for people.

In this sense, it has been shown that the use of social robots can help children to cope with problems such as obesity,
diabetes, and autism, since these perform tests and games that allow children to understand their condition and strengthen
their confidence. For example, social robots serve as a tool that allows children to stay engaged and motivated to perform
activities that improve their physical condition and reduce problems related to sedentary lifestyles [8, 9].

1. MATERIALS AND METHODS

This research has an experimental design, with a quantitative methodology of descriptive type. The development of the
prototype is described below.

A Components of the Xbox 360 Kinect Sensor

The Kinect device was initially intended as a game controller but turned out to be able to capture the human skeleton,
recognize it and position it in the plane thanks to the components that integrate it, such as the depth sensor, RGB camera,
matrix of four microphones, and the infrared sensor of the sender and receiver. These features allow the device to be used
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to program applications that allow interaction with virtual elements through movements of the human body.
Complementing the hardware, the Kinect for Windows Software Development Kit (SDK) is a library that provides
different code functions that help to interact with the Kinect device; allowing to obtain information about the different
skeletons and their joints as shown in Fig. 1.
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Fig. 1 Components of the Xbox 360 Kinect sensor: Localization of joints.

Once the Kinect detects a human skeleton, it is able to provide detailed information about the exact position in the plane
(X, Y, Z) of all the joints of that human skeleton. With this information, it is possible to develop applications that work
with the interaction of the human body, without the need for keyboards, mice or touchpads [10].

B. Skeleton tracking

Kinect skeleton tracking is used to recognize people and track their actions. To recognize a user only requires being in
front of the sensor, making sure that the sensor can see the head and upper body of the user. Recognition allows a standing
or sitting position, although side postures provide some challenges in terms of the part of the user that is not visible to
the sensor, as shown in Fig. 2.

C. Bioloid robot

On the other hand, the Bioloid robot is a miniature humanoid with general movements of the pelvis, foot, arms and head,
which has been used by the scientific community. The intended applications for humanoid robots involve extensive
interaction with humans in their natural environments [11].

The Bioloid Premium robot of the company ROBOTIS, has a series of sensors such as the gyroscope, IR and the distance

meter, in addition to its design allowing the construction of different types of robots such as the humanoid, scorpion,
spider, dinosaur, and dog. The model used in the described work is the Bioloid Premium Robot Type C (Fig. 3).
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Fig. 3 Bioloid Premium Robot Type C.

Some of the components contained in the Bioloid robot:

e Main Controller CM-530 (ARM Cortex M3/ 32bit).
DYNAMIXEL AX-12A (exclusive servomotor of the robot).
2-axis gyroscope X, Y.

Distance Sensor.

Infrared (IR) Sensor.

RC-100A (Remote Control).

LiPo Battery (11.1V, 1000mAh/PCM).

D. Kinect-Bioloid Robot connection

For this project, an interface to connect the Kinect to the robot was developed with the Visual Basic 2012 programming
language. This allowed the reading of the data of the skeleton of the robot, and the detection of the points that represent
the body parts of the user. This information detected by the Kinect is sent to the interface, which in turn sends it to the
robot so that it can take the appropriate position Likewise, the RoboPlus Motion and RoboPlus Task programs are used
to perform the routines of the Bioloid robot.

E. Application development

For the realization of this project, it was used a Kinect for Xbox 360 and a PC with Windows 10, and for this configuration
it was necessary to use an SDK compatible, which was the Kinect for Windows SDK version 1.5. In the same way, the
Visual Basic 2012 programming language was selected to use the SDK and the Kinect, obtaining from the very function
of the device the points of the skeleton, as shown in Fig. 4; the latter is possible to be detected by having a person in front
of the Kinect, which detects the different points corresponding to the joints of the user.
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Fig. 4 Kinect programming interface in Visual Basic 2012.
F. RoboPlus Motion
The RoboPlus program in its RoboPlus Motion option was used to control the positions of the Bioloid robot (Fig. 5), so

that it could perform the different movements necessary to carry out the physical activation. The robot includes the
necessary routines to perform its own movements, some of which are to move its arms and legs, which allows to program
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and show to the children a routine performed by the robot, with the purpose of guiding them to imitate the movements
presented by the robot.
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Fig. 5 Programming interface of RoboPlus Mation.

As shown in Fig. 6, the RoboPlus Task option, which is responsible for managing the logic of the robot, was used to
choose between its mobility options, and that, by reading the Kinect data, these can be sent to the robot so that it imitates
the positions executed by the trainer that are detected by the Kinect. The first tests were carried out with a group of basic
education students, who imitated the movements of the robot in a playful and fun environment.
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Fig. 6 Programming interface Roboplus Task

Finally, Fig. 8 shows a group of students imitating the movements of the robot during the physical activation session.
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Fig. 7 Students imitating the movements of the Bioloid Premium Robot.
1. CONCLUSION

With the presented application, it is intended to contribute to the reduction of cases of childhood obesity so that children
give greater importance to the needs of their body for the benefit of their own health, such as performing physical exercise
appropriate for their age.

As future work, it is intended to provide the application to a group of children and young people, who will interact with
the robot and the Kinect device, performing some physical activation sessions in which the "Bioloid" robot is used as an
instructor to motivate them; at the end of these sessions the acceptance of the children towards the robot as an instructor
will be measured.

Technological methods are an option to try to prevent the increase in cases of overweight and obese children since these
methods are attractive to children. This application is intended to motivate children to perform physical activities with
the advice of a robot that is programmed with the appropriate movements for this age group so that children can perform
exercises in a fun and safe way.
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