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Abstract: Sports training is intended to promote health iamgrove skills of the sport. We
think that the Study of the education systepplication of motion capture equipment
such as Kinect become popular in the futiré¢his paper, we propose a hew approach
for air-squat, which is a type of training, behavi@ining to provide support using squat
Kinect there. Finally, this paper reports on thealepment and operation verification of
training support systems.
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Introduction

Sport training is intended to promote health angdrowe skills of the sport. Most people
don’t know the correct way of training. Their owrayvof training cannot be gotten the
effect as expected and leads to an injury. Thezesame researches of sports supporting
systems using virtual environments [1]. It is venportant for educational system research
to recognize behavior of learners or teacher [2][B8]addition, research has also been
movement analysis using motion capture equipmer.thihk that the education system
using motion capture equipment such as Kinect besopopular in the future [4].
However, Kinect has some constraints on the spatifin. Therefore, we propose a new
approach for air-squat, which provide the trairemyironment using Kinect. In this paper,
we report the development and evaluation for thidigation as training support systems.

1. Requirement for air-squat supporting

In this study, we define the following requiremefasthe air-squat supporting system.

(1) Support to check the position of the hip and knee

It is difficult for the user to check the positiof her/his hip and knee. Because when s/he
checks them by her/himself, s/he often slouchesdat. It means the wrong movement.
Therefore the environment where the user can clieelposition of the knee and hip is
necessary.

(2) Support of checking the motion speed

Squat requires hold for at least one second adteding down. Therefore the user must look
at a watch continuously to check the time. It iidilt for the user to check it during the
squat exercise. Therefore, it is necessary envieonvhere the user can check the time of
squatting.
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2. Our approach
2.1 Introduction of Kinect and the constraints on the specification

We think that it is appropriate for the introductiof motion capture equipment to support
body movements. In this study, we focused on theéti Kinect can output the coordinates
of 20 joints as user’s skeleton information. Ibétter to show a picture of the user from the
side angle. However, Kinect outputs the human odgel from front view only. Therefore
Kinect cannot output the skeleton of the user cbliyérom the side view. Moreover, Kinect
cannot output the correct skeleton information wutifull-body photograph. Therefore, the
shooting location is important.

2.2 Attitude estimation and visualization of the using depth information

We focus on the depth information of skeleton fridmect. The depth information is a Z
coordinate of skeleton. The infrared sensor of Kirngalculates it. By using this depth
information, it is possible to determine the Z aboates direction of the knee. Then, |
propose the projection way based on the depthnrdton. The way is that the vertical axis
is Y and the horizontal axis is Z. | think thatarination supports to estimate the angle from
the side and check her/his skeletal position otdlee hip and knee.

3. Prototype system

We have developed a system air-squat training syateng the Kinect for SDK beta2 for
the implementation of this system. The followingci#bes in detail. The user interface is
following four areas (Figure 1). “Body position wiearea” shows Z-Y axis skeleton
information, the number of squat, and squat keeping. “Mode show areatlisplays the
current operating mode by the arrow shapes anddexser. “Video view area” displays a
video image of Kinect for the user in order to wstend the shooting range. “Skelton view
area” displays an image of the user’s skeleton form

L NASTIOLOTEL4] JLIEE0] ALT

H

Skelton view are.

k, Mode show are%

Y,
VORI %S \

Video view area

Figure 1 User Interface
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4. Evaluation

We have prepared two trial environments (T1 and. TA) had the system navigation
(Showing Main Window and Speech message) and Td2hbait. We made 11 examinees
(A-K) squat 10 times in the both environments. Thea investigated the number of squat
recognized by the system. We have described thmitimi of the air-squat to the
examinees before this trial. Figure 2 shows thelteghe “Failure” in the figure means the
examinee did not bend down over one second ingle knode. In T2, the system judged
that most examinees did not bend down to the basiign of their knees. Therefore, the
system could not be recognized as their squat motibe number of squat is less than 10
times about most examinees. In T1, the system Wigsta recognize all the squat of all
users. The examinees were trying to bend dowretbaéise position by watching the screen.
The number of most users less than 10 times. k thie reason that the air-squat is difficult
for the examinees.

10

O Failure
™ Success

4]

w B
—i

Z o
c

3
o
(1)

=

@]
4 g
w
Qo

c

o]
—

5. Conclusion

In this paper, we reported on the development g@edation verification of training support
systems. The users tend to drop the hip was seea deeply by using this system.
However, there were some different between theesystposture and the user’s one in the
examinees. My future work is the improving the eyss validity
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