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[Abstract]

In this paper, we propose a new framework that calculates the user's hand motions using a Leap
Motion device, and uses this to practice and analyze arm muscles as well as juggling motions. The
proposed method can map the movement of the ball in a virtual environment according to the user's
hand motions in real time, and analyze the amount of exercise by visualizing the relaxation and
. 1) It tracks the

user's hand position with the Leap Motion device. 2) As with juggling, the action pattern of the user

contraction of the muscles. The proposed framework consists of three main parts

throwing the ball is defined as an event. 3) We propose a parabola-based particle method to map the
movement of a juggling shape to a ball based on the user's hand position. As a result, using the our

framework, it is possible to play a juggling game in real-time.
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II. Preliminaries
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III. The Proposed Scheme

1. Getting hand position from Leap motion device
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Fig. 1. Ball movement in response to hand movement
((a) small force, (b) medium strength, (c) large force).
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Fig. 2. Parabolic movement according to the
movement of the hand (arrow : hand motion).
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3. Visualizing and analyzing of arm momentum
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Table 1. Two cases for bending situations.
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Fig. 6. Muscle contraction and relaxation calculated by
bending of the joint.

Fig. 62 A9 SAU0| W} 259 o5 % oleh 4
BiS 274sks 2150l Fig. bae &5 2502 TS 2
e A=, Aed SAYIN 52 Y= g2 o e
© &9 SAYolH, o] Ao glo] 0~0.5 Aol g
o2 LEpdth 59 ojg2 A=d AN 52 B
1 &S ol W2EA e oA HEtt=
Yol (Fig. 6b Fx). <59 a5t ojgo] 245
#, o] WA YR|o 77k MLRiEoldE ol tish
A pE/o1de] 7S AR RiRlsto] Alzteleit

IV. Results

2 79 AUSS THE7] Mol AT BH Intel
Core i7-7700K CPU, 32GB RAM, Geforce GTX 1080Ti
GPUZ} Al ZREIS ol§3I%L). B ARoIAE Y
A CElo] AZRE e 20 9IRS JIHOR ALGAIY
$5rg $4eta, o] RO RV PYel A23Y 32 A
5% $X%ol S T o wickS £t
91, T2 WY Ajole] FHS olgslol 28 olgry
AR =

2% gEhE A7etl



56 Journal of The Korea Society of Computer and Information

arm momentu

Fig. 7. Our results (contraction:ll, relaxation:ll).
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