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ABSTRACT

This paper aims at real-time and reality, reacheseav precision level in foundation of guaranteeit'greal-time,
and uses the device to assist training, and createapplied training system based on motion captdiee
significance of advancing the reality and real timfemotion-capture is summarized and the developmenality
of the motion-capture systems is depicted.
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INTRODUCTION

Motion Capture is to record the motion track inethidimensions by sensor devices, to transformntdton data,
and then to drive the virtual human to move basethese data.

In recent years, there are a lot of works donehenMotion Capture outside nation and many systemiiotion
Capture have been provided to use. But all of yls#esns are so expensive that few institutes or emmes in our
country can afford. A few institutes in our countrgve been engaging in the business for several peavever, the
images collected by the system made by them aen gftanar and have no three-dimensional motionnpeter
because the images are captured by cameras andohagelisposed on sensibility experience. As altgsis very
necessary to design a 3D Motion Capture systenubgetves to fulfill the internal demand.

Ball Animation Algorithm of Virtual motion caption

This section studies ball's motion animation in fdrge scale scene. Spherical object is a kindasfdageometric
object, with broad representation. Here mainly @ered for virtual shooting system, studying thes&t
deformation of the spherical surface and parabmlition animation of spherical object. Elastic defation is a
common pattern of deformation, after the objectuoed the deformation, it can restore the origishhpe
according to the elastic model. The algorithm efsét deformation is based on particle systemhatsame time,
gridless method is adopted to improve the efficjeotthe calculation of deformation[5]. It will makeach vertex
of the dimensional objects that formed the thremeatisional deformation as particle, thus, the deéorwbject can
represent a particle system, by controlling thaigar it can also change the shape of objecthatsame time, it
sets up a corresponding target position for eadicfmthat consisted of the deformation object&eAoccurring the
deformation, elastic power will pull the particlesthe target position, so that the deformed obgect restore the
original shape, the object in the thesis that eltdeith deformed algorithm is a three-dimensioolject composed
by the particle with quality and initial positioBecause there is no connected information betwae particles, so
it need not consider the interaction between gegjdt only need consider the collision of padiahd environment,
as well as the external force of the particle.lagsumed that the corresponding relationship isvknioetween the
initial shape and the actual shape of the objeci[Blerefore, the main task is to determine thenogitirigid
transformation of the two point clouds, the probleam be stated as follows: for the two groups wégipoint: xi
and x0, calculate the rotation matrix R and thadlation vector t and t0, minimizing the formulddve
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2 WH(R(Y 1) +t=x)? (1)

Among them, mi is the weight value of each poipiparently the optimal translation vector is thetosd of the
initial shape and the actual shape, i.e.:

w0 _2mxX L D>mx
fo ™ Xen =5t Ken = o

@)

Among them,T,is a symmetric matrix, containing only scaling witih rotation. Therefore, the optimum rotary
torque arrayR is the rotating part of matriX,,, through the polar decompositioh,, = RLS, R can be obtained,

among them,S = TUT,TUV is the symmetric partR =TUVS_1 is the rotating part, the final target positiomca

be calculated by the following formula:

g =R = X)X, (3)

Among them,a is the parameter of object's hardndsgis the external force on the particle. Accordingthie
algorithm of elastic deformation, it can realize 8imulation of object's deformation.
L (t)—
v =(t+A0) =Vi(t)+aM +AL [, (1)/m
At @
X (t+At) = x (t) + AtLv (t + At) 5)

Check theAlgorithm of Elastic Defor mation

The deformed object used here is the 3D model skdthall, from the left to the right is the procedéshe ball

falling from the sky to the ground, collided andfatened, bounced back to the air, and restored eoottiginal

shape[7]. By using the algorithm of elastic defotiora proposed in this thesis to simulate the defdiom of

basketball, after the deformation of the sphereaiit be recovered to the original shape. The faligwlescribed the
performance of the algorithm of elastic deformatidncan be seen, as the number of particles ofdéfermed

object is increased, the rendering speed is demileathis is because with the increased size ofptrécles, it

requires more resources to calculate the deformgaliot compared with the calculation of not adogtileformation
algorithm, adopting the algorithm of deformatioredaot make the rendering speed dropped a lothénause in
this thesis it adopts gridless method, which dasteneed to consider,the interaction between théges, thus, it
reduces the complexity and improves the efficieatgalculation. Therefore, the algorithm of elastiEformation

can be enough to meet the need of real-time remgleri

Tab.1 ThePerformance of Algorithm of Elastic Defor mation

Rendering frames
2710 3050 3745

The number of particles

The algorithm without deformation algorithm 59FRPS 2FBS | 45FPS
The algorithm added with deformation algorithm  48FP 43FPS| 37FPS

According to the analysis of virtual shooting @sketball. First of all, basketball games are uguadld indoors,
so there is no interference of wind and rain. Tifeuénce of the power from the gravity and air semice in the
process of basketball's rapid flight is far grediten the effect of buoyancy of the air and airspuee. Therefore, it
can ignore the influence factors of air buoyancyg air pressure. Secondly, the moving distance ekéthall is
much smaller than the radius of the earth. Soait lbe assumed that the surface of the earth isdthér than
spherical and it can ignore the Coriolis inertiaice caused by the rotation of the earth. Finaguming that the
shape of basketball is in the spherical shape stdindard axial symmetry during the flight, the efffef the air
friction on the speed of basketball can also berigad.
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The motion model proposed in this thesis is maidysidering the effect of gravity and the air resise on
basketball. Through analyzing the force of grawtyd the air resistance, the flight trajectory ofkmdball is a
parabola. The parabola trajectory of basketballthedfinal landing point is depended on the initialocity vector
that fingers of athletes left basketball, includwegocity and direction. Fig.2 us€, Y andZ as 3D coordinate to
describe the motion model of basketball. Dtieaxis represents the horizontal direction from hémdasketball
rack,Y axis represents the moving height of baskethtadlah be assumed that the deflexion-angl¥'afxis and the
direction of the actual shooting KiZ plane isa. AssumingX, axis is the projection of basketball's flying paykd
path inX'Z plane. The following is the analysis ¥gY, which is as shown in Fig. 1:

A Y
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v

Fig.1  Parabolic Motion

Virtual 3D shooting regards the shooting as an peteent and complete system, using the informdgedback

function of the system to correct errors in eaclreise timely, which can make the action more aratem
reasonable, and the system can evaluate from iiied nisordered state to the ordered state, stw asach a new
equilibrium state, namely the action can form thmainic stereotype. In the evolution process, therasers

(students) are always controlling the techniqueothg action, so as to the shooting action can t@pdeted

according to the set procedures.

Through this kind of teaching method, firstly itncenake students understand shooting technique tiennational
level, then use the rational understanding to gudactical exercises, the perceptual understanétiogn the
practical experience can inspect the former ratianderstanding of in turn, so as to obtain theral knowledge
of standing shot, using the acquired rational stapdhot knowledge to guide the practical standingt technology,
while in the conventional teaching of single-hamdket-shooting, students began it from learningniiation, the
wrong action is also occurred from the imitationt the students don't know where they are wrorgy tiso do not
know how to correct them, correcting them only hg teachers is often not timely and in low efficignwhich
made waste phenomenon of re-correcting wrong atafter the correction. Therefore, after the experit,
through the retest of single-hand basket-shootfrijetwo classes of students, it got the datatafte and the data
of technique assessment, so as to compare thésreétiie analysis.

CONCLUSION

The Sport Training System on athletics motion is/umportant in the development of sports. Studiedthe sport
Training System by motion of shooting, the systeswd been completed based on analyzing other asasisiag
systems with motion-capture devices. These metbad$e used to correct the incorrect of the trainee
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