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Fashion Design Bases on Computer Three-Dimensional Virtual Reality
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Abstract: In order to meet the application requirements of the textile and garment industry, the three-dimensional gar-
ment simulation usually requires different features of the human body to show the effect of wearing such clothing as well
as three-dimensional fitted and so on. This paper takes into account the practical application of a new method for param-
eterized mannequin modeling. Determining the characteristic parameters based on anthropometric theory, templates, and
the results of the model are represented as space polygon mesh, i.e. the underlying geometry processing technology based
on computer graphics axial deformation, while the radial deformation flexibility to increase the weight curve adjustment is
introduced. This method is simple, intuitive, and modeling input speed advantage, that can effectively meet the needs of
the three-dimensional garment simulation environment for personalized mannequin.
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1. INTRODUCTION

The virtual reality of "immersive" refers to the user
fully immersed in the computer generated 3D virtual envi-
ronment, and produce immersive feel. Virtual reality "inter-
active" refers to the user to use visual, hearing, touch, smell
and taste sensory function and dialogue, head movements,
such as eye movement, walk, turn, pick and place the natural
human entities in the virtual environment to interact with the
operation [1]. As a result, virtual reality system will funda-
mentally change the way people interacts with the computer
system, as shown in Fig. (1).
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Fig. (1). The structure of virtual environment.

At present, fashion virtual display technology is largely
based on geometrical or physical method. For the former,
lower calculation cost, better real-time performance, but
need more human intervention, and as a result of not consid-
ering the quality of the fabric, elastic coefficient, physical
factors, such as the external environment change completely
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according to the algorithm designers experience, knowledge
of mathematics, geometry modeling etc., so it is difficult to
generate lifelike clothing outfit effect. For the latter, to some
extent, enhance the sense of reality [2], but at the same time
increase the computational complexity, lower the garment
simulation and real time. Even in high performance worksta-
tions, calculating a frame image mostly takes a few seconds
and even a few days time, this is obviously unable to meet
the needs of real-time rendering.

2. THREE-DIMENSIONAL HUMAN BODY MODEL
PARAMETERIZATION

2.1. Characteristic Parameters Defined

Human body modeling is the first of this paper to solve
the problem of parameter selection. The reference to relevant
principles and methods of the anthropometry, determine the
parameters for the eight basic human characteristics: high
height, hip, long arms, neck circumference, chest circumfer-
ence, chest circumference, waist, and hip circumference.
These parameters have stronger relative independence, and
generally easy to obtain [3].

2.2. Template Parameter Measurement

The length of the information of the period of the tem-
plate to the human body is based on the measurement. In
adult female model, for example, 1 set of measuring plane
can be divided into buttock, left arm, right hand, left leg, left
leg, right, right leg, right leg and left foot 15 pieces. Each
section consists of the associated datum plane (Fig. 2) and a
number of planes, choosing these auxiliary planes, is the
displacement Poffset, length of Pbase and Poffset is both
planes’ distance of local origin of coordinates.

By measuring the length of the paragraphs calculation
template forms characteristic parameters of the following
(assuming the body left and right sides are symmetrical):
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Fig. (2). The schematic diagram of anthropometric parame-
ters.

With no auxiliary plane, section processing method is as
follows: a computing grid vertices in local coordinates Pbase
extremum ymax along the y direction, and then introduces
according to the section on Pbase plus or minus half space
plane Poffset displacement. If it is positive, Poffset from (0,
ymax, 0) Pbase method is to determine the direction. If nega-
tive, Poffset origin in (0, - ymax, 0), the normal vector and
Pbase have corresponding value instead [4].

Surrounded degree measurement associated with the
cross section contour of template geometry, is shown in Fig.
(2) hip circumference measurement. For measuring plane P,
translation and rotation operations are applied to place it in
specific areas of the template, calculating intersecting con-
tour xoz plane and the local coordinate system of two dimen-
sional convex hull, and then to the convex hull polygon pe-
rimeter as a measure of actual value [5].

3. MODELING SYSTEM IMPLEMENTATION

Human body modeling system contains 2 class control
body, respectively the length of the template and the degree
of deformation, both with shaft deformation technology,
when only the control method is different.

3.1. Deformation Control of Body

Deformation control is performed using cubic spline
interpolation method. The definition of cubic spline
interpolation is as follows. Equipped with a subdivision
ara=t, <t <---<t,=b, If the function S(t) meets the
following conditions (W.J. Jie, F Jin. 2000; N. Hui, X.N.
Luo, 2012):

(a) S()eC>[a,b]

(b) S(t)in every village[t;,t,,,] is the number 3 or less
polynomial:

Delta A is called S (t) at subdivision of a three spline
function. For a given 3D curve, function table
(t,,p(t,),(i=0,1,2---n), if three times then there is a
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function type of difference conditions, if (1) of the cubic
spline function, S(t) also meets interpolation conditions:

S(t)=p(t,),(i=0,1,2---n) (1)

Is called the S (t) delta p(t,)on the subdivision of a cubic
spline interpolation function.

The calculation of cubic spline interpolation function
S(t), due to requirements S(t) is 3 times polynomial on
[tj7tj+1] s is
S(t)=S;(t)=a,+b*t+c*t* +d*t’ )

Of which, a total of 4n undetermined coefficients
{aj}, {bj}, {cj},{dj}, to determine S(t) and to determine 4 n
undetermined coefficients.

And
S(t)=p(t,),(i=0,1,2---n) 3)

A total of 4 n - 2 conditions, and the given boundary

conditions: S (t))=py.S (t,)=p,-Now  remember
S (tj )= m; S(t) actually meets the conditions,
s(y)=p(t))
S'(t.)=m.,(j=0,1\un)
SOm .,

S(t)= S, ()= P, e, F(t=t) e, (t- tj)2 +e Xt —tj)3
Q)

Cjp=m;

3(pj+1 _pj) 1
Cp=(——""-2m,-m,,)— (6)

J hj J It hj

2(pj+1_pj) 1

¢jo = (my, = =2

J J J hj hj
Among (4), (5) and (6), h; =t —t, @)

If {m; }};0 satisfies the system of linear equations
Cp=Cpp,t 3%, L% L (j=1,2,\n-1) ®)

Then get {m j} that meets the system of linear equations
byn-1:

'\njmjfl +2mj +tum,, =g,

""hi+h ! !
©

_ P —P; P;=Pju
g;=3(y; o +\j o

J 1

Si=ty—t,(j= 1,2\in-1)

Type is about, mo;mp\m
conditions:

S(to):po :mO’S(tn): pn :mn

n-1 equation, boundary

m>

(10)
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Then, {m_/.}, (i=0,1,2,...n) To work out, ¢, €5, ;3 In
the above equations, the cubic spline interpolation function

S(t) is acquired.
3.2. The Generation of Personalized Human Body Model

In the model of human body characteristic data and cus-
tomer data similarity matching between human characteris-
tics, matching degree is the highest considered and the most
consistent with customers shape characteristics of the fitting

[6].

In this paper, based on the similarity case retrieval algo-
rithm, definition of similarity is the similarity degree (SD),
between two objects. Such as similarity of the object X, y
expressed is with sum (X, y), then sum x,y)e [0,1], satisfies
the following conditions:

a. Symmetry, sum(x,y)=sin(y,x);
b. Reflexive, sum(x,y)=1;
c. negative, sum (x,y)z 0;

Similarity between two objects is the difference in the
value of object size, namely the object. The concept of dis-
tance between two objects of the similarity function of the
distance is achieved by limiting its range between 0 and 1.
That is when similarity is zero, there are no similar charac-
teristics; when similarity is equal to 1, and it means they
have completely similar characteristics [7]. Usually an object
has three types of values: value, scope and fuzzy value. The
three types of values form six different similarity calculation
parameters, whose description is as follows:

1) Two similarity numericals calculating and determining
the values a, b with the similarity calculation formula, are
defined as follows:

: x vl
sim(x,y )=—=——= 11
)RR

For type, x, y value of lower limit and upper limit respec-
tively, we can determine the similarity calculation formula of
numerical, extended to the similarity calculation between
interval and fuzzy value.

2) The similarity calculation of the numerical between
scope of numerical [b, b,] a, and interval is defined as simi-
larity calculation formula.

Formula (11) is generated from formula (10) evolution,
which represents a definite value [by, b,] a and interval on a
certain similarity level of the average value b be€[b,,b,].
This situation is used to compute similarity between two
objects to determine the situation; however it only tells if an
object belongs to another object contained in the interval [8].

3) Values and fuzzy member similarity calculation be-
tween x (x) fuzzy values, formulas are defined as follows:

4) Formula for the similarity calculation between interval
[a1, a3], [b1, by] is defined as follows:

J:z J:ZSimsim (X, y)dydx
sim (a2, 3[b,.b,1)= =P — =
2 TURT2 T

(12)
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5) The fuzzy value interval between [al, a2] and fuzzy
value X (X) of similarity calculation formula are defined as
follows:

6) The fuzzy value is calculated. And formula for simi-
larity calculation between the two fuzzy values Xa, Xb, is
defined as follows:

Among them a, b are the value of fuzzy values of lower
limit and upper limit.

Two single object similarity calculation is done. When
two objects are made up of multiple bodies, their similarity
can be calculated with composite similarity calculation for-
mula defined as follows [9].

S(X,Y):2?=1[\i,sim(xi,yi)] (13)

The formula consists of two separate package attributes
of X, Y; the similarity calculation formula of type Y is said
to affect of X.Y similarity degree through a property, namely
the weight.

4. THE APPLICATION OF 3-D GARMENT SIMULA-
TION INSTANCE

In this chapter using VRML format, apparel network
model is established, and the detailed modeling process is
given. And then, on the basis of the network model, the net-
work interaction technology based on VRML is studied. The
interaction design architecture is shown in Fig. (3).

3D garment simulation environment models the human
body as the carrier of clothing from preliminary design to the
entire process, which is an important factor affecting the
quality of the simulation. This paper proposes a fast paramet-
ric modeling method, and implements the corresponding
human body modeling system, listed below are the results of
the model application instance [10].
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Fig. (3). Three-dimensional virtual operating model.

Fig. (4) shows the three-dimensional human body model
participating in the process of virtual stitching pieces. The
pieces are placed around the human body model for configu-
ration, and then using physical simulation, converted the
two-dimensional pieces to 3 D garment. In addition to the
graphical objects, the human body model is also used for
real-time collision detection and response calculation.

Try with the same piece of clothing on posture character-
istics for finding different wearing effect which is signifi-
cant. In addition to the human body model, one can choose
virtual try on different sizes of the same style; its broader
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application will involve clothing ordering based on the Inter-
net, sales, and display, efc.

Fig. (4). Seaming 3 D cloth patches f or a specific mannequin.

CONCLUSION

In order to overcome the problems of 3 D garment simu-
lation of the human body modeling, this paper proposes a
new method. Through the geometry of the template the
method is modified to implement the rapid generation of
clothing for specific human body model, which involves key
techniques such as defining the measurement plane parame-
ter information to extract human body template form; intro-
ducing the parameters of axial to increase the shaft deforma-
tion algorithm, the length and the degree of deformation con-
trol body structure and deformation control efc. From the
viewpoint of system application, the method provides an
intuitive input interface include only a few visual character-
istic parameters of the human body, and the end user does
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not need to make any geometry processing modeling at the
level of interaction, and it also guarantees a simple and effi-
cient modeling work.
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