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Abstract The technology of virtual environments
has been developed with better-quality appearance on a
computer display in mind, but without consideration for
objects’ precise measurements in physical units. With the
increased application of computer graphics in a variety of
areas, there is a need for precise measurement function-
ality in addition to visualization. This paper describes the
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definition of physical properties using measurement units
for X3D based virtual objects, to provide their precise
physical information in virtual environments. To this end,
we have included the physical property node in the X3D
specification. The physical measurement units, such as
length, mass, time, temperature, etc., are based on SI
units (International System of Units).

Key words : X3D(Extensible 3D), Virtual Environ-
ments, Virtual Reality, Physical Mea-
surement Units, Real Length Repre—
sentation, VR Measurement Units
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3.1 Physical =&
Physical ==+
3t} Physical =&
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X3DPhysicalNode : X3DNode {

SFNode [in,out] metadata NULL [X3DMetadataObject]

}

Physical =292 X3D WA $A= H4H ==
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Physical : X3DPhycalNode {
SFNode [in,out] Length NULL [Lengthl]
SEFNode [in,out] Mass NULL [Massl
SFNode [in,out] Time NULL [Time]
SFNode [in,out] Current NULL [Current]
SFNode [in,out! Temperature NULL

[Temperature]

SFNode lin,out] Substance NULL  [Substance]
SFNode [in,out] Luminous NULL  [Luminous]

SFNode lin,out] SoundPressure NULL
[SoundPressure]

SFNode [in,out] metadata NULL
[X3DMetadataObject]
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Length : X3DPhysicalNode {

SFString lin,out] unit "UNT”
["YOTTA"|"ZETTA"I"EXA"I"PETA"I"TERA""GIG
A""MEGA”"KILO""TIECTO”"DECA”"I"UNI""DE
CI"}"CENTI|"MILLI""MICRO"I"NANO"|"PICO"|"F
EMTO"|”ATTO"|"ZEPTO"|"YOCTO""INCH"|"LIN
K'"FT"I"YD"|"RD"|"CHAIN"|"FL"|"MILE”|"LG"|"
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SFFloat lin,out] basis "1

SFString [in,out] numeral "DEC”
["SCIEN"|"DEC”"}"ENGIN"|”"ARCH”|"FRAC"]

SFNode [in,out] metadata NULL
[X3DMetadataObject}
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Label Symbol Co'nc.e'pt Code
Definition
USER user 100 37
¥ 2 numeral =9 #7] {8
7 43 Symbol ¥ AdE
e 1.5000E+00, 2.0039E+00,
Scientific SCIEN 0.0000E+00
Decimal DEC 15,2, 0
Engineering ENGIN 15", 2", 0"
. 1,
Architectural ARCH 15 a4
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Mass: X3DPhysicalNode {

SFString [inout] wunit “KG”
["MG")"G"|"KG”|"LB"|"TON"|"GRAIN"|"0OZ"]
SFFloat lin,out]
SFNode [in,out] metadata NULL [X3DMetadataObject]

value "1” [~o0, o]

Mass == Ao d9E Ash= ==tk Mass

=% Physical == O}EHOH Y2138} Shape =0l A]
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Time: X3DPhysicalNode {

SFString  [linout] unit "S” ["H"|"MIN"|"S"]

SFFloat  [inout] value "1” [0, o]

SFNode [in,out] metadata NULL
[X3DMetadataObject]

}

Time ==+ AlZF =olt}. Time
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Current : X3DPhysicalNode {
SFString [in,out] unit "A” ["MA"|"A"]
SFFloat [injout] value "1” [-o0, o]
SFNode [in,out] metadata NULL
[X3DMetadataObject]
}
Current =Z¥ A{F TGS AHsle *xsolt.

Current =5+ Physical =&
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Temperature : X3DPhysicalNode {
SFString [inout] unit "K” ["OC"]"0F"|"K"|"0E"]
SFFloat [in,out] value "1”
SFNode [in,out] metadata NULL
[X3DMetadataObject]

[-o0, o]

}
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Substance @ X3DPhysicalNode {

SFString  [linout] unit "MOL” ["MOL"]

SFFloat  [inout] value 1" [-oo, oo]

SFNode [in,out] metadata NULL
[X3DMetadataObject]

}
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Luminous : X3DPhysicalNode {

SFString [in,out] unit "CD” ["CD"|"LM”|"L.UX"]
SFFloat {in,out] vaiue "1” [-oo
SFNode [in,out] metadata NULL

[X3DMetadataObject]
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SoundPressure : X3DPhysicalNode {

HEIE %A 457

SFString [inout] unit “DB” ["DB”|"PA"]

SFFloat  [inout] value ”1” [-co, o]

SFNode [in,out] metadata NULL
[X3DMetadataObject]

}
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unit = Codel fength_units];

basis = atof{strName);

numeral = Symbolilil;

format = unit * basis;

//translation
m_pMesh->m_fTranstate[X] = tx = format;
m_pMesh->m_fTranstatelY] = ty * format;
m_pMesh—>m_fTranslate{Z] = tz = format;

//scale
m_pMesh->m_fScale[X] = tx = format;
m_pMesh->m_fScale[Y] = ty » format;
m_pMesh->m_fScale[Z] = tz * format;

13 1 Length == 738 gu#&
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<Physical>
<Length unit = "MICRO” basis = "1”
numeral = "DEC"/>

<Transform scale = "10 10 10">
<Length unit = "MILLI" basis = "1” numeral
= "DEC"/>
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<Transform scale = "0.1 0.1 0.1">
</Physical>
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