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Virtual Environment Construction Method Using Class Library

Yasuyuki Yanagida, Non-Member and Susumu Tachi, Non-Member (The University of Tokyo)

To obtain highly realistic sensation of presence in virtual environment, natural three dimensional sensation

of presence, real-time interaction between the operator and the virtual environment, and self-projection to

the virtual environment are required. To implement these requirements, we have proposed the concept of

“virtual human”, which exists in the virtual environment and acts and feels as the operator in the real world

would do. However, this concept has not been realized because of lack of systematic interface to access

virtual environment data. In this paper, an object oriented method for constructing virtual environment

using class library of the C++ language is proposed, to implement the concept of virtual human. This

method was implemented on the system by human motion measurement and visual display, in order to show

that the virtual human can be implemented using the proposed method.
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Virtual reality system with virtual human.
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Fig. 2. Description of the coordinate system.

e J0D00O0ODOODODOODOOOODDOODDODOO
0000000000000 oDooo0oooooon
00o00o0o0ooDooDOooooooooooog
00000000ooDoDoooooooooooogn
0000000000000 oDoooooDooogn
000000 oo0ooo0oooooooooooon
O000oooooooooooooooooogn
ooooooooooooo

(3-2) 0OOOOOOOODOOO oooooooo
ooooooobooboooooooooooooooo o
ggboooobbogoooboooobooooboboo
Ub0o0booobobbobobO0d4x40000000
gobboobbboooooooobobooooooboo
oboobooboooboobd4x100000000
ooobooooo

g200000000000DO000DODO

{0}: 0000000

{(B}: 0DDOOOOOOO

{(H}: 0OODOODOOOOO
{(v}:00000000000000
{A}): 00 ADDDOODOOOO
{$}:AD00000SOO00000000

0000000 {X}00 {v}0000000000
XTO0D000{A}00000D00000000OO0 AO
0o P,04P, 000000000000 {0}00000
P,O0O0O

0000000000000 SO000 PyO {S}00O00
Sp¢ 00000000O0PsO {4)000000O0O

4/9

000000000000000000
OPg = QT "Pg = QT T °Ps = T °Py

gooooobooboboobooobo (gT)DDDDDDD
oooo SD?TDDDDDDDDDDDDDDDDD
gbobooboboooooooooooooanon
goodooouobooobooooboooboboobooon
gbbooobbooobobooooobboooooooon
gbboooobobbooooooooboobobbbooon
gooooobobooboooooboooboboobo
gobboooobboboooobbooooobobooobobooo
goooobbggbooboobobobobboobobbbbo
gogooooooao
gbogboboboboooooooooooooooon
gooooooboooooooboooooooboon
0o0/00000000000oooooooooooDoo
goooboooooooooooobbobboon

0000000000000 038r0oDOOO0OO
00000 {v}0O000 {S}00000000000
00000000000 {S}0000000 ¢rooon
00000000000000000097T 000000
00000000000

oobooobooboooboobobooobooo soog
ggd

b7 = Q1) g1

0000000000 {S}00000000000000
00000000000000000000000000
00000/000000000000

(3-3) 00DOO0DOOOOOOOO O0OO0O0O0O
000000000000 000000000000000
00000000000000000000000000
00000000

() 0000000 (3200000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000 0000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000000000000000
0000000000000000000000000
00000000000000000000000000



Object

Line of Sight

Viewing Volume

t Viewing Point

>
=

Line of Sight

03 0D00DO0Oooood
Fig. 3. Block clipping of objects.
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Fig. 4. Configuration of the class library.
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Fig. 9. Example images of the virutal environment.
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