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Abstract

A virtual space building method

of cyberspace systems

Michio KAWASAKI

A spatial linkage method among virtual spaces is proposed in this article. ‘Spatial
linkages’ mean spatial connections among individual worlds in virtual spaces. The
spatial linkage method has two excellent features very useful to increase virtual reality
telecommunication system users.

One is a merit that makes people’s mobility among worlds higher and thus makes
communication among people in the virtual spaces more frequent and active, because it
is very easy for people to see and know situations in neighbor worlds without entering
them. Another feature is to promote people’s customizability concerning connections
among worlds with allowing uni-direction spatial linkages.

The proposed method is partially implemented, and the features and the problems of
the method are discussed.

First, when a user newly links a world to his own world, a link can be set up without
permission. Moreover, the number of links which can be set up by extending one’s
world can be increased. Next, a link is stretched from others in its world, there is no
restriction in the number which receives a one-way link. Finally, a loop phenomenon
happens by adopting a one-way link. Inconsistency is brought to the communication

between worlds according to a loop phenomenon.
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From now on, program development which added the communication function should
be performed. And it is a subject to verify the validity of the contents considered this

time.

key words Virtual space Link system Customize nature Spatial fusion Communica-

tion
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KaleidoSpace Program

#include "wt.h"

#define FORWARD 1
#define BACKWARD 2
#define RIGHT 3

#define LEFT 4

static void actionfn(void);
FLAG SetSpaceData(char *name) ;
int CheckArea(void);

void ChangeSpace(int area);

WTnode *centerSpace, *forwardSpace, *backwardSpace,
*rightSpace, *leftSpace;
char centerName[64], forwardName[64], backwardName[64],

rightName[64], leftName[64];

void main(int argc, char *argv[])
{

WTnode *root;

WTnode *1light;

WTviewpoint *view;

WTsensor *mouse;

WTp3 dir, pos;
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/* Initialize the universe.
* (This must be the 1st WorldToolKit call.)
x/

WTuniverse_new(WIDISPLAY_DEFAULT, WIWINDOW_DEFAULT) ;

/* get a pointer to the universe root node */

root = WTuniverse_getrootnodes();

/* set up the position of a light source */
light = WTlightnode_newdirected(root) ;
dir[X] = 0.58f;

dir[Y] = 0.58f;

dir[Z] = -0.58f;

WTlightnode_setdirection(light, dir);

/* Initialize a Mouse sensor */
mouse = WTmouse_new();

if ('mouse) WTerror('"'Couldn’t find mouse\n");

/* Attach the sensor to the viewpoint. */

view = WIwindow_getviewpoint(WTuniverse_getwindows());
WIviewpoint_addsensor(view, mouse);

/* Set the action function so that button presses will be acted on. */
WTuniverse_setactions((void *)actionfn);

WTkeyboard_open() ;

/* Initial setting of worlds */

SetSpaceData(argv[1]);

/* Initial setting of viewpoint */
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pos[X] = pos[Z] = 0.0f;

pos[Y] = -50.0f;
WIviewpoint_setposition(view, pos);

WTsensor_setsensitivity(mouse, 0.01f*WTnode_getradius(root));

/* Prepare the universe for start of the simulation. */

WTuniverse_ready();

/* enter the main simulation */

WTuniverse_go();

/* all done; clean everything up. (This must be the last WIK call.) */

WTuniverse_delete();

static void actionfn(void)
{
short key;

int area;

area = CheckArea();

if (area '= 0) ChangeSpace(area);

/* Keyboard operation */

key = WTkeyboard_getlastkey();

if (key == WTKEY_ESC)
WTuniverse_stop();

if(key == ’i’)

printf ("%f\n", WTuniverse_framerate());

if(key == ’17)
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WTuniverse_setrendering (WTRENDER_WIREFRAME) ;
if(key == ’27)

WTuniverse_setrendering (WTRENDER_SHADED) ;
if(key == ’37)

WTuniverse_setrendering (WTRENDER_BEST) ;

FLAG SetSpaceData(char *name)
{
/* World arrangement algorithm */
FILE *file;
char dataName[64], vrmlFileName[64], linkFileName[64], temp[64];
WTnode *root;

WTp3 pos;

strcpy(datalName, name);
strcpy(centerName, name) ;
strcpy(vrmlFileName, dataName) ;
strcpy(linkFileName, dataName) ;
strcat(vrmlFileName, ".wrl");

strcat(linkFileName, ".1i");

root = WTuniverse_getrootnodes();

centerSpace = WImovnode_load(root, vrmlFileName, 1.0f);

file = fopen(linkFileName, '"r'");

if('file){

printf("%s 000000 .\n", linkFileName) ;

return FALSE;
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fscanf(file, "¥%s", temp);

strcpy (forwardName, temp) ;

strcpy(vrmlFileName, temp);

strcat(vrmlFileName, ".wrl");

forwardSpace = WImovnode_load(root, vrmlFileName, 1.0f);
WTp3_init(pos);

pos[Z] = 200.0f;

WInode_settranslation(forwardSpace, pos);

fscanf(file, "¥%s", temp);

strcpy(backwardName, temp) ;

strcpy(vrmlFileName, temp);

strcat(vrmlFileName, ".wrl");

backwardSpace = WImovnode_load(root, vrmlFileName, 1.0f);
WTp3_init(pos);

pos[Z] = -200.0f;

WInode_settranslation(backwardSpace, pos);

fscanf(file, "¥%s", temp);

strcpy(vrmlFileName, temp);

strcpy(rightName, temp);

strcat(vrmlFileName, ".wrl");

rightSpace = WImovnode_load(root, vrmlFileName, 1.0f);
WTp3_init(pos);

pos[X] = 200.0f;

WTnode_settranslation(rightSpace, pos);

fscanf(file, "¥%s", temp);
strcpy(leftName, temp);
strcpy(vrmlFileName, temp);
strcat(vrmlFileName, ".wrl");

leftSpace = WImovnode_load(root, vrmlFileName, 1.0f);
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int

WTp3_init(pos);
pos[X] = -200.0f;

WInode_settranslation(leftSpace, pos);

fclose(file);

return TRUE;

CheckArea(void)

/* World judging algorithm */
WTp3 pos;

WTviewpoint *view;

view = WIwindow_getviewpoint(WTuniverse_getwindows());

WTviewpoint_getposition(view, pos);

if (100 .0f < pos[Z] || posl[Z] < 300.0f) return FORWARD;
if(-300 .0f < pos[Z] || pos[Z] < -100.0f) return BACKWARD;
if (100 .0f < pos[X] || pos[X] < 300.0f) return RIGHT;

if(-300 .0f < pos[X] || pos[X] < -100.0f) return LEFT;

return O;

void ChangeSpace(int area)

{

/* World change algorithm */
WTnode *root;
WTviewpoint *view;

WTp3 pos;
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root = WTuniverse_getrootnodes();
WTnode_delete(centerSpace) ;
WTnode_delete(forwardSpace) ;
WTnode_delete(backwardSpace) ;
WTnode_delete(rightSpace) ;

WTnode_delete(leftSpace);

view = WIwindow_getviewpoint(WTuniverse_getwindows());

WTviewpoint_getposition(view, pos);

if (area == FORWARD){
SetSpaceData(forwardiame) ;
pos[Z] = -100.0f;
WTviewpoint_setposition(view, pos);
+
else if (area == BACKWARD){
SetSpaceData(backwardName) ;
pos[Z] = 100.0f;
WTviewpoint_setposition(view, pos);
+
else if(area == RIGHT){
SetSpaceData(rightName) ;
pos[X] = -100.0f;
WTviewpoint_setposition(view, pos);
+
else if(area == LEFT){
SetSpaceData(leftName) ;
pos[X] = 100.0f;

WIviewpoint_setposition(view, pos);
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