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3D Graphics Data Description
by A New Intermediate Language (LIGHT),
and Its Application
to A Hight Speed Graphics Computer MAGIC

Taka-aki AKINOTO, VYoshiaki TAMANURA and  Yasuhito SUENAGA
NTT Electorical Conmunications Laboratories (Yokosuka-shi, 238-03, Japan)

3D graphics data description is one of the most important problems in interactive
computer graphiecs.

This paper presents a new intermediate graphics language called a LIGHT (a Language as
an Interactive Graphies Handling Tool). Various 3D graphics can be easily described by
using LIGHT directly. LIGHT can be also used in arbitrary procedural languages such as C,
FORTRAN, PASCAL, in order to describe more complicated 3D graphics having motion.

The following elements needed for interactive computer graphics are compactly
described in LIGHT. (1)Shape of objects. (2)Attributes (color, reflectance, etc). (3)Light
source parameters. (4)Camera parameters.

LIGHT is succesfully applied to 3D graphics generation experiment using a high speed

graphics computer MAGIC.
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( color rgb] { extent xy z r )
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attribute red_plastics
color 1,0 0.5 0.5
ks 0.8 sf 50

end

attribute blue_plastics
color 0.5 0.5 1.0
ks 0.8 sf 50

end

sphl sphere 1 end
sph2 sphere 0.9 end
pln zxplane end

primitive
primitive
primitive

construct . red_cup (sphl-sph2)%pln
attribute red_plastics
end

construct blue_cup (sphl-sph2)*pln
attribute blue_plastics
end
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(1) B#tes
attribute_begin( name )
color( r,g,b );
ambient( n );

attribute_end();

(2) kA4

plane( name, a,b,c,d, attr_name );
xyplane( name, attr_name );

cone( name, a,b, attr_name );

(3) ks

construct( name, expression,
attr_name, X,Y,Z,r );

(4) BSOS V-1t

group{ name, name_list,
attr_name, X,¥,Z,T );

(5) 9tk - YV~ JOBHEEK

put_begin( namel, name2 );
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(1) RHERE
light( type, x,y,z, r,8,b );

(2) BHAbrEEE
from( x,y,z );:

(3) EHEMERE
to( X,y,z2 )

(4) EXrEe
up( X,¥,2 );

(5) X—3Iv/iERe
zoom( n );

(68) BEEEKRHEE
tran( name, X,y,z );
xrot( name, n );
yrot( name, n );
zrot( name, n );

put blue_cup2 blue_cup
tran 3 2 0
end

group cups red_cup,blue_cup2 end
display cups

tran{ x,y,z );

z;o;( n )

put_end();

(6) &xipth - 7 47 B3

display( name_list );
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construct( name, expr, attr, X,y,z,r )
char name(),expr(),attr();
float x,y,z,r;
{ fprintf(outfp, construct %s %s¥n”,name,expr);
if( attr(0) 1= NULL )
fprintf(outfp,”attribute $s¥n”,attr);
if(r)0.0)
fprintf(outfp,”extent %f %f % %f¥n”,x,y,z,r);
fprintf(outfp,”end¥n”);
}
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prism{ name, n, w, h, attr )
char name(),attr();
int n; float w,h;

{

primitive penta_L plane 0.00 -1.00 0.00 -1.00 end
primitive penta_U plane 0.00 1.00 0.00 -1.00 end
primitive penta_S plane 0.00 0.00 -1.00 -1.00 end

char expr(256), temp(256), splane(40]);

ut penta_0 penta_S
char bottom(40), top(40), side(40); put P

t 0.00
float angle, r, t, tan(), sqrt(); yro
. . end
int 13
sprintf( bottom, "%s_L”, name ); ;géaag penta_S
sprintf( top, "$s_U”, name ); yrgt '
plane( bottom, 0.0,-1.0, 0.0,~h/2.0, "" )i en

plane( top, 0.0, 1.0, 0.0,-h/2.0, " );

i 4 enta penta_L¥penta_Ukpenta_Oxpenta_l*
sprintf( expr, "$s*%s”, bottom, top ) construct p P _L*p: p

penta_2*penta_3*penta_4
attribute gold
extent 0.00 0.00 0.00 1.59
end

sprintf( splane, "%s_S", name );

plane( splane, 0.0, 0.0,-1.0, -w , " );

for( i=0; i{n; i++ )

{ angle = 360.0%(lloat)i / (float)n ;
sprintf( side, "%s_%d", name, i );
put_begin( side, splane );

yrotate( angle );
put_end();
sprintf( temp,”"%sx%s”, expr, side );
strepy( expr, temp )i

5 wEEE~oEsEE (LIGHT 2540)

)

t = tan( 3.141592/(float)n );

r = sqrt( wkwk(1.0+t%t) + hxh/4.0 );
construct{name,expr,attr, 0.0, 0.0, 0.0, r);

)
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demo( w, r, attr)

float w, r;

char attr();

{ char cy1(40),bxcy(40],expr(80),mbxey(40);
int i,

box( "box”, w, w, w, "" );
cylinder( "cyl”, 0.4%w, 0.4%w, " );

for(i=0; i(6; it++)

{ sprintf( cyl, “cy%d”, i );
sprintf( bxey, "bx%d”, i );
sprintf( expr, "box-%s”,eyl );
sprintf( mbxey,”be%d”, i );

put_begin( cyl, "cyl” );

translate( 0.0, 0.0, wx(float)i/6 - w/2 )
put_end();
construct( bxey, expr, attr,

0.0, 0.0, 0.0, sqrt(l.5%wkw));

put_begin{ mbxcy, bxcy );

translate{ 0.0, 0.0, -r );

yrotate{ 60.0x(float)i );
put_end();
display( mbxey );

)
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