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It may plot the point (x+1,y), or:

It may plot the point (x+1,y+\).
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1. Input the two line endpoints and store the left endpoint in (x, y).
2. Load (xy, yo) into the frame buffer; that is, plot the first point.

3. Calculate constants Ax, Ay, 24y, and 2Ay — 2Ax, and obtain the start-
ing value for the decision parameter as

p3=2.ﬁ.y- Ax

4. At each x; along the line, starting at k = 0, perform the following test:
If p; <0, the next point to plot is (x; + 1, y;) and

Prer = pp + 24y
Otherwise, the next point to plot is (x; + 1, y;, + 1) and
Pier = Py + 28y - 2Ax
5. Repeat step 4 Ax times.
2 Sl Sasas X oluas 5 oluis € K gl
[m[>y

X oo ol b 5 Gl 3 sl 5wl oo I dals b elieas Gsb ad e b (sl ala e 5 Lo

It may plot the point (x,y+\), or:

It may plot the point (x+1,y+\).

Skl wlbaabXy gla ol S L35 358wl oS 5 soliind 6l
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PAY-N-)PY(Y - 0A) sladisie b ba & sl 15 asleim s oo 4 b auy w, KU

5 S oo oRuns aa L1, dal gu gla wdl e 4B 51 K50 (PV)Js) i X Jlaie Sl wlla o 81 S
Al a0 el 51 K55 (PY) Jol bl Y Hliie Sha s clla 5o Grinans aaas o aladl was a0 b 1) olilas

S e oA pa b b 5o sl
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Ax

= 10,

Ay =8

M=(yY-y1)/(X¥-x\)=+ A

po = 2Ay — Ax
=6

2Ay = 16,

28y — 2Ax = -4

f‘ P (Xps1s Yisr) k Py (Xes1s Yiesr)
0 6 (21, 11) 5 6 (26, 15)
1 2 (22, 12) 6 2 (27, 16)
2 2 (23,12) 7 -2 (28, 16)
3 14 24,13 8 14 (29, 17)
4 10 ) 25, 14) 9 10 (30, 18)
t T L |

18 + }
15+
10 L L Al F i 1

20212 25 30

J}iged,.i\gJJ\ﬂ@PlOt(Y’,\’)

) i ,ke LU ods

roneal 53 aile gares 3 ba
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void Bresenham(int xV, int y), int x¥, int yV)
{
int slope;
int dx, dy, incE, incNE, d, x, y;
if (x) >xY)

Bresenham(xY, yY¥, x\, y));
return;
}
dx=xY-x);
dy=yY¥-y";
if (dy<+)
{
slope =-);
dy = -dy;
!
else
{
slope =V;
!
incE=Y *dy;
inctNE =Y *dy - ¥ * dx;
d=Y *dy-dx;
y=y)
for (x =x); x <=xY; x++)
{
putpixel(x, y);
if(d<="+)
{
d +=incE;
}
else
{
d +=incNE;
y +=slope;

}
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A U3 aalg i 59591 510Ukt 1 1 b JLin 1S

X Y B
x = x + rcosf y =y, + rsiné
X=Yo+1+ *cos o=Vo Y=FotYo*sin o=ts .
X=Yo+1e *cos «.1=Y4.1 Y=FotYe¥sin o) =Fooeol o /r=eto=el)
X=Ye+1e*cos ¢.¥= Y=Y+ e*sin o.¥= ERERNERN 4

=y, =x) | ly, - x|
|

WS o Jos 1S sl e St Slles o 4 Lol 3L o Flat opls oS5 (3s) el baugs goms s ol
tMidpoint wgy 4 6 919 pw

.)WLsoulD:ul o)g.l.) 335 39»:05%4;4]4_@&)5\,;); 41>)o)m))4§w‘ U"I [v.a.»)ﬁ‘ ‘_)g‘l u»L..:l

0yld dgdoroy Hlai 35 dai Claisie duule | dxy g Gl Ol b ol S50 &5 Canl (pl o (B33 gy cpl )0 e

P oplply 09 o 03938 OT 4 55 o lats
fomdt. W) =22 +y? = r*

:_\m@wlo&n)ﬂ)’lql).ﬁoi)baf

=0, if(x,y)is on the circle boundary

<0, if (x, y} is inside the circle boundary
fearetel, )
=0,  if(x,y) is outside the circle boundary

21 0959 LA lais A JuSe 50 Cunl [asudio i Kb 0 &S jglailen

A)
X X+lx,+2

Figure 3-15

Midpoint between cancidate
pixels at sampling position
1+1 along a circular path.
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(x, + I.y;)_\

(g + 1,y — 1)_7

P 290 (o0 e JuSly 9 (pl (Gloo dai (sl |y ol @l (655 el ol plonil (sl oS
Pi = fdrck(-"t + Ly~ %)

G+ Ly—1 s b JeSo 2l e Jlade ol 81 15 s 398 (o dwlxe
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Midpoint Circle Algorithm

1. Input radius r and circle center (x,, v.), and obtain the first point on
the circumference of a circle centered on the origin as

(xo o) = (0, 1)
2. Calculate the initial value of the decision parameter as

5
Po :

3. At each 1, position, starting at k = 0, perform the following test: 1f
pi <0, the next point along the circle centered on (0, 0) is (x,,, ) and

P =Pt D, +1

Prai =P+ 250+ 1 = 2y,

wl?ene Lxp, = 20 + 2and 24, = 2y, — 2.
4. Determine symmetry points in the other seven octants.

5. Move each calculated pixel position (x, y) onto the circular path cen-
tered on (x,, y) and plot the coordinate values:

x=x+x, y=y+ty

6. Repeat steps 3 through 5 until x 2 y.
TS JWd (+e0) Spe g Ve glad 4oyl S sl LMIdpOINt 39, 4 005 way w650 ¢ e

e o850 (Vo) | ey i

pp=1-r= -9

2{0 = 0. Zyn =20
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Px (Xga1s Yisr)

2Xg,) 2¥ia

k
0 -9 (1, 10) 2 20
1 -6 (2,10 B 20
2 -1 (3, 10) 6 20
3 6 4,9) 8 18
4 -3 (5.9 10 18
5 8 (6, 8) 2 16
6 5 (7,7) 14 14

v )'.-‘ X
10 _ P

9 -

8 S

7

6 e

5 g

4 ” [ |

3 e

2 L

1 ,’ -

0| . -

0 :* 2 3 45 6 78 9 10

XZY EXZ 5l (g 29 (oo oy wiiie S5 (sl opls Gl asiiie (395 ool 5 JS8 )3 &5 jghailen

#include “device.h*

void circleMidpoint (int xCenter, int yCenter,

int x = 0;

int y = radius;

int p = 1 - radius:

void circlePlotPoints (int. int, int,

/* Plot first set of points */

int);

circlePlotPoints (xCenter, yCenter, x, y):

while (x < y) |{
X+e;
if (p < 0)
P =2 * x+ 1;
else |
Y=-i
p*= 2 " (x -vy) + 1;
}
circlePlotPoints (xCenter, yCenter,
1

void circlePlotPoints (int xCenter, int

setPixel (xCenter + x, yCenter + y);
setPixel (xCenter - x, yCenter + y);
setPixel (xCenter + x, yCenter - y):
setPixel (xCenter - x, yCenter - y);
setPixel (xCenter + y, yCenter + x);
setPixel (xCenter - y, yCenter + x):
setPixel (xCenter + y, yCenter - x);
setPixel (xCenter - y, yCenter - Xx);

X, ¥

yCenter, int x,

int radius)

int y)
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P={x yl

1l sl 5 IS L
dy + d, = constant

Fl = (Il, yl)

F,

Il

(xa, ¥2)

Vix—x)2+ (y — y)? + V(x - x)7 + (y - y;)* = constant

thutﬂju@waj,ﬁtsuggx,Y;mtﬁCw,;J..L:S‘;,»tﬁjg}g;z.\;uq,uu,uu@éﬁgiiut

RS PRV e:\.@." L.' k.f’a‘-" aslae

(s el s Slabes j3 oS

X—X..2 Ve ¥aso
(F==0) + (e =1
E ¥

x ¥y

:r.:)la ‘#QW)JW
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Y =x.+r cosf

¥ =y +r, sinf

JJ.Z«J.)D‘S\.U_AQJJ)‘JFO)L&ﬁex‘:;‘}y&ju‘.}b&hgbQP&[&A;%}‘GJ‘AL‘D)L&'j‘ehLﬂw‘L!Q‘};dw

28 s ol E5 612 015 oy (ol 05

Midpoint 9, 4 aw aw 3951
3 QLM'TL;)'L‘»‘::L:;A.Iﬁe.'..nC,.i\.gi):45.,\.&@6;:4.51>)>C¢.'.>J«;j\e:L&thTg&_}nSi&l{@rL«;ﬂjd\iw};'v.:;_)jiﬂa|
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"‘-\Rrgiun]
—_— dyfdx=-1

/ ) \></
- . Regionll
\ / n;;tl

——

ot e o g ol 5 e a1y i gl e 0SB 5 S0 ann 5 3l g 5 315 1,8 Sl S 0 55 ik oS o0 53
A1l oS

(Xc) yr) = (0, 0)
,fﬂhpu(x. tf] - r§x’ + rﬁyz - rfrf'

as 5 Sl (Sn 25 dasl 35,8 o S5 G dslae y3 STXY b a sl s

<0, if (x, y) is inside the ellipse boundary
faupelX, W) § =0, if (x,y) is on the ellipse boundary
>0,  if(x,y) is outside the ellipse boundary
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il i dy/dx > =] ala, o5 Jgla=b o

e

|

Prediction ]
(x+1, ¥ =1%) Region |
X =X il Gile b o (B ety O ¥ ailis aloje o 0
a5l glp et Sl SE LS, o 0 Yea =W =1 s gosd S E LS, o Vi =V gl

&6 et 8 alalee 3 1) WuailS LSy g0 gl ala vue 28 peenai SE 5 S LSy 50 Sl ey eedlen

P Y ke pso anl oo gl ol bced! Jl b wiile Slelre plas dy/dX < =1 oS a0 4l ;o
Al oo el g
— (X ¥y

RS
Tresh.
\

~—SE

Prediction

(X, +Y2, yi—1) Region 11
Ve =X =l rpel Gle 4l o 2086 05l Y ailis dlo o g0 0
Xy =X+ s 058 QI SE Sl x =X 0 euls 058 Dl S 51

Wl pj yguo 4 a5 WS o SaS Lo 4 MidPOINT 135,651 595 (clag S e’ sy

1. Input r,, r,, and ellipse center (x,, y.), and obtain the first point on an
ellipse centered on the origin as

{10, 1“0) = (0, Pu)
2. Calculate the initial value of the decision parameter in region 1 as

1,
Plo = ry—nr,+ -4!;

3. At each x; position in region 1, starting at k = J, perform the follow-
ing test: If p1, < 0, the next point along the ellipse centered on (0, 0)
is(x,.,, ¥)and

Plisy = pl + 2r§,r,“1 +r,
Otherwise, the next point along the circle is (x; + 1, y; — 1) and

Plhl = Fli + 2r§,xl.l - 2!":_!"‘1 + fzy

with
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Wi, =220 + 28, 28y, = 2hy, - 28k

and continue until 2rix = 2rly.

4. Calculate the initial value of the decision parameter in region 2 using
the last point (xq, yo) calculated in region 1 as

2 e . 2 _ .2
p2, = r;(xe+ 2) trilyg = 1? - rin}

5. At each y, position in region 2, starting at k = 0, perform the follow-
ing test: 1f 2. >0 the next noint alone the sllinse conterad aon (0 () is
o L B L s pomt aion g ine enipse centereg on U, U IS
(0, ¥y - and
Py =p - er,y,_ -
Otherwise, the next point along the circle is (x, + 1, — 1) and
P2 = p2; + 2’2,-'1.] -2ry ., + ?":

using the same incremental calculations for x and y as in region 1.
6. Determine symmetry points in the other three quadrants.

7. Move each calculated pixel position (x, y) onto the elliptical path cen-
tered on (x., v.) and plot the coordinate values:

x=x+x, y=yty,

8. Repeat the steps for region 1 until 2rlx = 2rly.
855 JUs (0] 50 0 9 IXEATYSF claseia b de 6 lp ], MidpoOInt (g, & (cdn w) w2 o

2rix =0 (with increment 2r] = 72)

2riy = 2rir, (with increment -2r? = -128)
(xo,y*)=(+,ry)=(+#)
1, = r Q. | 1 2 = -332
ply=r; r,r,+4r,—

=> PS5+ YO PP F-FAPHS=OY-FAF=TTY

k ply Xie 1 Yiesr) 2r) Xy 212 ¥
0 332 (1, 6) 72 768

1 224 2, 6) 144 768
2 ~44 (3, 6} 216 768
3 208 (4, 5) 288 640
4 - 108 15, 5) 360 640
5 288 6, 4) 432 512
6

244 (7, 3) 504 384

For k=+: pYk=-Y¥¥<« so:
Pl = ple+ 2rgx, + 1

> PPYEYY LYY 1o A=Y YE
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For k=¥: p\k=Y+A>+ so:

pPlhin=pl, + Zr‘le.‘_ - 2Py + r-;

Yo A+YAA-FF e+ F=-1A

We now move out of region 1, since 2rix > 2rfy.

For region 2, the initial point is (x,, yo) = (7, 3) and the initial decision parameter
is

1
P2 w,f{'? + 5’2): ~151

PYo=TF YO Y D+ F Y- FEAPF=Y O+ TOF- VY o F=-YY

k pi (Xears Yeor) 201Xy, 26}y
] =151 (8, 2) 576 256
1 233 (8, 1) 576 128
2 745 (8, 0) —_ --
1

B8

5

4

3

2

0

0 1 2 3 45 6 7 8

|PageYt




el Juad

WD DN

|Page¥e




il b adl e Do pglas s JUST Il L s S0 L SeaBee 0 il le i DA
. Shear csbas 5 (lSal: jf 4 )he Sgte Jlasl SIS & 45 i sl ol oo 5 lyg0 o JUi!

:ad gl OMus
2b, ol Do a1y Sad Gl Befs S Sl w50 9 w2l Al i SMaS 4 bl o
D)5 aloa |y SMals cpl ) oS 5 len B oS (g5l eoly 5 eols glaws 5l 5l

s Jes!
p ahais G Sl gl s alai 4y gl aals Gl Sl das SO oslazel s p 5 SO by 28 s e Jlas]

oS Al alas o] clatse a1, ( N ) ! 18 gp Ehatin S5 (S -9 Slatiiia

I'_ .f_‘
X'=xkt, 5 YPEYH,

: addpe Lt JUESH ey daugs alais JESI 5 UK

25 Ok i emple Sjpe @ Hlye VL SY0Lee

p'=p+i
|, naas 5l aaiin 5180 L cadaes s 1) SO s Sl S sams Lo eal Jlsl a5 ool iy
s i Sl Jlade K lags

$ 0') 9°

3 & olyge Jes plxl 5l _-X,V axio )3 glopld je SO (59 (o JBS) S gow g0 Dlaie o e
Sy 1y Slarsa lae Jpo alaii S 99 S¥lan 10l (5 5000 ala pgs g 2552 dgly ol ime)ls 5L 2l
Ande s |y Slazsie lae Joo abaii 99 225 JS5 o0 (o0

|Page ¥t
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® Webster defines:

o Virtual: being in essence of effect, but not in fact
o Reality: something that exists independently of ideas concerning it

Caolod 325 13 09iS1 &S Cul ($juz Olod ((5)lore Cupmlly iy p25
2iiRo (59 <3 83 2 )G Sl ol 9 g olidnles S buwgi | WA Jlw > (S)jlore Canslly (5 40lS g&l5)5
sl ($jlme Cumdly S 5L 45 5y

G55 4 Cuml (5322 95 B> &5 (lid U5 ()18 p 5 SLeSiST b gl (5322 4w (SLad (Sl 4ud ple pogio S > @
S5 @l 3iled sl 1) (Sl buso 43 9 03,5 uw 0T )3 < Lad ol 038l jl jui 4 3ilg5 oo )5 45 sl

)1 1) 5 pg0 03,5 > wl> 9 O35 o Cubld S o Jhds diio OlgS (o0 g2

S 3lme Cudly dop
® V4Y4

After several years of flight training,

Edward Link develops a simple mechanical flight simulator to
train a pilot at a stationary (indoor) location. The trainee can
learn to fly and navigate using instruments via instrument
replicas in the cockpit of the Link Trainer.
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In the paper "A head-mounted three dimensional display," Ivan
Sutherland describes his development of a tracked stereoscopic head-
mounted display at Harvard University. The display uses miniature
CRTs with optics to present separate images to each eye, and is
interfaced to mechanical and ultrasonic trackers.
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W-Industries launches the first public venue VR system, coining it Virtuality. It is a dual-
player VR arcade system that includes an HMD, hand-held prop, and ring platform for
each participant. The initial game -- Dactyl Nightmare -- involves two players in a simple
multi-level world where they attempt to shoot one another. In Y44Y, W-Industries
changes their name to Virtuality PLC, and in Y44V they sell their assets as part of filing
for Chapter )Y Bankruptcy.

Silre Caadly )> S ey £9 001199 Jlw jI - °

|Page t®




® Y4idA

Disney opens the first of their DisneyQuest family arcade centers which
feature numerous VR attractions using both HMD, and projection-
based visual displays.
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#VRML VY.« utfA
Background {
skyColor [
oYy,
evo N
Yoo e
]
skyAngle [ ).¥+4,).0V) ]
groundColor [
e
Vi Yo v
RIS P
]
groundAngle [ V.¥+4,Y.0V) ]
frontUrl "mountns.png"
backUrl "mountns.png"
leftUr]l "mountns.png"
rightUrl "mountns.png"

(i 55 Lo 53 5 3 L 4 L5130 VRMIL oS

#VRML VY.+ utfA
Shape {
appearance Appearance §
material Material {}
#texture ImageTexture { url "wood.jpg" }

}
geometry Box {
size V.o Yo Yoo

}

}
Shape {
appearance Appearance {
material Material {

diffuseColor .¥o . )
specularColor .YV .+7 ,+1
emissiveColor .V .+ ¥ .+ ¥
ambientIntensity .+ Y¥V
shininess .+ 1

)

}
geometry Sphere{
radius ). ¢

}

381 4 SLi! w7 L g9 30 VRMIL oS
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}
Shape {
appearance Appearance {

material Material {}

geometry Cone {
bottomRadius ) height ©

}

il b gd Sy o i by 30 VRML 05

Shape {
appearance Appearance {
material Material { }
texture ImageTexture { url "cantop.jpg" }

}
geometry Cylinder {
height Y.y
side FALSE
bottom  FALSE
}
}
Shape {

appearance Appearance {
material Material { }
texture ImageTexture { url "canbot.jpg" }

}
geometry Cylinder {
height Y.y
side FALSE
top FALSE
}
}
Shape {

appearance Appearance {
material Material { }
texture ImageTexture { url "canlabel.jpg" }

geometry Cylinder {

height YA
top FALSE
bottom  FALSE
}
}

2 I K3 w33 VRMIL oS

#VRML VY.+ utfA
Transform {
translation +.+ +.© +.»
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children [
Shape {
appearance DEF Brown Appearance {
material Material {
diffuseColor +.1 «.¥o + .+

}

geometry Box {
size +. V4«0V )
}
}
]
}

#

# Chair legs

#

Transform {
translation +.YoYe + YEAo « Yove
children [

DEF Leg Shape {
appearance USE Brown
geometry Box {

size .+ ¥ €AY WY
}
}
]
}
Transform {
translation -+.)oVe « YiAe . Yove
children [ USE Leg ]
}
Transform {
translation -+.YoYe « Y£Ao .. Yovo
children [ USE Leg ]
}
Transform {
translation +.YeYe + Y¢Ao . Yove
children [ USE Leg ]

}

#
# Chair back
#
Transform {
translation +.YAY® + 0 v
rotation +.+ +.¢ Ve -0 VY
children [
Transform {
translation +.+ +.0% + +
children [
Shape {
appearance USE Brown

geometry Box {
size +. 0+ AV LY

¥
¥
]
}
Transform {
translation +.+ +.YYVo «
children [

DEF BackPole Shape {
appearance USE Brown
geometry Box {

size +.+Y + €00 4 WY
}
}
]
}
Transform {

translation +.+ +.YYYO v W AY
children [ USE BackPole ]

}
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Transform {
translation +.+ +.YYVYe « «AY
children [ USE BackPole |

}

Transform {
translation +.» +.YYYo - V11
children [ USE BackPole |

}

Transform {
translation .+ +.YYYo « V11
children [ USE BackPole ]

¥

#VRML VY.+ utfA
Transform {
translation +.+ +.+ .+
children [
Shape {
appearance Appearance {
material DEF MarbleMaterial Material {
ambientIntensity *.¢

texture DEF MarbleImage ImageTexture {
url "marble_g.jpg"
}
textureTransform TextureTransform {
translation +.Y +.¥
rotation *.)
scale V.» +.)
}
}
geometry Box { size ).) +.¥Y ).\ }
}
1
}

Transform {
translation +.+ +.Y «.»
children [
Shape {
appearance Appearance {
material USE MarbleMaterial
texture USE Marblelmage
textureTransform TextureTransform {
translation +.Y «.Y
rotation *+.°
scale V.» +.Y

}

geometry Box {
size Y.+ ) Ve

Iogw S (21 b oS
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Transform {
translation +.+ +.¥ + .+
children [
Shape {
appearance Appearance {
material USE MarbleMaterial
texture USE Marblelmage
textureTransform TextureTransform {
translation +.Y «.Y
rotation *.°
scale ).+ +.Y

}

geometry Box {
size +.4 «V A

}
}
]
¥
Transform {
translation «.+ +.£ + .+
children [
Shape {
appearance Appearance {
material USE MarbleMaterial
texture USE MarbleImage
textureTransform TextureTransform {
translation +.Y +.Y
rotation *.°
scale V.» +.¥
}
}
geometry Box {
size +. A ) v A
¥
¥
1
}

Transform {
translation +.+ Y.© «.+
children [
Shape {
appearance Appearance {
material USE MarbleMaterial
texture USE MarbleImage

geometry Cylinder {

height £.Y
radius +.¢
bottom FALSE
top FALSE
}
}
1
}
Transform {
translation +.+ £.A0 + .+
children [
Shape {

appearance Appearance {
material USE MarbleMaterial
texture USE Marblelmage
textureTransform TextureTransform {
translation +.Y «.Y
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rotation *.°
scale ).+ +.¥
}
}
geometry Box {
size V.v ) Ve
}
}
1
¥
Transform {
translation +.+ £.Yo « »
children [
Shape {
appearance Appearance {
material USE MarbleMaterial
texture USE MarbleImage
textureTransform TextureTransform {
translation +.Y .Y
rotation *.°
scale ).+ +.¥

}

geometry Box {
size +.4 ) 8
¥
¥
1
}
Transform {
translation +.+ £.70 + »
children [
Shape {
appearance Appearance {
material USE MarbleMaterial
texture USE MarbleImage
textureTransform TextureTransform {
translation +.Y .Y
rotation *.°
scale V.» +.¥
}
)
geometry Box {
size +. A ) v A
}
}
1
}

Transform {
translation +.+ ©.+0 ++
children [
Shape {
appearance Appearance {
material USE MarbleMaterial
texture USE Marblelmage
textureTransform TextureTransform {
translation +.) +.V
rotation *+.°
scale ).+ .Y

}

geometry Box { size .) .YV }
}
1
}
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#VRML VY.+ utfA
DEF Entry Viewpoint {

}

pOSitiOIl DO B S IO
description "Entry view"

NavigationInfo {

}

type [ "WALK", "ANY" ]
headlight FALSE
speed £.+

Background {

}

skyColor [ +.+ +.+ +.+ ]

PointLight {

}

color Y.+ V.« Ve
ambientIntensity «.+
intensity ).+
location +.+ +.© -1+

PointLight {

}

color Y.+ +. A0
ambientIntensity *.*
intensity .+
location +.+ +.0 +.»

PointLight {

}

color + A« v s
ambientIntensity .+
intensity ).+
location .+ +.0 7.+

Transform {

translation -Y.© +.+ VY«

children Shape {

appearance Appearance {
material Material { ambientIntensity +.° }
texture ImageTexture { url "stoneY.jpg" }

}

geometry ElevationGrid {
xDimension A
zDimension ) °©
xSpacing Y.+
zSpacing Y.+
height [

R

textureTransform TextureTransform { scale £.+ Y©o.+

R

R

}

£ bl e 3 (81 I (o1 S
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#VRML VY.+ utfA

DEF Entry Viewpoint {
position +.» Y1 Y. .
description "Entry view"

i

Navigationlnfo |
type [ "WALK", "ANY" |
headlight FALSE
speed .

]

Background {
skyColor [ +.v v+ v ]

}

PointLight {
color Y.+ Y.+ Ve
ambientIntensity .+
intensity .+
location +.+ .0 1.+

}

PointLight {
color Y.+ + A0
ambientIntensity *.*
intensity .+
location *+.+ +.0 +.»

}

PointLight {
color +. A« v s
ambientIntensity .+
intensity ).+
location .+ .0 7.+

DEF ColumnRow Transform {

t gilinls Sano 53 (o1 o5
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translation -).© v, .+
children [

DEF Column Transform {
scale *+.© + YV 0
children Inline { url "untitled®.wrl" }

}

Transform { translation *.+
Transform { translation *.+
Transform { translation +.+ +.+
Transform { translation +.+ +.+

.+ children USE Column }
.+ children USE Column }
+ children USE Column }
+ children USE Column }

Transform { translation +.+ +.+ 7.+ children USE Column }
Transform { translation +.+ +.+ 9.+ children USE Column }
Transform { translation Y.+ +.+ 9.+ children USE Column }

Transform { translation Y.+ «.+ -Y.+ children USE Column }
Transform { translation Y.+ «.+ -7.+ children USE Column }
Transform { translation Y.+ +.+ Y.+ children USE Column }
Transform { translation Y.+ «.+ 7.+ children USE Column }
Transform { translation Y.+ +.+ -4.+ children USE Column }
Transform { translation Y.+ .+ +.+ children USE Column }
]
}
Transform {
translation -Y.© «.+ VY.
children Shape {
appearance Appearance {
material Material { ambientIntensity +.© }
texture ImageTexture { url "stoneY.jpg" }
textureTransform TextureTransform { scale £.+ Yo.+ }
}
geometry ElevationGrid {
xDimension A
zDimension ) °
xSpacing ).+
zSpacing Y.+
height [

e

]
solid FALSE

¥
}

}
Transform {
translation -¥.© Y., 1 )Y«

children Shape {
appearance Appearance {
material Material { ambientIntensity +.© }
texture ImageTexture { url "block*).gif" }
textureTransform TextureTransform { scale £.+ Yo+ }
}
geometry ElevationGrid {
xDimension A
zDimension Y°
xSpacing Y.+
zSpacing Y.+
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height [

R

1
solid FALSE

-

Transform {
translation +.+ V.0 -4.+
children [
Shape {
appearance Appearance {
texture ImageTexture { url "window.jpg" }

1
1]
geometry Box { size V ) «.+) }

}

-4 Cort

bl Sy (210 oS

#VRML VY.+ utfA
Transform |
translation + + »
children Shape {
appearance Appearance {
material Material {
H
texture ImageTexture { url "classic_red.gif" }
textureTransform TextureTransform | scale ¥

}

}

geometry Box {
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size ) .©.)

}

Transform {
translation + + .4

children Shape {
appearance Appearance {
material Material {

texture ImageTexture { url "classic_red.gif" }
textureTransform TextureTransform { scale Y )
}
}
geometry Box {
size ) .©.)

}

Transform {
translation .© + .£°

children Shape {
appearance Appearance {
material Material {

texture ImageTexture { url "classic_red.gif" }
textureTransform TextureTransform { scale ¥ )

}
}
geometry Box {
size ) .0 )
}
}
¥
Transform {

translation -.© + .£°

children Shape {
appearance Appearance {
material Material {

texture ImageTexture { url "classic_red.gif" }
textureTransform TextureTransform { scale Y )

¥
¥
geometry Box {
size ) .©)
}
}
}
Transform {

translation + +.+ Y . €2

children Shape {
appearance Appearance {
material Material {

texture ImageTexture { url "turf.gif" }
textureTransform TextureTransform { scale Y )

}

¥
geometry Box {
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size ) .0 A

Transform {
translation -.) V.Y +.@
children [
Billboard {

children [
Shape {
appearance Appearance {
# No material, use emissive texturing
texture ImageTexture { url "tree).png" }

geometry Box {size Y Y .++)}

}
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