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9. WOXHICHIBIO T 0 7T 57 7 A VEv—/ polyh’ IZ8EkT 5,
"polyh’ load ’user¥polyhedron. ijs’
T5HE, ZoROENE, AFNEBICELX L0 T, HREEVIC LEfEA T v 7 A
INDICIER D L 5 I2fF B,
VIC =: icosa_polyh_ 2
INDIC =: IND_ICO_polyh_
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fuller IZTRD LD ITEFS LD,

fuller =0 3 : 0
VA VB VC' =. y.

R =. %: +/ %: VA A

VD = —: VA + VB

Ratio =: (%: +/ *: VD) % R

VD =. Ratio * VD D F

VE =. —: VB + VC

VE =. Ratio * VE

VE = —: VC + VA

VF =. Ratio * VF B E ¢

polygon >VA;VD;VF
polygon >VD;VB;VE
polygon >VF;VE;VC
polygon >VD;VE;VF
)
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end.
glEnd’’

)

2. RO L RS PV

gllight GL_LIGHTO, GL_AMBIENT, 0.1 0.1 0.1 1
gllight GL_LIGHTO, GL_DIFFUSE, 0.6 0.6 0.6 1
gllight GL_LIGHTO, GL_SPECULAR, 0.0 0.0 0.0 1
gllight GL_LIGHTO, GL_POSITION, 0.0 0.0 1.0 O

y
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B &4l < JLBL % OpenGL OEXICEDLE T, LOTa—T 47 T5H5LDTHD,
polygon=: 3 : 0
glBegin GL_POLYGON

#y
.0
while.
glColor 1 110

glVertex > 1 { vy

i < n do.

i+1
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(a) BB (ambient light)
(b) JEHOE (diffuse light)
(c) #51HE (specular light)
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ZL T, ZHUEOopenGLO L H Y 7« Ta s Ak LTROEATRT,
light=: verb define

NB. Parallel Light

NB. glLight GL_LIGHTO, GL_POSITION, 4.0 6.0 10.0 1 NB. Positioned Light
glEnable GL_LIGHTO

glEnable GL_LIGHTING
glMaterial GL_FRONT, GL_AMBIENT_AND_DIFFUSE, 1 0 0 1

)



Tbb, A7V =7 FGL_LIGHTO IZxt LT, DO HFRXAFEE L 2~ KglEnable T
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norm_vec =: 3 © 0

M= >y.

NX = =/ . % (K01;12) {M

NY =. - =/ . % (K0 1;02) {M

NZ = —-/.% (01;01) {M

NX, NY, NZ P,

)
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T L= 2 AR RO polygon 1XR D X 5 72 B8%% polygonnormal |ZMEE S
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A2 Lickh, BRREZITSTET V7T mr o805,
polygonnormal=: 4 : 0
glBegin GL_POLYGON
glNormal x.

NB. revised by TN.

y =Y.

n = #y

i=0

while. i < n do.
glVertex > 1 { vy
i=1i+1

end.

glEnd’’

)

b, VLo ZE Y7o light, 5 U 7 D polygonnormal @ 2 -D>DBENNZ LD
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NB. OpGLN_Fuller.ijs

NB. 2010/2/10 OK

NB. Fuller Dome with Lighting

NB. run >’ => Fuller Solid

NB. run 0 => Fuller Skeleton
NB. run 1 => Fuller Wired
NB. run 2 => Icosahedron

NB. run 3 => Dodecahedron
NB. run 4 => Octahedron

NB. run 5 => Drum

require ~gl3’

A=: 0 : 0

pc a closeok;

xywh 0 0 220 200;cc g isigraph ws_clipchildren ws_clipsiblings rightmove
bottommove;

pas 0 0;

rem form end;

)

run=: a_run

a_run=: 3 : 0

T =: y. NB. Select ’’ = Fuller
wd :: ] “psel a;pclose’

wd A

glaRC ”’

LS =: 0 NB. LS=1: Fill LS<>1: Line
Hid =: 1

R=2000

glaFont "arial 30
glaUseFontBitmaps 0 32 26 32
wd ’ pshow;ptop’

)

NB. paint a model picture
a_g paint =: verb define
glClearColor 1 110
glClear GL_COLOR_BUFFER_BIT + GL_DEPTH_BUFFER_BIT
glEnable GL_DEPTH_TEST

glMatrixMode GL_MODELVIEW

glloadldentity’’

glTranslate 0 0 0 NB. for Ortho



NB. glTranslate 0 0 _10 NB. for Perspective

light ”’

if. 0 = #T do. drawfuller '’ end.

select. T
case. 0 do. drawfuller ’’
case. 1 do. drawfuller ’’
case. 2 do. drawicosa ’~ NB. Omitted Listing
case. 3 do. drawdodec ’° NB. Omitted Listing
case. 4 do. drawocta ’’  NB. Omitted Listing
case. 5 do. drawdrum ’’

end.

drawtext’’

glaSwapBuffers *’

)

NB. project the picture on the screen

a_g size =: verb define
glViewport 0 0 , glgwh ’’
glMatrixMode GL_PROJECTION

glLoadldentity ’’

glOrtho _2 2 _2 2 _2 2 NB. Ortho
wh =: glqwh *’

NB. gluPerspective 90, (%/wh),1 30
)

NB. key—in x, vy, z, X, Y, Z for rotation

a_g char =: verb define

R=:360 | R+5 %’ xyz =0 { sysdata
R=:360 | R-5%’XYZ =0 { sysdata

NB. LS =: Cw =0 { sysdata) { LS, -. LS
NB. Hid =: Ch’ =0 { sysdata) { Hid, -. Hid
glpaintx’’

)

NB. indicate rotated angle x, y, z in degree ============
drawtext =: verb define

glMatrixMode GL_MODELVIEW

glloadIdentity

glColor 0 0 0 O

glRasterPos _2 1.9 0

glCalllLists 5 ”: R

)



NB. Lighting & Normal Vector

norm_vec =: 3 : 0
M= >y.
NX = =/ . % (K0 1;12) {M

NY = - =/ . % (K0 1;02) {M
NZ = -/.% (K0 1;01) {M

NX, NY, NZ
)

light=: verb define

gllight GL_LIGHTO, GL_AMBIENT, 0.1 0.1 0.1
gllight GL_LIGHTO, GL_DIFFUSE, 0.6 0.6 0.6

gllight GL_LIGHTO, GL_SPECULAR, 0.0 0.0 0.0 1

glEnable GL_LIGHTING

glEnable GL_LIGHTO

glMaterial GL_FRONT, GL_AMBIENT_AND_DIFFUSE,

)

polygon=: 3 : 0

glBegin GL_POLYGON

y =Y.

n = #y

i=0

while. i < n do.
glColor 1110
glVertex > i { vy
i= 1i+1

end.

glEnd’’

)

NB. Lighting version of polygon

polygonnormal=: 4 :
glBegin GL_POLYGON
glEdgeFlag GL_TRUE
glNormal x.

NB. revised by TN.

y =Y.

n = #y

i=0

while. 1 < n do.
glVertex > 1 { vy
i=1i+1
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end.

glEnd’’

)

normpolygon =: 3 : 0

V= y.

VA VB VC = 3 {. V

(norm_vec (VB-VA); (VC-VA)) polygonnormal V
)

NB. Drum Graphic for Test Lighting

DS =: 0.5

DC =: 0. 866

DO =: 1, 0, 1

D1 =¢ _1, 0, 1

D2 =: 1, DS, DC
D3 =: _1, DS, DC
D4 =2 1, DC, DS
D5 = _1, DC, DS
D6 = 1, 1, O

D7 =: _1, 1, O

D8 = 1, DC, -DS
D9 =: _1, DC, -DS
D10 =: 1, DS, -DC
D11 =: _1, DS, -DC
D12 =: 1, 0, _
D13 = _1, 0

drawdrum =:verb define

glMatrixMode GL_MODELVIEW

glloadIdentity '’

glClearColor 1 1 10

glClear GL_COLOR_BUFFER_BIT

glTranslate 0 0 O

glRotate R,. 33 $§1000

glPolygonMode GL_BACK, Hid{GL_LINE, GL_POINT

glMaterial GL_FRONT, GL_AMBIENT_AND_DIFFUSE, 0 1 0 1 NB. Green

normpolygon D0;D2;D3;D1
normpolygon D2;D4;D5;D3
normpolygon D4;D6;D7;D5

normpolygon D6;D8;D9;D7
normpolygon D8;D10;D11;D9



normpolygon D10;D12;D13;D11
)

NB. import polyhedron. ijs
"polyh’ load *user¥polyhedron. ijs’
VIC =: icosa_polyh_ 2

INDIC =: IND_ICO_polyh_

NB. Fuller Dome

drawfuller =:verb define

glMatrixMode GL_MODELVIEW

gllLoadldentity ’’

glClearColor 1 1 10

glClear GL_COLOR_BUFFER_BIT

glTranslate 0 0 O

glRotate R,. 33$ 1000

glPolygonMode GL_BACK, Hid{GL_LINE, GL_POINT

glMaterial GL_FRONT, GL_AMBIENT_AND_DIFFUSE, 0 1 0 1 NB.

I =0

while. I<20 do.
fuller (OI{INDIC) { VIC
I = 1+1

end.

)

fuller =: 3 : 0

VV = vy.

R= { +/7(1) *%: VV

VA VB VC' = VWV

VD =. =1 VA + VB

Ratio =: (%: R) % %: +/ *: VD
VD =. Ratio * VD

VE = -1 VB + VC
VE =. Ratio * VE
VF = -1 VC + VA
VF = Ratio * VF

if. (0 =4#T) + (0 =T do.
glPolygonMode GL_FRONT_AND_BACK, GL_FILL
normpolygon >VA;VD;VF

normpolygon >VD;VB;VE

normpolygon >VF;VE;VC

if. 0 = #T do. normpolygon >VD;VE;VF end.
end.

glPolygonMode GL_FRONT, GL_LINE

-10 -

Green



glPolygonMode GL_BACK, GL_POINT

polygon
polygon
polygon
polygon

)

>VA;VD; VF
>VD;VB; VE
>VE;VE;VC
>VD;VE; VF
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