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Research Title: 3D Surface Trianglular Cellular Automata and the Applications
Researcher: Asst. Prof. Dr. Korakot Prachumrak

Faculty of Science, Department of Computer Science

Abstact

Cellular automata is a group of square grid cells. .Ea'ch_.c'ell' haéA'it.s’ovli.r'_i-'.-sfé'c'g' )

which can be defined by rules and neighbourhood cells. ATh”is research project -

develops a new approach to simulate surface changes of 3D models by usmg
Triangular Cellular Automata. This research proposes Trlangular Cellular
Automata instead of normal Square Cellular Automata for surface changes -
because normal 3D models create.d'from_ 3D application programs, such as
3DMax, MAYA are in form of triangle meshes. As a normal 3D model is in form
of triangles, when being applied by the triangular cellular automata rules, it is

faster than applying normal square cellular automata to simulate.

This research presents the triangular automata fheory and its

applications, for example simulation of mold on wood.
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UnU X Y 4
vertex 1 -5.15  -5.10 23.95
vertex 2 23.51 2527 0.00
vertex 3 23.51 25.27 2395
vertex 4 -5.15 -5.10 0.00
vertex 5 2351 -5.100 2395
'verte_x 6 .. 23.5_1 ' -510 000 :
vertex7 515 510 2395
vertex 8 515 2327 23.95
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glPolygonMode (GL_FRONT_AND_BACK, GL:LINE);
glColor3f(0.55,0.28,0.15);//brown color |
glBegin(GL_TRIANGLES);

for (I_index= 0;l_index<object.polygons_gty;l_index++)
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glBegin(GL_TRAINGLES) Tagazoannitiugammasiiidhudusouzl
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~~~~~~~~~ FIRST VERTEX -~ e
// Texture coordinates of the first vertex
glTexCoord2f( object.mapcoord[ object.polygon[l_index].a ].u,
object.mapcoord[ object.polygon|l_index].a ].v);
/I Coordinates of the first vertex
glVertex3f( object.vertex| object.polygon[l_index].a ].x,
object.vertex| object.polygon[l_index].a 1.y,

-object.vertex[-object:polygon[lindex].a 1.z);

U7 3.8 shdansihgadimuagad akx,y.2)

L ]
L
LA &
V.’;‘
f)\..»*
I
. ) e‘w‘”
“’w
S
.
,«‘”ﬁ‘
Lo
. a . .w"* .
W
S
o
o
T,
o,
L’“’”‘%\&
S, B
£ J

U0 3.9 marthgadmuagai ax,y,z)

e SECOND VERTEX —ereeereme -
)/ Texture.coordfhates--ofi-the second vertex
glTexCoord2f( object. mapcoord[ object.polygon[l_index]:b J.u,
object.mapcoord| object.polygon[l_index].b ].v); |
/1 Coordinates of the second vertex
- giVertex3f( object.vertex object.polygon[l_index]:b ].x,

object.vertex[ object.polygon[l_index].b T.y,
object.vertex] object.polygon[l_index].b 1.2);

31 3.10 shdamsihgasmungail bx,y,z)
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— ;ﬂ 3 msunﬂmwumw b(x,y,z)

e THIRD VERTEX e
// Texture coordlnates of the third vertex
' ngexCoorde( object. mapcoord[ object polygon[l index]. c] u,
- object.mapcoord| object.poly.gon[_l_mdex].c 1.v);
/I Coordinates of the Third vertex |
gl_\/er,texSf(;.-obje.ct;ve'rtex[;Obj,et:t.qu_l,gg_‘oh[lﬁ'nd.ez_(]::c 1,
objectvertex| objectpolygon[l indexlc Ty,
object.vertex] object.polygon(l_index]ic 1.2);

- glEnd();

31 3.12 shdamnihgafmuagad cx,y,2)
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If( objectvertex[ object.polygon[i].a ]1.x == cbject vertex[ object.polygonfjl.a 1.x
&& object.vertex[ object.polygon(i}.a 1.y == object.vertex[ object.polygonfjl.a 1.y
&& object.vertex[ object.polygon(il.a ).z == object.veriex[ object.polygon[jl.al.z
llobject.vertex[ object.polygon(il.a J.x == objectvertex[ object.polygon[jl.b ].x
& object.vertex[ object.polygon(il.a 1.y == object.vertex[ object.polygon[jl.b 1.y
&3 object.vertexf object.polygon[il.a ].z == object.vertex[ object.polygonfjl.b 1.z
{lobject.vertex[ object.polygon[il.a J.x == object.vertex{ object.polygon(ji.c 1.x
&& object.vertex[ object.polygon[il.a 1.y == opjectvenex[zobjecholygon[j],c 1y

&& object.vertex[ object.polygon(il.a 1.z == object.vertex[ ‘object.polygon(fji.c ]fi ‘_ ' -

Il object.vertex{ object.polygon(il.b ].x == object.vertex .objectbdlygdn['ﬂ.af]'.k'
&& object.vertéx[' object.polygon[il.b 1.y == object.vertex[ object.polygonfil.a 1.y
&& object.vertex[ object.polygon(il.b 1.z == objectvertex[..object-.polygopn],a ]z
llobject.vertex[ object.polygon(il.b].x ==.object.venéx[ objectpolygonfjl.b J.x
8% objecLifextex[ object.poiygon(il.b 1.y == object.veriex[ object.polygonfil.b 1.y
&5 object.vertex[ object;po!ygonﬁ].b lz== opjechertéx[ _6bject;polygon[j].b 1z
llobject.vertex[ object.polygon[il.b ].x == object.vertex[ object.polygonfj].c 1.x
&& object.vertex[ object. polygon[il.b 1.y == object.vertex[: object.polygonfil.c 1.y
&4& object.vertex[ object.polygon(il.b .z == objectvertexf object.pofygonfjl.c 1.z
i object.vertexf object.polygon[il.c ].x == objectvertex[‘ob'jectpolygon[j].é 3x
&4 object.vertex[ object.polygonil.c 1.y == object.vertex[. object.polygon[jl.a 1.y
&3, object.vertex[ object.polygon(i].c 1.z == objectvertex[: object.polygon[jl.a }.z
{lobject.vertex[ object polygon(i).c 1.x == object.vertex[ objéct.polygonﬁ].bijx
&& object.vextex[_'object.polygonﬁ].c ly== object.venexf; objectpqlYanﬁ].b 1y
&3& object.verteX[ object.polygon(i).c 1.z == ODjéctvenéx['0bjectpolyg_onm.b )z
llobject.vertex{ object polygonlil.c 1.x == object vertex] 6bject polygonfil.c 1.x
&& object.vertex| object.polygonl[i].c 1.y ==.object_vertex[-.object;'polygon[i],c]-.y

&& object.vertex] object.polygon(il.c 1.z == object.vertex(’ object.polygonfjl.c).z )

317 3.26 Tdauaauvoululumsnuiourthu
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msimuagueuliinIazesd {R,G,B} uazanuiu/la veading (A)

GLfloat mat_ambientW2[] = {R,G,B,A};/ ?wﬂﬁmqﬁﬁﬂﬂswu

GLfloat mat_diffuseW2[] = {R,G,B,A};// Gvo93ng

GLfloat mat_specularWZ[] = {R,G,B,A};/\d qﬁmﬂnizwﬁmq

GLfloat mat_shininessW2[] = {100.0f} JIANTuIIveLIng Aundadinsasieues

spcular 111 1A10-128

!'iﬂﬂcl‘lf'ﬁﬁﬂ‘lfu‘llﬂﬁﬁﬂﬂ ﬂ]ﬂﬂmﬂuﬂﬂ‘nﬂ]'ﬁuﬂ o

. glMaterlalfv(GL FRONT GL AMBIENT mat amblentWZ)
glMaterialfv(GL_FRONT,GL . DIFFUSE ,mat d1ffuseW2)
glMaterlalfv(GL_FRONT,GL_SPECULAR,mat_specula_rWZ_);_
glMateriélfv(GL_FRONT,GL;SHININESS;mat_shiniflessWZ);

m-sﬁmuﬂQmauﬁ’ﬁmmuﬁmafzﬁé’a

GLfloat lightIntensityf] = {2.7f,2.7f,2.7£,1.0£};// AMUTUYDILA fimm?}qa'jwnm

GLfloat light position[] = {X,Y,Z,W};

IR W =1 mqad‘lnaﬁﬁmq’fmﬁ'mnmnumuﬂu X,Y,Z e a9na9e1iag
W=0 u’m@alm m@ﬂ‘wmzmm X,Y,Z 1a9nszanemia luwﬂmﬂﬂﬂmwu memnlm

ﬂ ﬁ'ﬂ N

Bunlilafinvesing mumemuiiRnmmia - -
glLightfv(GL_LIGHTO,GL_POSITION, light position);
glLightfv(GL_LIGHTO0,GL_DIFFUSE,lightIntensity);

: ’ = a aa
314 3.46 Wendumsiuasdlditatiugunssaniia
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