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Our World can NOT be Perfectly Modeled

« We start to understand our world by Ray tracing
— One pixel color is the combination of many lights interaction
— Simple Modeling implies Simple Result (Not Realistic)

« World is filled with Stochastic Processes
— From the viewpoint of Ray Tracing, We omitted dusts in air.

— Dust is modeled by Probabilistic Distribution as in
Probabilistic Robotics M

* From the Multiple Objects Interaction,
— The Concept of “Particle Effect” arises.
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Our World works under Quantum Computing

* The basic of Material meets Quantum
— Higgs-Boson is an elementary particle.
— Quantum excitation of Higgs field, and so on.

« Small sized Object interacts with others
— Cells Vs. Human

* Fluid dynamics and Heat transfer is modeled by
mathematics.
— But, boundary condition is simplified in many cases.
— Explicit model Vs. Implicit model
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Particle Effect

* Fire or Fluid movement is defined as
— the integration of many Particles or elements.

* Multiple Object with Random Movements looks
Realistic.

« Each particle has some attributes
— Life cycle, Color variance, Size, moving direction

« Each particle works during its Life then it dies
( After the death, a particle starts a new Life)
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Example of “Fire” with uParticle

« uParticle is composed of 300 objects

class uParticle : public uCbj
{
public:
uParticle () ;
~uParticle() ;

uParticle is inherited by uODbj

« Random with mean and

public:
wolid Create(int n); 1
wolid Set (uParticle¥); \/61r|61r](363
virtual woid Bun () ;

X ~N(u,0°)
L1 mean

protected:
float ERandom (float wariance) ;

public: .
int nLife, mLife, vLife; 0'2 variance

uVector dir, mdir,vdir;
uVector pos, mpos, vpos;
« MXXX =2 mean of XXX
uColor color, mcolor, wvcolor;
float le, le, le; 1
float dscale,dmscale,dvscale; o VXXX - variance of XXX

public:

bi 5
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Particle iIs RECREATED after Death
uParticle::Set()

vold uParticle::Set (uParticle *p)

p-—*color.r = Random(vecolor.r)+mcolor.r;
{ p-*color.g = Random{vecolor.g)+mcolor.g;
if (p->nLife<=0) p—>*color.b = Random{vcolor.b)+mcolor.b;
i p—rcolor.a = Random{vcolor.a)+tmcolor.a;
// Generate life
p—>nLife = rand()%vLife + mLife; p-rcolor.r = MRX(0,p->color.r);
p—rcolor.g = MAX (0,p—>color.g);
77 e e e p—*color.b = MRX(0,p->rcolor.b);
G4 leensrate fos p—*color.a = MRX(0,p->rcolor.a);
float =,¥%;
®x = Random(vpos.x)+ mpos.x; p—rcolor.r = MIN(l,p->color.r);
¥y = Random (vpos.y)+ mpos.y; p-rcolor.g = MIN(l,p->color.g);
p->*Trans (=, Vo Q) p—rcolor.b = MIN(l,p—>*color.b);
p—rcolor.a = MIN(l,p—>*color.a);

p—rdir.x = Random(vdir.x)+ mdir.x; ,
. _ . . 1f (v=cale>0) p-*zcale = Random(vscale)+mscale;
p~rdir.y = Random({wvdir.y)+ mdir.y; _
Cedi A else= p-r=zcale = m=acale;
jal i1r.z = U; p—>diffuse = p->color;

Function Random returns -1.0~ 1.0

Position is varying

-vpos + mpos< Position< vpos+mpos
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Template for Particle Effect
uGL-42-ParticleEffect

 GLSL is simple.
— Shader.fsh and shader.vsh for only 2D texture mapping

« (Gaussian distribution like texture named “gauss.png”
IS used for Every Particle

300 particles
are overlapped

)

Gauss.png Particle effect 7
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Key Point of Particle Effect Is
Overlapped Images

« OpenGL has Blending function for Mixing Images

wvold uWnd: :Draw ()

{

glClearColor (info.r,info.qg,info.b,info.a);
glClear (GL_COLOR BUFFER BIT | GL DEPTH BUFFER BIT);

f/ draw objects

glBlendFunc (GL_SRC ALPHAE, GL ONE MINUS SRC_ALPHR) ;
Enable
Blending glDisable (GL DEPTH TEST) ;
glEnable ( GL BLEND ) ;
for (int 1=0;i<cbj=.GetSize();1i++)
ocbjs[1] —>Draw() ;
Disable glEnable (GL_DEPTH TEST) ;
Blending glDisable( GL BLEND ) ;

glFinish () ;
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Particle Works by Timer function

. . vold uParticle: :Run()
vold uWnd: :COnTimer (UINT PTE nIDEwvent)

; {

if (nIDEvent==1) int n = child.Get81ize();
[ for (int 1=0;1<n;i++)
for (int 1=0;i<ocbis.GetSize();i++) { , , ,
objs[i]->Run () ; uParticle *p = (uParticle*)child[1i];
} if (p->nLife<=0)
uGL: :OnTimer (nIDEvent) ; Set(p);
1
p—>Run () ;

}
) . ) // particle move
Particle’s life is reduced in every turn —— nrife—-;

uVector p = coord.o;
Particle moves toward some direction p = pt dir;

/fdiffuse.a = diffuse.a*0.97;

H.I();
Trans(p);
—» H = H.Scale(zcale) *H;

}

Particle’s size is varied



Robotics

Ex1 ) Fire with Fixed Scale Particle

« Color =[ R,G,B,A], Alpha, A is used for Blending.

p->vpos

p—->vdir
p—>mdir
p—>*vcolor

uVector (3,10,0); —_

uvVector(.1l,.3,0);
uVector (0,0.5,0) ;
uColer(0.2,0.1,0.1,0.1);

p—}mcalur

uCeolor (2.8,0.1,0,0.8);

p—rmscale
p—rvscale

p—>Create (200) ;
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limited with
width=5 and
height =10
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Fire without Scaling Vs with Scaling

Create particle with a variety of scale factor

Scale is fixed Scale is controlled
after creation by life proceeding
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Ex 2) Initial Position and Direction Changes

Upward direction Higher Position variance Positive and negative y
+ direction variance

Positive Y Direction
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Robotics

Thank you for Listening Graphics Class
Welcome to Homework Hell




