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Smoke and flame emitters combined to create a fire effect. 

 

Introduction 

Particles can be used to simulate fire, smoke, water, and other fluid and gas effects.  An emitter entity 

emits a stream of particles.  Emitter settings can be used to display many different kinds of effects.  This 

tutorial will explain emitter creation and rendering, various emitter settings, and will demonstrate how 

to combine particle emitters for more interesting effects. 
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Getting Started 

We’ll start with a simple program which creates and displays a particle emitter: 

 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 CameraClearColor(cam,Vec4(0,0,1,1)); 

 MoveEntity(cam,Vec3(0,0.5,-1)); 

  

 //Create an emitter 

 TEmitter emitter = CreateEmitter(); 

 PaintEntity(emitter,LoadMaterial("smoke.mat")); 

  

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateWorld(); 

  RenderWorld();   

  Flip(); 

 } 

 

 exitapp: 

 return Terminate(); 

} 

 

 



 

A particle emitter entity emits a steady stream of particles. 

 

 
In Leadwerks Engine, most of the particle emitter updating is performed on the GPU.  This yields much 
better performance than CPU-based emitters.  Because the particle behavior is controlled with a vertex 
program, particle emitters must be painted with a material which specifies the particle vertex shader, or 
they will not be visible. 
 

 

Emitter Settings 

The full declaration of the CreateEmitter function looks like this: 

 
CreateEmitter(int intensity=100, int lifetime=1000, TVec3 &velocity=Vec3(0,1,0), int cyclemode=0,TEntity parent=0) 
 

 

Let’s discuss the function parameters individually. 

Intensity 

This is the number of particles in the emitter’s pool of particles.  The number of particles is constant, and 

the emitter keeps recycling them. 

 



Lifetime 

This is the number of milliseconds a particle will be active before it dies out. 

Velocity 

This is the starting velocity of a particle when it is emitted.  The default velocity is (0,1,0), creating a 

particles that move upwards at 1 unit per second. 

Cyclemode 

The default cyclemode value of 0 will create a looping emitter.  A cyclemode value of 1 will create a one-

shot emitter which will be automatically freed when complete.  This is useful for creating explosions, 

shrapnel, or water splash effects. 

Parent 

If a parent entity is specified, the emitter will be created as a child of that entity. 

 

By adjusting the creation parameters, we can create a particle emitter with a different look: 

 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 CameraClearColor(cam,Vec4(0,0,1,1)); 

 MoveEntity(cam,Vec3(0,0,-1)); 

  

 //Create an emitter 

 TEmitter emitter = CreateEmitter(20,8000,Vec3(0.1,0,0)); 

 PaintEntity(emitter,LoadMaterial("smoke.mat")); 

  

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateWorld(); 

  RenderWorld();   



  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 

Here is the result.  The particles are now moving to the right, and are spaced out so we can see 

individual particles: 

 

 

There are many more settings we can adjust after the emitter is created. 

Radius 

We can adjust the particle begin and end radii with the SetEmitterRadius command: 

 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 CameraClearColor(cam,Vec4(0,0,1,1)); 

 MoveEntity(cam,Vec3(0,1,-3)); 

  

 //Create an emitter 

 TEmitter emitter = CreateEmitter(50,1000,Vec3(0,2,0)); 

 PaintEntity(emitter,LoadMaterial("smoke.mat")); 

  

 //Set the particle begin and end radii 



 SetEmitterRadius(emitter,0,1); 

 

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateWorld(); 

  RenderWorld();   

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 

 

 

Waver 

We can add a waver value used to randomly alter each particle’s velocity each step.  This can give a 

much better appearance than a uniform stream of particles. 

 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 



  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 CameraClearColor(cam,Vec4(0,0,1,1)); 

 MoveEntity(cam,Vec3(0,1,-2)); 

  

 //Create an emitter 

 TEmitter emitter = CreateEmitter(50,1000,Vec3(0,2,0)); 

 PaintEntity(emitter,LoadMaterial("smoke.mat")); 

  

 //Set the particle begin and end radii 

 SetEmitterRadius(emitter,0,0.25); 

 

 //Set the particle waver 

 SetEmitterWaver(emitter,2.0); 

 

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateWorld(); 

  RenderWorld();   

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 



Velocity 

We can adjust the velocity for emitted particles on-the-fly.  Setting an emitter’s velocity will not affect 

particles that are already in motion: 

 

#include "engine.h" 

#include <math.h> 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 CameraClearColor(cam,Vec4(0,0,1,1)); 

 MoveEntity(cam,Vec3(0,0,-2)); 

  

 //Create an emitter 

 TEmitter emitter = CreateEmitter(); 

 PaintEntity(emitter,LoadMaterial("smoke.mat")); 

  

 //Set the particle begin and end radii 

 SetEmitterRadius(emitter,0,0.25); 

  

 //Set the particle waver 

 SetEmitterWaver(emitter,2.0); 

 

 float angle=0.0; 

 

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

   

  //Set the emitter velocity 

  SetEmitterVelocity(emitter,Vec3(cos(angle),sin(angle))); 

  angle+=0.02; 

   

  UpdateWorld(); 

  RenderWorld();   

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 



 

 

Acceleration 

An acceleration value will be added to emitted particles’ velocities each frame.  This can be used to 

simulate gravity or wind. 

 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 CameraClearColor(cam,Vec4(0,0,1,1)); 

 MoveEntity(cam,Vec3(0,0.5,-1.5)); 

  

 //Create an emitter 

 TEmitter emitter = CreateEmitter(500,2000,Vec3(0,2,0)); 

 PaintEntity(emitter,LoadMaterial("smoke.mat")); 

  

 //Set the particle begin and end radii 

 SetEmitterRadius(emitter,0.05,0.05); 



  

 //Set the particle waver 

 SetEmitterWaver(emitter,2.0); 

 

 //Set the particle acceleration 

 SetEmitterAcceleration(emitter,Vec3(0,-2,0)); 

 

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) {   

  UpdateWorld(); 

  RenderWorld();   

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 

 

 

Rotation 

Particles can be rotated with the SetEmitterRotationSpeed command.  Rotation can help to make a 

stream of particles look more random.  You must update the application time with the UpdateAppTime() 

command for particle rotation to work, because the application time is passed to the particle shader and 

used: 

 



 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 CameraClearColor(cam,Vec4(0,0,1,1)); 

 MoveEntity(cam,Vec3(0,1,-2)); 

  

 //Create an emitter 

 TEmitter emitter = CreateEmitter(50,2000,Vec3(0,1,0)); 

 PaintEntity(emitter,LoadMaterial("smoke.mat")); 

  

 //Set the particle begin and end radii 

 SetEmitterRadius(emitter,0,0.25); 

 

 //Set the particle waver 

 SetEmitterWaver(emitter,0.5); 

 

 //Set the particle rotation 

 SetEmitterRotationSpeed(emitter,0.5); 

 

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateAppTime(); 

  UpdateWorld(AppSpeed()); 

  RenderWorld();   

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 

Area 

You can alter the area over which particles are emitted from with the SetEmitterArea command.  This 

can be used to render an emitter that does not emit particles from a single point: 

 

#include "engine.h" 

 

int main(int argc, char** argv) 



{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 CameraClearColor(cam,Vec4(0,0,1,1)); 

 MoveEntity(cam,Vec3(0,1,-2)); 

  

 //Create an emitter 

 TEmitter emitter = CreateEmitter(200,2000,Vec3(0,1,0)); 

 PaintEntity(emitter,LoadMaterial("smoke.mat")); 

  

 //Set the particle begin and end radii 

 SetEmitterRadius(emitter,0.1,0.25); 

 

 //Set the particle waver 

 SetEmitterWaver(emitter,0.5); 

 

 //Set the particle rotation 

 SetEmitterRotationSpeed(emitter,0.1); 

 

 //Set the emitter area 

 SetEmitterArea(emitter,Vec3(2,0,2)); 

  

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateAppTime(); 

  UpdateWorld(AppSpeed()); 

  RenderWorld();   

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 



 

 

Making a Fire Effect 

Now that we know how emitter settings work, let’s use them to create a fire effect.  The effect will use 

one emitter for flames and a second emitter for smoke particles. 

 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a camera 

 TCamera cam=CreateCamera(); 

 MoveEntity(cam,Vec3(0,3,-5)); 

 

 //Create the smoke emitter 

 TEmitter smoke = CreateEmitter(400,8000,Vec3(0,1,0)); 

 PaintEntity(smoke,LoadMaterial("smoke.mat")); 

 EntityColor(smoke,Vec4(0.5,0.5,0.5,0.25)); 

 SetEmitterRadius(smoke,0.25,1.0); 

 SetEmitterWaver(smoke,0.5); 

 SetEmitterRotationSpeed(smoke,0.1); 



 SetEmitterArea(smoke,Vec3(0.5,1,0.5)); 

 

 //Create the fire emitter 

 TEmitter fire = CreateEmitter(100,1000,Vec3(0,2,0)); 

 EntityColor(fire,Vec4(1,0.5,0,0.5)); 

 PaintEntity(fire,LoadMaterial("fire.mat")); 

 SetEmitterRadius(fire,0.5,0.25); 

 SetEmitterWaver(fire,0.5); 

 SetEmitterRotationSpeed(fire,0.5); 

 SetEmitterArea(fire,Vec3(1,0.5,1)); 

  

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateAppTime(); 

  UpdateWorld(AppSpeed()); 

  RenderWorld();   

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 

Here is the result when the program is run: 

 

 

 

 



Particles and Lighting 

Because Leadwerks Engine is a deferred renderer, alpha blending does not work in the same way as a 

forward renderer, where lighting is calculated for each pixel drawn.  The program below demonstrates a 

graphical error that will result if particles are drawn before lighting is performed: 

 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 

 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a render buffer 

 TBuffer gbuffer=CreateBuffer(800,600,BUFFER_COLOR|BUFFER_DEPTH|BUFFER_NORMAL); 

 

 //Create a camera 

 TCamera cam=CreateCamera(); 

 MoveEntity(cam,Vec3(0,3,-5)); 

 

 //Load the scene 

 LoadMesh("scene.gmf"); 

 

 //Create the smoke emitter 

 TEmitter smoke = CreateEmitter(400,8000,Vec3(0,1,0)); 

 PaintEntity(smoke,LoadMaterial("smoke.mat")); 

 EntityColor(smoke,Vec4(0.5,0.5,0.5,0.25)); 

 SetEmitterRadius(smoke,0.25,1.0); 

 SetEmitterWaver(smoke,0.5); 

 SetEmitterRotationSpeed(smoke,0.1); 

 SetEmitterArea(smoke,Vec3(0.5,1,0.5)); 

 

 //Create the fire emitter 

 TEmitter fire = CreateEmitter(100,1000,Vec3(0,2,0)); 

 EntityColor(fire,Vec4(1,0.5,0,0.1)); 

 PaintEntity(fire,LoadMaterial("fire.mat")); 

 SetEmitterRadius(fire,0.5,0.25); 

 SetEmitterWaver(fire,0.5); 

 SetEmitterRotationSpeed(fire,0.5); 

 SetEmitterArea(fire,Vec3(1,0.5,1)); 

  

 //Create a light 

 TLight light=CreatePointLight(); 

 PositionEntity(light,Vec3(0,0.25,0)); 

 LightRange(light,5); 

 EntityColor(light,Vec4(1,0.5,0,0.1)); 

 

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 



 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateAppTime(); 

  UpdateWorld(AppSpeed()); 

  SetBuffer(gbuffer); 

  RenderWorld();  

  SetBuffer(BackBuffer()); 

  RenderLights(gbuffer); 

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 

Here, the graphical error is clearly visible.  The results may vary depending on hardware: 

 

 

It’s easy to combine Leadwerks deferred lighting with alpha blended particles.  To do this, we will create 

a world for the particle emitters, and render particles in a second pass.  A second camera must be 

created in the foreground world, and its clear mode set to 0.  The scene will be rendered first, lighting 

will be rendered second, and then particles will be rendered on top of the result in a second pass: 

 

#include "engine.h" 

 

int main(int argc, char** argv) 

{ 

 Initialize(); 

  

 //Create a graphics context 



 Graphics(800,600); 

  

 //Create a world 

 TWorld world=CreateWorld(); 

 if (!world) { 

  MessageBoxA(0,"Error","Failed to create world.",0); 

  goto exitapp; 

 } 

  

 //Create a render buffer 

 TBuffer gbuffer=CreateBuffer(800,600,BUFFER_COLOR|BUFFER_DEPTH|BUFFER_NORMAL); 

 

 //Create a camera 

 TCamera cam=CreateCamera(); 

 MoveEntity(cam,Vec3(0,3,-5)); 

 

 //Load the scene 

 LoadMesh("scene.gmf"); 

 

 TWorld foreground=CreateWorld(); 

 TCamera fgcam=CreateCamera(); 

 CameraClearMode(fgcam,0); 

 

 //Create the smoke emitter 

 TEmitter smoke = CreateEmitter(400,8000,Vec3(0,1,0)); 

 PaintEntity(smoke,LoadMaterial("smoke.mat")); 

 EntityColor(smoke,Vec4(0.5,0.5,0.5,0.25)); 

 SetEmitterRadius(smoke,0.25,1.0); 

 SetEmitterWaver(smoke,0.5); 

 SetEmitterRotationSpeed(smoke,0.1); 

 SetEmitterArea(smoke,Vec3(0.5,1,0.5)); 

 

 //Create the fire emitter 

 TEmitter fire = CreateEmitter(100,1000,Vec3(0,2,0)); 

 EntityColor(fire,Vec4(1,0.5,0,0.1)); 

 PaintEntity(fire,LoadMaterial("fire.mat")); 

 SetEmitterRadius(fire,0.5,0.25); 

 SetEmitterWaver(fire,0.5); 

 SetEmitterRotationSpeed(fire,0.5); 

 SetEmitterArea(fire,Vec3(1,0.5,1)); 

  

 SetWorld(world); 

 

 //Create a light 

 TLight light=CreatePointLight(); 

 PositionEntity(light,Vec3(0,0.25,0)); 

 LightRange(light,5); 

 EntityColor(light,Vec4(1,0.5,0,0.1)); 

 

 HideMouse(); 

 MoveMouse(GraphicsWidth()/2,GraphicsHeight()/2); 

  

 //Main loop 

 while(!KeyHit(KEY_ESCAPE)) { 

  UpdateAppTime(); 

  UpdateWorld(AppSpeed()); 

 

  //Render the main world 

  SetBuffer(gbuffer); 

  SetWorld(world); 

  RenderWorld();  

   

  //Render lighting 



  SetBuffer(BackBuffer()); 

  RenderLights(gbuffer); 

   

  //Update and render the foreground world 

  SetWorld(foreground); 

   

  SetEntityMatrix(fgcam,GetEntityMatrix(cam)); 

  UpdateWorld(AppSpeed()); 

  RenderWorld(); 

  SetWorld(world); 

   

  Flip(); 

 } 

  

 exitapp: 

 return Terminate(); 

} 

 

 

Here is the correct result: 
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