Phong shading with shaders

http://www.ozone3d.net/tutorials/glsl_lighting_phong.php  
If = Ia + Id + Is  [RGBA]

If = final pixel color

Ia = ambient

Id = diffuse

Is = specular

Ambient

Ia = (Al * Am) + (As * Am)
Al - light ambient

Am - material ambient

As = [.1 .1 .1  1.0]

Diffuse

Id = Dl * Dm * LambertTerm

Dl - light diffuse

Dm - material diffuse

LamberTerm = dot(N,L) 

N - normal to geometry

L - light vector

Specular

Is = Sm * Sl * pow( max(dot(R,E),0.0), f)

Sl - light specular

E - view/camera vector

R = reflect(-L,N) where reflect give the reflection vector given L and N (opengl has a reflect function)
example implementation:

R = 2*dot(N,L)*N -L

f - opengl exponential shininess factor

http://www.geeks3d.com/20091013/shader-library-phong-shader-with-multiple-lights-glsl/ 
- shows some glsl code
Opengl_Utils.c L 1044 

vector shader ====================================================
     varying vec3 Norm;     varying vec4 Pos;   
   uniform        mat3 fw_NormalMatrix;

     attribute      vec3 fw_Normal;

Norm = normalize(fw_NormalMatrix * fw_Normal);

 
Pos = fw_ModelViewMatrix * fw_Vertex;

pixel shader ==========================================================

struct fw_MaterialParameters {    
vec4 emission;    
vec4 ambient;    
vec4 diffuse;    
vec4 specular;    
float shininess;    
}; 

   uniform int lightState[8];    
uniform float light_linAtten[8];   
 uniform float light_constAtten[8];    
uniform float light_quadAtten[8];   
 uniform float lightSpotCut[8];    
uniform float lightSpotExp[8];   
 uniform vec4 lightAmbient[8];   
 uniform vec4 lightDiffuse[8];    
uniform vec4 lightPosition[8];    
uniform vec4 lightSpotDir[8]; 
uniform vec4 lightSpecular[8];

    uniform fw_MaterialParameters

    fw_FrontMaterial;
    uniform fw_MaterialParameters fw_BackMaterial;

     varying vec3 Norm;     varying vec4 Pos;

/* use ADSLightModel here the ADS colour is returned from the function.  */  

 vec4 ADSLightModel(in vec3 myNormal, in vec4 myPosition) { 

 int i; 

 vec4 diffuse = vec4(0., 0., 0., 0.); 

 vec4 ambient = vec4(0., 0., 0., 0.); 

 vec4 specular = vec4(0., 0., 0., 1.); 

 vec3 viewv = -normalize(myPosition.xyz); 

 vec3 normal = normalize (myNormal); 

 vec4 emissive; 

 float myAlph = 0.0; 

 bool backFacing = (dot(normal,viewv) < 0.0); 

 fw_MaterialParameters myMat = fw_FrontMaterial; 

 /* back Facing materials - flip the normal and grab back materials */ 

 if (backFacing) { 

 
normal = -normal; 

 
myMat = fw_BackMaterial; 

 } 

 emissive = myMat.emission;   

 myAlph = myMat.diffuse.a; 

 /* apply the lights to this material */ 

 for (i=0; i<8; i++) { 

 
if (lightState[i] == 1) { 

     vec4 myLightDiffuse = lightDiffuse[i]; 

     vec4 myLightAmbient = lightAmbient[i]; 

     vec4 myLightSpecular = lightSpecular[i]; 

     vec4 myLightPosition = lightPosition[i]; 

         if (lightSpotCut[i]==180.0) { 

             /* SpotLight */ 

 ambient=vec4(1.,0.,0.,1.); 

         } else if (myLightPosition.w == 0.0) { 

             /* DirectionalLight */ 

             vec3 eyeVector = normalize(myPosition.xyz); 

             vec3 lightDir = normalize(myLightPosition.xyz + viewv); /* -myPosition.xyz)*/             float dist = length(myLightPosition.xyz-myPosition.xyz); 

             vec3 halfVector = normalize(lightDir - eyeVector); 

             float NdotL = max(dot(normal, lightDir), 0.0); 

              float NdotHV = max(dot(normal,halfVector),0.0); 

             float att = 1.0; /* assume directional light */ 

             /* Specular light computation */ 

             if (NdotL > 0.0) { 

             /* do we have a pointlight? */             } 

                         /* Specular */ 

             specular += att * myMat.specular *myLightSpecular*pow(NdotHV,myMat.shininess);                         /* diffuse light computation */ 

             diffuse += att * NdotL*myMat.diffuse*myLightDiffuse; 

                         /* ambient light computation */ 

             ambient += att * myMat.ambient*myLightAmbient; 

         } else { 

             /* PointLight */ 

             float nDotVP;       /* normal . light direction */ 

             float nDotHV;       /* normal . light half vector */ 

             float pf;           /* power factor */  

             float attenuation;  /* computed attenuation factor */ 

             float d;            /* distance from surface to light source */ 

             vec3  VP;           /* direction from surface to light position */ 

             vec3  halfVector;   /* direction of maximum highlights */ 

             /* Compute vector from surface to light position */ 

             /* myPosition is the surface... */ 

             vec3 ecPosition3 = myPosition.xyz/myPosition.w; 

 myLightPosition = vec4(0., 0., -10., 1.); 

             VP = vec3 (myLightPosition) - ecPosition3; 

             /* Compute distance between surface and light position */ 

             d = length(VP); 

             /* Normalize the vector from surface to light position */ 

             VP = normalize(VP); 

             /* Compute attenuation */ 

             attenuation = 1.0 / (light_constAtten[i] + 

                      light_linAtten[i] * d + 

                      light_quadAtten[i] * d * d); 

 /* XXX - assume this for now */  

 attenuation = 0.5; 

             vec3 eye = -normalize(ecPosition3); 

             halfVector = normalize(VP + eye); 

             nDotVP = max(0.0, dot(normal,vec3(myLightPosition))); 

             nDotHV = max(0.0, dot(normal, halfVector)); 

             if (nDotVP == 0.0) { 

                 pf = 0.0; 

 //ambient+= vec4(0.,1.,0.,1.); 

             }else{ 

                 pf = pow(nDotHV, gl_FrontMaterial.shininess); 

             } 

             ambient  += myLightAmbient * attenuation; 

             diffuse  += myLightDiffuse * nDotVP * attenuation; 

             specular += myLightSpecular * pf * attenuation; 

         } 

 
} 

 } 

 return clamp(vec4(vec3(ambient+diffuse+specular+emissive),myAlph), 0.0, 1.0); 

 }
finalFrag = ADSLightModel(Norm,Pos);

===============================================================

Diary

Aug 12, 2016

I feel confused over global=true/false.

Will be investigating, as I have other siblingAffectors to implement: localFog, clipPlane, Effect/EffectPart (Castle)

Jan 2, 2012

> [...]
> John,
> Pointlight seems to work great.
> Spotlight blackscreens on the following:
> http://dug9.users.sourceforge.net/web3d/tests/Lights/SpotLight2.wrl
 
other browsers are also showing black. better recheck the scene... i didn't notice any obvious problems.
 
watch out for global and radius fields...
 
> Vivaty screenshot:
> http://dug9.users.sourceforge.net/web3d/tests/Lights/Vivaty_Spotlight2.jpg
 
simple yet pretty
 
all the best, Don
Dec 18, 2012-12-18

I'm getting that thang where the titlebar gets covered with opengl window, and the opengl window jumps up and down every few seconds. But I found a few things:

1. it starts when I mouse-over the titlebar minimize, close buttons long enough to get the yellow box with the hint text

2. to 'fix' I can just resize the opengl window.

Emails

Dec 18, 2012

> Doug;
> 
> yeah, I used the wrong function, meant to translate a vertex, not a matrix.
> 
> Dumb mistake.
> 
> There's a couple of other issues; figuring out why what I checked in did not work when re-checked out.
> 
> I think i, um, made a big mistake checking this stuff in. Maybe it was the old working in 2 different directories problem…
> 
> 
> Back to my coding; I've got about 2 hours until I get picked up from work today.
> 
> Can you ignore the recent checkins for a couple of hours???
> 

OK.
> 
> JohnS.
> 

Solid=false test
http://dug9.users.sourceforge.net/web3d/tests/Lights/SolidFalsePointLight.png 
http://dug9.users.sourceforge.net/web3d/tests/Lights/SolidFalseSpotLight.wrl 
http://dug9.users.sourceforge.net/web3d/tests/Lights/SolidFalseSpotLight.png   old freewrl (vivaty looks the same)
http://dug9.users.sourceforge.net/web3d/tests/Lights/SolidFalseSpotLight.wrl

Just in case you are looking, don't look too hard. 
 
Still working through some problems with lights - consider it a "work in progress" more checkins later today.
 
JohnS.
John,
It bombed on the SpecularMaterial.wrl in Renderfuncs.c L.369 'stack problem around translated_light_pos'
If I change a few lines where you're doing matmultiply around L.311 L.317:
//for(i=0;i<16;i++) rv[i]=p->light_pos[j][i];
for(i=0;i<4;i++) rv[i]=p->light_pos[j][i];
..
//for(i=0;i<16;i++) translated_light_pos[j][i]=rv[i];
for(i=0;i<4;i++) translated_light_pos[j][i]=rv[i];
Then it runs and does some specular stuff (although it looks a bit different than what old freewrl and vivaty show).
 
-Doug
 
Doug;
 
little PM here for you.
 
Checked in some changes; PointLight not quite correct yet.
 
The light position.w field needs to be 1 for PointLights and SpotLights; if it is 0 it is a vector, if 1 it is a position.
 
pre-multiplied the light position with the Model Matrix in the FreeWRL code, just before sending to a shader. 
 
Not really tested,but I think the DirectionalLight is still OK for directions, and shininess now works for materials.
 
The code, as it stands, uses phong shading by default. (see attached test for specular lighting test with headlight)
 
Anyway, still working through the PointLight code; it'll be something dumb, most likely!
 

Dec 17, 2012

 > Doug;
> 
> re shader code and point light and spot light - did some work over the weekend; but work is not (yet) complete. We'll see what happens tonight, but I want to have it done, and done 90% at least (goal 100%) so that we don't have to revisit this in the future.
> 
> JohnS.

J,
Keep up the good work. I don't know what the hardest parts are. math models, shader code, or freewrl/web3d plumbing. Let me know if there's a sticky part I can look into.
-D

Dec 14, 2012-12-18

> > PointLight, SpotLight are on my list of "todo" items. 
> > 
> > Variables sent to shader, but right now, not handled. Just Directional Light, as in the headlight. Fixed that a month or two ago; first attempt had directional light hard coded to be the headlight.
> > 
> > If you want to modify shaders, feel free, but maybe you have your hands full with the PROTO stuff!
> > 
> > (maybe, your email will get me off my duff this weekend, and get to writing the shader code for them - should be just a few lines, it's getting the few lines right that's the fun part…)
> >
> . 
> 
> John,
> I tried a SpotLight and found it hard to set up so I didn't
>  black-screen.
> Browsers seem to like it if you fill out your material longhand rather
>  than material Material {} - the specs say you get no spot/point light
>  if your appearance or material is null, but I thought if you go
>  Material {} it wouldn't be null.  Flux and cortona and Blaxxun all
>  seemed to blackscreen if it was just Matierial {}.
> .
> http://dug9.users.sourceforge.net/web3d/tests/IS_A/Vivaty_Spotlight.jpg
>   screen shot of vivaty for the following spotlight scene
> http://dug9.users.sourceforge.net/web3d/tests/IS_A//SpotLight.wrl 
> 
> The pointlight cone looks like the spotlight cone.
> 
> http://dug9.users.sourceforge.net/web3d/tests/IS_A/PointLight2.wrl 
> .
> Blaxxun complains if I fill out global TRUE - says unknown field.
> .
> HTH
 
Here's another one that shows the light angle better. I still found it 'finicky' trying to get something to light. The cone flutters in freewrl and vivaty - sometimes dark.
http://dug9.users.sourceforge.net/web3d/tests/IS_A/Vivaty_Spotlight2.jpg 
http://dug9.users.sourceforge.net/web3d/tests/IS_A/freewrl_preShader_Spotlight2.jpg 
http://dug9.users.sourceforge.net/web3d/tests/IS_A/SpotLight2.wrl 
 

> > 
> > 
> > On 2012-12-14, at 2:48 PM, doug sanden wrote:
> > 
> > > 
> > > http://dug9.users.sourceforge.net/web3d/tests/IS_A/PointLight.wrl 
> > > .
> > > PointLight isn't working for me in the shader versions of freewrl I have built.
> > > It does work with the older pre-shader version.
> > > If I trace a bit, it seems to be flagging and getting to render_PointLight (in Component_Lighting.c about line 150) and goes through the code in there. 
> > > Q. does it work for anyone using shader versions of freewrl?
