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function Backward_RayTracing(scene) 



{ 

foreach(pixel in image) 

{ 

ray = Calculate_Ray(pixel); 

closestObject = null; 

minDist = Some Large Value ; 

foreach(object in scene) 

{ 

if(ray->Intersects(object) && object->distance < 

minDist) 

{ 

minDist = object->distance; 

point_of_intersect = ray->Get_Intersection(); 

closestObject = object; 

} 

} 

if(closestObject != null) 

{ 

foreach(light in scene) 

{ 

Shade_Pixel(point_of_intersect, light, 

closestObject); 

} 

} 

} 

Save_Render("output.jpg"); 

} 
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Shape :  

#pragma once 
#include "Ray.h" 
#include "Color3.h" 
class Shape 
{ 
public:  

 

Shape(void); 

 

virtual ~Shape(void);  

 

virtual bool Intersect(const Ray &ray, float *dist)=0;  

 

virtual Color3 GetColor() 

 

{ 

  

return color; 

 

} 

 

Color3 color; 
}; 
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bool Sphere::Intersect(const Ray &ray, float *dist) 
{ 

 

// Get the ray to sphere vec and it's length. 

 

Vector3f rsVec = center - ray.origin; 

 

float rsLength = rsVec.dot(rsVec);  

 

// Does the ray pass through the sphere? 

 

float intersectDistA = rsVec.dot(ray.direction);  

 

// If not then no intersection with the ray. 

 

if(intersectDistA < 0 ) 

  

return false;  



 
// Does the ray fall within the sphere's radius? 

 
float intersectDistB = (radius * radius) - rsLength +(intersectDistA * 

intersectDistA);  

 
// If not then no intersection with the ray. 

 
if(intersectDistB < 0) 

  
return false;  

 
// There is a hit so we record the results. 

 
if(dist != NULL) 

 
*dist = intersectDistA - (float)sqrt(intersectDistB);   

return true; 
}  
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Color3 RayTracer::Trace(Ray &ray, vector<Shape*> &objList) 
{ 

 

// Closest intersected object and distance. 

 

float closestDist = 1000000; 

 

int closestObj = -1;  

 

// Loop through and find the closest intersection. 

 

for(int i = 0; i < (int)objList.size(); i++) 

 

{ 

  

if(objList[i] == NULL) 

  

continue;  

  

// Intersection test. 

  

float dist = 0;  



  
// If the ray hits this object... 

  
if(objList[i]->Intersect(ray, &dist) == true) 

  
{ 

   
// Record if this is the closest object. 

   
if(dist < closestDist) 

   
{ 

    
closestDist = dist; 

    
closestObj = i; 

   
} 

  
} 

 
}  

 
// Return intersected object (if any). 

 
if(closestObj != -1) 

 

return objList[closestObj]->GetColor();  

 

// Return default color; 
return defaultColor; 
}  
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bool RayTracer::Render(vector<Shape*> &objList) 
{ 

 

// Error checking... 

 

if(primaryBuffer == NULL) 

  

return false;  

 

// The primary ray and the current image pixel. 

 

Ray primaryRay; 

 

int index = 0;  

 

// Starting point for the ray. 

 

primaryRay.origin = Vector3f(0, 0, -600);  

 

// Generate image based on ray / object intersections. 

 

for(int y = 0; y < height; y++) 

 

{ 

  

for(int x = 0; x < width; x++) 

  

{  

   

// Get the direction from the view to the pixel. 

 

primaryRay.direction = Vector3f(x - (float)(width >> 1),y - 
(float)(height >> 1),depth);  

   

primaryRay.direction.normalize();  

   

primaryBuffer[index++] = Trace(primaryRay, objList); 

  

} 

 

} 
return true; 
}  
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