
2017/2018, 4th quarter 

INFOGR: Graphics 

Ray Tracing - RETAKE 
 
Author: Jacco Bikker 
 

 
The assignment: 

The purpose of this assignment is to prove your skills in ray tracing in a relatively short amount 
of time. Please stick to the details of this assignment carefully! For this assignment you must 
work alone. 

 

Overview 

Your assignment is to create a 2D particle simulator. In this simulator, one or more particles 
travel along straight lines, and interact with geometry they encounter. The geometry is simple: 

 

The arrow on the right of the circle is the ‘light’; particles start here. The circle and the walls 
have materials, which can be specular, diffuse or (optionally) dielectric. A particle that hits an 
object can do four things: 

1. Reflect, if the material is pure specular. 
2. Bounce randomly, if the material is diffuse. 
3. Get transmitted or reflected, taking into account Snell and Fresnel, in case the object is 

a dielectric. 
4. Optionally, the particle also has a small chance of being absorbed. When this happens, 

the particle respawns at the arrow. 

 

Grading 

You score a 6.0 for this assignment if the program at least meets the following requirements: 

▪ The program visualizes the scene and a moving particle. You don’t have to visualize the 
arrow, this is simply the source of the particle. 

▪ Interactions with diffuse and specular materials are handled correctly. 
▪ The particle travels around the scene forever. 

 

  



Extra points 

You can score additional points with the following features: 

▪ Extra particles: spawn additional particles over time, so that after a while a large number 
of them travel the scene, for 0.5 extra points. 

▪ Handle dielectrics, for 1 extra point. A particle that hits such a material randomly gets 
reflected or transmitted, with a probability proportional to Fresnel. The transmitted and 
reflected directions must be 100% correct. 

▪ Handle absorption, for 0.5 extra points. 
▪ Make the refraction index of the sphere dynamic, using some keys or onscreen buttons. 
▪ Visualize the quantities of photons that hit certain points on the scene and let this 

accumulate over time. Perhaps you can form a caustic for the sphere this way. One extra 
point if you do this. 

▪ Create a more interesting scene. Extra points for creativity. 

 

Deliverables  

A ZIP-file, containing: 

1. The contents of your (cleaned) solution directory 

2. A read-me (in the .txt file format) 

 

The contents of the solution directory should contain: 

(a) Your solution file (.sln) 

(b)  All your source code 

(c)  All your project and content files 

 

The readme file should contain: 

(a) A statement about what bonus assignments you have implemented (if any) 
and related information that is needed to grade them, including detailed 
information on your implementation. 

    (c)    A list of materials you used to implement the ray tracer. If you borrowed 
             code or ideas, make sure you provide a full and accurate overview of this. 
             Considering the large number of ray tracers available on the internet, we will 
             carefully check for original work. 

 

Mode of submission 

Send your submission to bikker.j@gmail.com before Thursday July 12, 23:59. It will be 
graded on July 13, which is the last day of the retake week. Note: no extended 
deadlines! 

 

That’s all, have fun, make something beautiful. 

mailto:bikker.j@gmail.com

