
EE 267 Lab 2 Notes 

General: 
- The focus of this lab is on lighting and shading. We will implement the different shading 

models discussed in class and understand the impact of lighting and shading 
computation on runtime. We build on the model, view, and projection matrices we wrote 
last week, but will use the Three.js implementation of these functions for this week.  

- We use a slightly different implementation of GLSL for the lab than what was presented 
in the lecture slides. For example, we don’t use gl_ModelViewProjectionMatrix. Instead, 
we are parsing model/view/projection matrices as uniforms to use the matrices we 
computed in HW1. Reading over the starter shader files will help you understand these 
minor differences. 

- We’ve added the capability of z-axis rotation to the starter code. Hold down CTRL and 
SHIFT to rotate about Z. 

Starter Files: 
This week, you’ll be writing in JavaScript and GLSL. Below are the starter files we provide to 
you. Please look through all files and understand this code before editing. 

● Libraries: We use the same libraries as Assigment 1. These include Three.js, 
stats.js, TeapotBufferGeometry.js, jquery.js, FileSaver.js, and jszip.js. 

● Shaders folder: These are the files you’ll be editing! In this folder, you’ll find 
Vertex and Fragment shaders for all of the different shading models we ask you 
to implement in the homework. Although they are presented in a .js filetype, open 
them up and you’ll see a text node to write your GLSL in. We ask you to change 
the GLSL in these files. 

● utils.js: These functions haven’t changed. 
● transform.js: Here’s a fully implemented version of the transform.js class we 

wrote last week. Now that we understand the theory and implementation of 
model, view, and projection matrices, we will use the Three.js implementation of 
these functions.  

● Teapot.js: Our teapot class. It stores the position, uniforms and shaders of each 
teapot. For doing this, we are using THREE.RawShaderMaterial. Three.js has 
many built-in shaders including THREE.MeshPhongMaterial, which we are going 
to manually implement in this homework. Among the shaders, 
THREE.ShaderMaterial and THREE.RawShaderMaterial are designed to handle 
custom shaders. THREE.ShaderMaterial already has a lot of built-in 
functionalities. For example, it uses model/view/projection matrices computed by 
THREE.Camera and THREE.Object3D, which allows users to focus on writing 
custom shaders easily. On the other hand, THREE.RawShaderMaterial doesn’t 
have such functionalities, which is the reason why we decided to use it. Please 



read over this file and understand the way we create teapots and attach 
vertex & fragment shaders. 

● stateController.js: This file is an extension of what we’ve asked you to build last 
week. It still controls the Model, View, and Projection matrices, but we also 
extend it to control the point and directional light sources. We’ve also added a 
“lights” variable to hold the point and directional light sources. Each point light 
has a position and color parameter. Each directional light has a direction and 
color parameter. Please read over our implementation of lights and 
understand how we add and modify them. 

● render.js: We create each teapot object by specifying the specific shader we plan 
to use with each teapot. We’ve done this for you, but read over the teapot 
creation section to understand how we attach specific shaders to our teapots. 

● standardRenderer.js: Here’s a class to hold all the important parameters needed 
to render our scene, like the scene itself, the camera, the light sources, and the 
teapots. Here’s where we update the uniforms for each of our teapot objects 
which are necessary for proper shading. Please look over the updateUniforms 
file and understand what it accomplishes. 

● displayParameters.js: A class to hold parameters about our viewing window, 
screen, and viewer. 

● submit.js: Don’t modify this. It’s a script that runs to zip up your homework. If you 
change it, you run the risk of not submitting all required files. 

 

Areas of focus: 
The majority of your work will be updating the GLSL files.  

GLSL Resources: 
● WebGL API Quick Reference 
● OpenGL Shading Tutorials 
● Built in OpenGL Functions reference 
● EE267 Lecture 4 Notes 

Hints: 
● Read over all the code and understand what additions and changes have been 

implemented. Having a solid comprehension of the code structure is important! 
● Add one point light source to appear in your scene by default. This will save you lots of 

time. Make sure you can still add and delete additional lights. 
● We assume the light color is the same for all components (ambient, specular, diffuse). 
● Computation will be done in View coordinates - we look down -Z axis. You’ll need to 

multiply all of your models and light sources by the proper matrix to ensure all your 
calculations are done in View space. 

https://www.khronos.org/files/webgl/webgl-reference-card-1_0.pdf
http://www.shaderific.com/glsl-functions/
https://stanford.edu/class/ee267/lectures/lecture4.pdf
https://www.opengl.org/sdk/docs/tutorials/TyphoonLabs/


● Vectors and Matricies can only be multiplied if they have the same length! Pad vectors if 
needed with 0.0. 

● Arguments of the GLSL functions must be of the same type. For example, max(dot(L, 
N), 0) doesn’t compile. You must instead write max(dot(L, N), 0.0) since L and 
N are vectors of floating point numbers so that dot() returns a floating point number. 

● Be sure to check the number of light sources in the shaders with a preprocessor 
statement. Point light math should only be done inside a preprocessor block. For 
example, you can add #if NUM_POINT_LIGHTS > 0 ~ #endif inside the main 
function. 

● We don’t use the gl_FrontColor variable that was described in lecture. Make your 
own varying vec3 to hold the color! 

● Debugging GLSL is no different than debugging JavaScript. Be sure to use the console 
to debug. 

● Look at the solution video posted on the course website! Your results should look like 
this. 

● While the lecture slide sets the color of light for ambient, diffuse and specular 
components differently, our homework uses the same color for all components. 

 

Advanced notes: 
● If somebody wants to follow our coding style, we are following Mr.doob’s Code Style, 

which is a coding style used in Three.js. If you want, you can use ESLint with MDCS 
configuration. We don’t support it, but we encourage you to set it up. 

Submitting assignments: 
There’s a submit.js file that we include. Don’t touch it! But when you’re ready to submit, 

open the render.html file in your browser and drag the entire js folder onto the browser window. 
This will zip up all required files. Upload this zip file to gradescope with the .pdf writeup. 
 


