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Any questions regarding part 1 and 2?

● Project 2 revisit.

http://ivl.calit2.net/wiki/images/2/2d/Discussion02F19.pdf
http://ivl.calit2.net/wiki/index.php/Project2F19


Outline

● Shaders
● Lights & Materials
● Coordinate systems for interactive control



Shaders



Shaders - Vertex Shader

TODO: Transform vertices and normals from local coordinate to world 

coordinate before passing it to fragment shaders.

Warning: please read here on normal matrix to avoid transforming 

normals incorrectly.

https://learnopengl.com/Lighting/Basic-Lighting


Shaders - Vertex Shader

● In PointCloud.cpp, the first parameter of glVertexAttribPointer should be the same as the location 

number in the shader.

● In Windows.cpp, the glUniformLocation should have the same name as the parameters in the shader.



Shaders - Fragment Shader

● normalOutput and posOutput are the output from 

Vertex Shader.

● You should pass light attributes (e.g. color) as 

glUniforms to specify the attributes of light source.

● fragColor is the final color of the pixel coming out of 

the shader.

● TODO: Use phong lighting and linear attenuation to 

calculate fragment color here.



Shaders

● Shader loading is given in shader.cpp, please refer to this link for further 

understanding if interested:

https://learnopengl.com/Getting-started/Hello-Triangle

https://learnopengl.com/Getting-started/Hello-Triangle


Lights
and
Materials
c - lighting
k - material



Diffuse



Specular



Specular

e - eye direction 
(unit vector)

s



Ambient





Point Lights

● Similar to light bulbs 
● Infinitely small point radiates light equally in all directions



Light Attenuation



Helpful Resources
● Tutorial on how to code spot light and material is here.

○ We are using only the linear term, so we are not looking for 
a complete copy of this piece of code.

○ You will need to tune your color so that the object looks 
reasonable.

https://learnopengl.com/Lighting/Light-casters


Coordinate Systems for Interactive Control

Mode Mouse Button Mouse Wheel (or similar)

'1'
Rotates 3D model about its center. Light source 
stays fixed for the viewer.

Scales 3D model about its center. 
Light source stays fixed for the 
viewer.

'2'
Rotates the light source around the center of the 
3D model. 3D model stays fixed for the viewer.

Moves the light source closer to or 
further from the center of the 3D 
model.

'3'
Rotates both 3D model and light source by the 
same amount.

Scales the 3D model about its 
center and moves the light source 
like above.





Demo Time

Any questions?


