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HW Description

• Web Link: 

• https://kevincosner.github.io/courses/ICG2022/hw3.html

• Major Task

• Add texture support to your HW2

• Load image textures for spatially-varying diffuse 
coefficients

• Minor Task
• Understand the implementation of skybox and add some 

functions
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https://kevincosner.github.io/courses/ICG2022/hw3.html


Grading Policy

• Load and store the texture data correctly (60%) [Test Models]

• Add texture support to your Phong shading implementation 
(HW2)

• At each fragment, lookup the image texture to determine 
the diffuse coefficient Kd (20%)

• Code organization (10%)

• Report (5%)

• Introduce your implementation and put some screenshots

• Bonus (5%)

• Dynamically change the skybox textures (load/release)

• Ability to rotate the skybox (with keyboard or mouse)
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https://drive.google.com/file/d/1oL95mYkzChqfxoT9vdm2DKTAraflBgW5/view?usp=share_link


Reference Results
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yRot = 0∘

yRot = 30∘

yRot = 0∘

yRot = 30∘yRot = 30∘

yRot = 30∘



Submission

• Deadline: Jan. 04, 2023 (PM 11:59)

• Submission rule

• The same as HW1 and HW2

• Late policy

• One day 90%

• Two days 80%

• Three days 70%

• Four days 60%

• Five days+ 50%
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Texture Data in Wavefront OBJ File

• TexCube.obj
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vertex texture coordinate declaration

face data
(adjacency, submesh)

f    P/T/N    P/T/N    P/T/N



Texture Data in Wavefront OBJ File (cont.)
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kumamon.jpg

If there is a mapKd, ignore this



Material
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in trianglemesh.h

in material.h



ShaderProgram
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Recap: Multiple Vertex Attributes
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P1 N1 T1 P2 N2 T2

vertex buffer layout

stride = 32

the byte offset of the first 
element of the attribute 

……



Loading and Setting Textures
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• Please refer to the slides, “Implementation: Textures”



Vertex Shader
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#version 330 core

layout (location = 0) in vec3 Position;

layout (location = 1) in vec3 Normal;

layout (location = 2) in vec2 Texcoord;

// Transformation matrices.

uniform mat4 modelMatrix;

uniform mat4 normalMatrix;

uniform mat4 MVP;

…



Fragment Shader
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#version 330 core

in vec3 iPosWorld;

in vec3 iNormalWorld;

in vec2 iTexCoord;

uniform sampler2D mapKd;

…

the interpolated texture coordinate

the texture sampler object



Skybox

• Sphere geometry + longitude-latitude image
• Centered at world-space origin, with a significant large radius
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3D scene with 
exact geometry
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Skybox Implementation
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Skybox.h / Skybox.cpp

geometry data

material and texture



Skybox Implementation (cont.)
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Skybox Implementation (cont.)
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(phi, theta) to 
spherical coordinate 



Skybox Implementation (cont.)

18

Introduction to Computer Graphics 2022



Skybox Implementation (cont.)
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Skybox Implementation (cont.)

20

Introduction to Computer Graphics 2022

In ICG2022_HW3.cpp, RenderSceneCB()



Skybox Implementation (cont.)
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Skybox Implementation (cont.)
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• Vertex shader



Skybox Implementation (cont.)
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• Fragment shader



Skybox Implementation (cont.)
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Task List
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• Revise your OBJ loader if you ignore the texture coordinates 
in previous homeworks

• Load the texture specified in the material file (using my 
ImageTexture class) and store it into the material data 

• Modify PhongMaterial and PhongShadingDemoShaderProg
classes for supporting diffuse textures

• Revise the rendering function for supporting texture 
coordinate vertex attribute and setting textures to shader

• Revise your vertex shader to support texture coordinate 
attribute (and pass to fragment shader)

• Revise your fragment shader to lookup the diffuse texture

• Implement the bonus if you want



Task List (cont.)
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• Please download the skeleton code from 數位學苑 3.0

• You might need to retouch (but not limited to):
• ICG2022_HW3.cpp

➔ Set textures to shader in RenderSceneCB()

➔ Add functions for changing/rotating skybox (bonus)

• trianglemesh.h / trianglemesh.cpp

➔ Add your HW2 code & textures loading

• shaderprog.h / shaderprog.cpp

➔ Add texture data and shader variable

• phong_shading_demo.vs / phong_shading_demo.fs

➔ Look up the texture for Kd

(if the submesh has no texture, use its original Kd !!!)
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