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Texture Mapping
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Texture Mapping
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Texture Mapping
Each point on the surface has to 

correspond to a point in the texture.

Source: http://math.hws.edu/graphicsbook/c4/s3.html

+
Texture + Pixel = Texel
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http://math.hws.edu/graphicsbook/c4/s3.html
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Texture Lookup

(-0.5, -0.5, 0)

(0.5, 0.5, 0)

(0.5, -0.5, 0)

(-0.5, 0.5, 0)

(0, 0)

(1, 1)

(1, 0)

(0, 1) XY UV

(-0.5, -0.5, 0) (0, 0)

(0.5, -0.5, 0) (1, 0)

(0.5, 0.5, 0) (1, 1)

(-0.5, 0.5, 0) (0, 1)

6



Texture Lookup
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Texture Lookup
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Texture Lookup
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Texture Lookup
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Texture Lookup
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Texture Object

• Texture object is a data structure that contains the color data 
for an image texture
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Sampling and TU
• Sampling is the process of computing a color from an image texture and texture 

coordinates

• A texture unit (TU) is a hardware component in a GPU that does sampling.

• There are multiple Tus.
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Workflow

Vertex shaderUV coordinates

Texture 
object

Texture Unit
gl.TEXTURE0

Fragment shader

uniform sampler2D s;

gl_Fragcolor = texture2D(s,uv);

Image

14



Passing Texture 
Coordinates --> V.S --> F.S

Same way we follow for passing any varying

Same way we follow to receive att. inside V.S
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Defining Texture 
Lookup

UV coordinate
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Defining Texture 
Lookup

Same way we follow for passing any attribute data to V.S
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Sampler in F.S

Apply the texture mapping using object + uv

Same way we follow to receive varying inside F.S
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Texture object --> TU

Allocates some memory for the texture object.

19



Loading the Image

Loading the image

Image → Texture Object
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Image --> Texture Obj

Using the memory

set texture parameters

set texture parameters

minification filter

magnification filter

Learn more: https://webglfundamentals.org/webgl/lessons/webgl-3d-textures.html

ordinary
level

texture object format

original image format

bytes for the color

source
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https://webglfundamentals.org/webgl/lessons/webgl-3d-textures.html


More parameters 
[self study]

* https://gdbooks.gitbooks.io/legacyopengl/content/Chapter7/TexParams.html

*

*
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https://gdbooks.gitbooks.io/legacyopengl/content/Chapter7/TexParams.html


Activating TU

Activating TU=0
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You also need to tell a texture unit to use the texture object. Before you can do that, you need 

to make the texture unit "active," which is done by calling the function gl.activeTexture. The 

parameter is one of the constants gl.TEXTURE0, gl.TEXTURE1, gl.TEXTURE2, ..., which 

represent the available texture units.

Source: http://math.hws.edu/graphicsbook/c6/s4.html

http://math.hws.edu/graphicsbook/c6/s4.html


Texture Obj --> TU

Telling that TEXTURE0 will handle the texture object
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Texture Obj --> TU 
--> Sampler in F.S

TU0 → sampler of F.S

Association from GPU to CPU
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Calling init()

Execute init() immediately after a page has been loaded
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Get the materials

https://rb.gy/s2vhg7
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https://rb.gy/s2vhg7


We need a Web server
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Result (1)
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Result (2)
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Combining Color + Texel
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File Load (from JSON file)

file.json
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File Load (from JSON file)
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requests that the browser calls a specified function to update. (generally 60FPS)

Source: https://developer.mozilla.org/en-US/docs/Web/API/window/requestAnimationFrame

Animation
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https://developer.mozilla.org/en-US/docs/Web/API/window/requestAnimationFrame


Thank You
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