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Where to now?

So many different options! Some possible directions:

Lighting / shadows / textures
Perspective geometry

Signed distance functions
Physically Based Rendering
Lower-level GPU APIs

Graphics rendering without a GPU
Animations / simulations
Videogames



Lighting / shadows / Textures
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From Learn OpenGL - Graphics Programming (2020)

Joey de Vries


https://learnopengl.com/book/book_pdf.pdf
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The math behind calculating a perspective matrix
below can be found in any decent graphics program
perspective_mat := [16] 32 {
2, 9, 0,0,
9, 0o,
3, -8,
i, @

3 Bl

>
>

0502
9, 0
9, 0

3 3

From Learn OpenGL - Graphics
Programming (2020) From "Rotating Cube"
Joey de Vries



https://learnopengl.com/book/book_pdf.pdf
https://learnopengl.com/book/book_pdf.pdf
https://github.com/bg-thompson/OpenGL-Tutorials-In-Odin

Signed Distance Functions

color = material - lighting

material = (I=X) + A\

lighting = (n-=), -sh(p) +

Painting a Landscape with Maths

Heart - distance 2D (2021) (2022)

Inigo Quilez Inigo Quilez


https://www.youtube.com/watch?v=BFld4EBO2RE
https://www.shadertoy.com/view/3tyBzV

Physically Based Rendering

Ray Tracmq The Next Week (2023)

Peter Shirley, Trevor David Black, Steve Hollasch


https://raytracing.github.io/books/RayTracingTheNextWeek.html

Lower level GPU APIs

M|crosoft

DirectX




GraphiCS without a GPU Released in 1987! 3D Graphics on an Amiga 500:

An astonishing achievement,
technical masterpiece

S

Amiga500 system

Eon (2019)

Bill Bertram 2006, CC-BY-2.5 — Attribution.

The Black Lotus


https://www.pouet.net/prod.php?which=81094
https://www.youtube.com/watch?v=roASIL7G7XE
https://commons.wikimedia.org/wiki/File:Amiga500_system.jpg
https://commons.wikimedia.org/wiki/User:Pixel8
https://creativecommons.org/licenses/by-sa/2.5/deed.en

Animations / Simulations

4D Toys (2017)
Marc ten Bosch


https://4dtoys.com/

Stephen's Sausage Roll (2016)

Videogames

Stephen Lavelle

POINT TIME q a1

Super Hexagon
(2012)

Terry Cavanagh

Aunt Flora's Mansion
(2015)

<4

Kine (2019)

ﬂ@?‘? Gwen Frey

Anna Anthropy



https://en.wikipedia.org/wiki/Super_Hexagon
https://www.kinegame.com/
https://w.itch.io/aunt-floras-mansion
https://en.wikipedia.org/wiki/Stephen%27s_Sausage_Roll

