
CSCI 461: Computer Graphics

Middlebury College, Spring 2025

Lecture 11: Particle Animation
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By the end of today's lecture, you will be able to:

implement Euler's method for updating the position and velocity of particles,

draw particles as either squares or using a sprite,

use transform feedback to ping-pong updated position and velocity data

during an animation.
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Euler's method was used in Hidden Figures.

Euler's Method scene in Hidden FiguresEuler's Method scene in Hidden Figures
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https://www.youtube.com/watch?v=v-pbGAts_Fg


Accuracy of Euler's method depends on time step .

demo: 

Δt

https://philipclaude.github.io/csci461s25/chapter11
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https://philipclaude.github.io/csci461s25/chapter11


Our goal: animate thousands or millions of particles!
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Example: use transform feedback to animate particles.

Part 1: declare varyings to capture.

Part 2: create buffers for transform feedback.

Part 3: calculate updated position and velocity in vertex shader.
Today, we'll use  with a constant velocity .

You will actually use Euler's method to update velocity in the lab on Thursday.

Only really working with position in this example (to practice with transform feedback).

Part 4: draw and capture updated position in feedback buffer, then swap buffers.

→pk+1 = →pk+ →v0Δt →v0

Everything you need to include velocity updates is in the reading.
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Summary

Use Euler's method to update motion,

Be careful with time step ,

Use transform feedback to keep everything in the GPU,

Can even use transform feedback for GPGPU programming,

More complicated when there are interparticle forces (e.g. springs) - next week!

Δt
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