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Problem

• Find the collisions between objects

• Expensive for objects with detailed surface



Idea

• Broad phase: Replace objects by their bounding boxes

• Narrow phase: Only test pairs with overlapping bounding boxes



Brute Force

• Test all pairs

• For 10,000 boxes: 100,000,000 / 2 tests!



Sweep and Prune

• Sort boxes by their left edge

• Each box only tests boxes in front whose left edge is smaller than its right edge

• Choose an axis



function sweepAndPruneCollisions(bodies) 

{

    const sortedBodies = bodies.sort((a, b) => a.left - b.left);

      

    for (let i = 0; i < sortedBodies.length; i++) {

        const body1 = sortedBodies[i];

        

        for (let j = i + 1; j < sortedBodies.length; j++) {

            const body2 = sortedBodies[j];

          

            if (body2.left > body1.right) 

                break;

            if (body2.bounds.overlap(body1.bounds)) 

                solveCollision(body1, body2);

        }

    }

}

Ten Lines of Code!



Remarks

• Sort complexity 𝑂(𝑛 𝑙𝑜𝑔 𝑛 ), 𝑛 = 10,000 → 𝑛 𝑙𝑜𝑔 𝑛 ≈ 100,000

• Choose the longest axis of the bounding box of the scene

• Actual number of tests depends on the configuration of the objects

• Axis overlap is conservative: Additional full bounding box test is needed



Demo

Written to 100% by Claude!



Conversation with Claude



Thanks for watching!

See you in the next tutorial…
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