
 

 
 
 
 
 

WORKSHOP Raycasting 
You want to cast a spell I want to cast a spell 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

First things first: Setup a localhost server ______ __ 
 
The first thing we have to do is to create a local web server where we 
will test our HTML and JS code. 
 
There are many ways to setup a localhost server but to make it easier 
for @e v e r y o n e we will use the http protocol on Apache. 
 
Let’s start by installing the dependencies with these commands: 
 

either apache2 if you are using Ubuntu 
sudo dnf install apache2 
 
or httpd if you are using CentOS / RedHat 
sudo dnf install httpd 

 
Then run the http script: 
 

service apache2 start 
or 
service httpd start 

 
And check the localhost:80 address 
 
If you did everything right you’ll have a blank page waiting for your rays 
to shine. Yay! (ﾉ*･ω･)ﾉ*. ☆ﾟ 
 
If you have something like “This page does not exist” please SHOUT 
FOR HELP VERY LOUDLY. 
 
Anyway, now that you have your localhost ready, head to /var/www/html. 
This location is the default starting place of your website where you 
should place all your files. 
You can change it by editing the httpd or apache configuration file (found 
in /etc/(httpd or apache2)/) directory. 



 

Lock’n Load: Index.html _____________________ __ 
 
Within our web directory we will create a file called index.html. 
 
These lines handle all of the basics initialization of our website. 

<!DOCTYPE html> 

<html lang="en"> 
  <head> 
    <meta charset="UTF-8" /> 
    <meta name="viewport" content="width=device-width" /> 
    <script 
src="https://cdnjs.cloudflare.com/ajax/libs/p5.js/0.8.0/p
5.min.js"></script> 
    <title>// INSERT A PAWSOME TITLE HERE //</title> 
  </head> 
  <body> 
    <script src="boundary.js"></script> 
    <script src="ray.js"></script> 
    <script src="partiles.js"></script> 
    <script src="sketch.js"></script> 
    </body> 
</html> 

 
The <script 
src="https://cdnjs.cloudflare.com/ajax/libs/p5.js/0.8.0/p5
.min.js"></script> tag load a javascript library that we need on our 
code to calculate some values for the raycasting. 
 
The others script tag will load the local files to our website. 
 
Now that our initialization is done, time to create our first ray! Ｏ(≧ ▽ ≦)
Ｏ 
 
 

https://cdnjs.cloudflare.com/ajax/libs/p5.js/0.8.0/p5.min.js
https://cdnjs.cloudflare.com/ajax/libs/p5.js/0.8.0/p5.min.js


 

 
A love story: The boundary and the ray___________ 
 
To visualize the effect of a ray, we need to create a boundary that will 
act as a wall. We will then create a single point at a (xpos, ypos) 
distance and draw a line from this point to a (xdir, ydir) direction. 
 
To make it done we need to create 2 files which will contain 1 class 
each: One for the boundary object and the other for the ray object. 
 
A class is like a blueprint for an object, it is a user defined data type, 
which holds its own data members and member functions, which can be 
accessed and used by creating an instance of that class. 
 
So, first and foremost, let’s create the boundary class: 
 

class Boundary() { 
 

    constructor(x1, x2, y1, y2) { 
        this.a = createVector(x1, y1); 
        this.b = createVector(x2, y2); 
    } 

 

    show() { 

        stroke(255); // Color the line in black 

        line(a.x, a.y, b.x, b.y); // Draw a line 

    } 

} 

 
 
 
 
 
 



 

 
Then create the ray class: 

 

 

class Ray { 
 

    constructor(x, y) { 
this.pos = createVector(x, y); 
this.dir = createVector(1, 0); 

    } 

 

    show() { 

stroke(255); 

     push(); 

     translate(this.pos.x, this.pos.y); 
line(0, 0, this.dir.x * 10, this.dir.y * 10); 

     pop(); 

    } 

} 

 
and last but not least create a new file that will act as our main file 
containing 2 functions: 

 

let wall; //create a new var wall 
let ray; // create a new var ray 
 

function setup() { 
    createCanvas(400, 400); // p5.js function 

    wall = new Boundary(300, 100, 300, 300); 
    ray = new Ray(100, 200); 
} 

 

function draw() { 
    background(0); // Set the color of the bg to black 



 

    wall.show(); 

    ray.show(); 

} 

 

Don’t forget to add the files to your index.html file into a script tag. 
Refresh your page and look at the result, it should be something like 
that:  

Wow ! (✧ ✧) 

 
 
 
 
Well I know this is just 2 lines on a simple canva but wait.. now that we 
have our lines we can write a function that return either yes or no if the 
ray hit the bound or not. 
 
So, let’s create a cast function into our ray class that will “project” the ray 
to the boundary. 
In order to do that and to check if the ray has hit the boundary we need a 
calcul called line-line intersection. (Google is your best friend!) 



 

 

    cast(wall) { 

        const x1 = wall.a.x; 
        const y1 = wall.a.y; 
        const x2 = wall.b.x; 
        const y2 = wall.b.y; 
 

   const x3 = this.pos.x; 
   const y3 = this.pos.y; 
   const x4 = this.pos.x + this.dir.x; 
   const y4 = this.pos.y + this.dir.y; 

 

   const den = (x1 - x2) * (y3 - y4) - (y1 - y2) * (x3 - x4); 
 

   if (den == 0) 
            return; 
 

   const t = ((x1 - x3) * (y3 - y4) - (y1 - y3) * (x3 - x4)) / den; 
   const u = -((x1 - x2) * (y1 - y3) - (y1 - y2) * (x1 - x3)) / den; 

 

   if (t > 0 && t < 1 && u > 0) 
            return true; 

   else 
            return; 
    } 

 

Next, add 2 more lines to the draw() function in your main: 
 

let point = ray.cast(wall); 
console.log(point); 

 
Go back to your website and open the console by pressing F12. You 
should see a lots of “true” popping in the console. 



 

Hmmm… but we need some interaction to make it more dynamical so 
let’s add a tracking to the mouse pointer and when the ray hit the bound, 
let’s draw an ellipse at the hit point. 
 
In the ray class, add a new method called lookAt(x, y) where we will 
update the direction of our ray. 

  

  lookAt(x, y) { 

this.dir.x = x - this.pos.x; 
     this.dir.y = y - this.pos.y; 

this.dir.normalize(); 
  } 

 

also, update the cast() method in order to return a vector which will be 
the “hitpoint”. 
 

    if (t > 0 && t < 1 && u > 0) { 
        const point = createVector(); 
        point.x = x1 + t * (x2 - x1); 

        point.y = y1 + t * (y2 - y1); 

        return point; 
    } 

 

and again, add some lines in the draw() function and remove the 
console.log print: 
 

    ray.lookAt(mouseX, mouseY); 

    let point = ray.cast(wall); 
    if (point) { 

   fill(255); 

        ellipse(point.x, point.y, 8, 8); 

    } 

 
 



 

Aaaaaaand here we go ! You should have something like that now: 
 

 
 
 
That’s the end of the love story between our ray and bound. Now, place 
to the love story where there is still 1 bound but multiple rays.   
( ͡° ͜ʖ ͡°)( ͡° ͜ʖ ͡°)( ͡° ͜ʖ ͡°) 
 
 
 
Shiny here, shiny there, make big Shiny ! _________ 
 
First of all, let’s create a new particle class in a new file. 
 

class Particle { 
    constructor() { 

this.pos = createVector(width / 2, height / 2); 
        this.rays = []; 
        for (let a = 0; a < 360; a += 10) { 



 

            this.rays.push(new Ray(this.pos, radians(a))); 
        } 

    } 

 

    show() { 

        fill(255); 

        ellipse(this.pos.x, this.pos.y, 16); 
for (let ray of this.rays) { 

            ray.show(); 

        } 

    } 

} 

 
This class will create an array of new rays and draw them from the 
center of an ellipse to all other directions. 
 
Also, we need to update the ray class constructor arguments: 
 

    constructor(pos, angle) { 
        this.pos = pos; 
        this.dir = p5.Vector.fromAngle(angle); 
    } 

 
The result you should have with this update have to be something like 
that: 
 
 
 
 
 
 
 
 



 

Now that we have a big ball full of Reys, let’s draw a line from the 
starting to the hit point if a ray hit a bound. This will make it easier to 
visualize where a point hit the wall. 
 
In the particle class, add a new method: 

    look(wall) { 

        for (let ray of this.rays) { 
            const pt = ray.cast(wall); 

    if (pt) { 
        line(this.pos.x, this.pos.y, pt.x, pt.y); 

            } 

        } 

 
and call it in the main file by adding a new line: 

    particle.look(wall); 

 
Let’s add an extra feature to this update: 
Again, in the particle class add a new new new new new method: 

    update(x, y) { 

this.pos.set(x, y); 
    } 

 
Don’t forget to call it in the main… 

particle.update(mouseX, mouseY); 

 
Load your page and… wuba luba dub dub the ball of rays follow now the 
mouse cursor and update the rays that hit the wall! AWESOME DESU 
NE ? 
 
Oh.. yeah sorry, you should have something similar to that: 



 

 
 
And now the grand final…. 
 
 
 
______________PRAISE THE SUN!______________ 

 
In this part we will add some walls to cast more rays and also add some 
effects to the ray to make it look more as a light. 
 
So, open the main file and update the wall variable to walls = [ ]. This will 
create an array of walls. Once you’re done with it, update the setup() 
method like that: 

    for (let i = 0; i < 5; i ++) { 
        let x1 = random(width); 
        let y1 = random(height); 
        let x2 = random(width); 
        let y2 = random(height); 
        walls[i] = new Boundary(x1, y1, x2, y2); 
    } 



 

Also update the show() method by editing the particle.look() line: 
    particle.look(walls[0]); 
 
The result you should obtain here has to be something like that (with 
some differences obviously): 
 

 
 
Nice ! We have multiple boundaries multiple rays… now it’s time to cast 
the rays on all of the boundaries ! However, there is a special case we 
need to deal with. If we cast all of ours rays to all of the walls, the rays 
will pass through a wall if another one is behind it. To fix that we need to 
get the closest walls to the ball and tell the ray to stop right there. So 
let’s do that. 
 
For this purpose, we need to pass all of the walls to our look() method of 
the particle class. Then for each ray, we will analyze which wall is the 
closest to the ray and draw a ray to it. 
 
Start by updating the update.look() line in the main file 

    particle.look(walls); 

 



 

Then in the look() method, do a complete update: 

  

look(walls) { 

        for (let ray of this.rays) { 
            let closest = null; 
            let record = Infinity; 
            for (let wall of walls) { 

        const pt = ray.cast(wall); 
        if (pt) { 
            const dist = p5.Vector.dist(this.pos, pt); 

                     if (dist < record) { 
           record = min(dist, record); 

           closest = pt; 

                     } 

       } 

            } 

            if (closest) { 
      line(this.pos.x, this.pos.y, closest.x, closest.y); 

            } 

   } 

    } 

 
 
Once this is done, reload the page, you should see the ball of rays 
displaying rays all around if there are wall nearby. 

 
 
 
 
 
 
 
 
 
 



 

Here we go ! Finally we have some raycasting following the mouse 
cursor and easily updatable ! YAY 
 
And now let’s play around, starting by adding more rays and a “fade” 
effect ! 
Adding some rays is a bit simple and logical so I’ll let you search for it. 
Adding a fade effect is a bit more mysterious tho, but you just have to 
add the line “stroke(255, 100)” in the look() method where 100 is the 
alpha of the line so it will fade a bit on the screen. 
And the last step is to add 4 walls on the side of the canva to make the 
light display everywhere even if there isn’t any walls. 
Update the setup() method and add: 

    walls.push(new Boundary(0, 0, width, 0)); 
    walls.push(new Boundary(0, 0, 0, height)); 
    walls.push(new Boundary(width, 0, width, height)); 
    walls.push(new Boundary(0, height, width, height)); 

 
And here is the result! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Of course you can still play around by changing the color of the rays, 
adding more walls or many other things...  Just have fun and don’t 
forget: PRAISE THE SUN. 
 
 
Sources: 
https://thecodingtrain.com/ 
https://ncase.me/sight-and-light/ 
https://www.redblobgames.com/articles/visibility/ 
https://wikipedia.com/ 
 

https://thecodingtrain.com/
https://ncase.me/sight-and-light/
https://www.redblobgames.com/articles/visibility/
https://wikipedia.com/

