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    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
[0.2.2] - 2026-08-17
Added
	force_percent opt

[0.2.3] - 2026-08-18
Added
	Lots of documentation and typespecs
	more helper functions in Curves.Utils.Predefined

Changed
Exposed some modules to documentation that were previously set to @moduledoc false.
[0.2.2] - 2026-08-17
Changed
	Support forcing curves to use percents

[0.2.1] - 2026-08-17
Added
	Curves.take/3 and Curves.take!/3

[0.2.0] - 2026-08-16
A lot of preparatory work before implementing splines.
This release tightens up and polishes the API for bezier curves.
BREAKING CHANGES
Curves.define_curve/2 renamed Curves.define_bezier.
originally I was hoping the API could intelligently switch between bezier and spline, but upon closer investigation, it won't work.
For one thing, a curve with 4 points would be ambiguous. Which is it, bezier or spline?
Added
	Predefined bezier curves
	Curves.Utils.Plotting which simplifies and beautifies the livebook experience. Maybe a user can also get some other use out of it.
	More docs, tests, typespecs.

[0.1.0] - 2026-08-09
Added
The initial release.


  

    Bezier Curves

Mix.install(
  [
    {:curves, "~> 0.2.1"},
    {:tucan, "~> 0.6.0"},
    {:vega_lite, "~> 0.1.0"},
    {:kino_vega_lite, "~> 0.1.0"},
  ])
Curves (Bezier) tutorial
# Before getting into the nitty gritty, let's start with a visual demo.
# Evaluate this code block, and select a curve type
types = Curves.list_predefined_bezier_types()
        |> Enum.map(&{&1, &1})

bezier_type = Kino.Input.select("Curve Type", types, default: :ease_in_out)
# Now evaluate THIS code block to display a graph of the curve type you selected above.
Kino.Input.read(bezier_type)
|> Curves.define_bezier()
|> Curves.Utils.Plotting.curve_to_scatterplot()
|> Tucan.scatter("x", "y")
|> Tucan.color_by("label")
|> Tucan.fill_by("label")


# Go ahead and play around with the select list to see the various predefined curves.
# Done playing? Alright, let's start digging into what just happened.

# We always start off by defining a curve
opts = [] # <- We'll come back to this
curve = Curves.define_bezier(:ease_in, opts)

# That's all it takes to define a bezier curve. Now we have a struct
is_struct(curve, Curves.Bezier.Curve)

# And we can easily find a point along the curve at a given percentage.
# Our little `curve_to_scatterplot/2` helper, plus VegaLite basically did that 1000 times,
# and rendered them so close together they looked like a solid line.

# For academic reasons, percentage in a bezier curve is represented as `t`
t = 0.2
{x, y} = Curves.solve!(curve, t, opts)
# Waaaaait a minute. if the graph is from 0.0 to 1.0, then why does't x == 0.2 at 20%?
#
# Well because `t` represents percentage of the *curves length*, not the *x axis*.
# (and the curve is actually longer than 1.0)
#
# Did that make no sense? Fair enough. Let's visualize it by lowering the dot count to 10
# each dot is spaced 10% across the length. Notice how they are not all the same distance apart
Curves.define_bezier(:ease_in)
|> Curves.Utils.Plotting.curve_to_scatterplot(count: 10)
|> Tucan.scatter("x", "y")
|> Tucan.color_by("label")
|> Tucan.fill_by("label")
## Advanced Usage

# We can define our own curves manualy. 
# At a minimum, you can supply 2 points to get a linear 'curve'
curve = Curves.define_bezier([
  {0, 0},
  {100, 100}
])

# We are actually printing 1000 dots between {0,0} and {100,100}
curve
|> Curves.Utils.Plotting.curve_to_scatterplot(label: "Linear")
|> Tucan.scatter("x", "y")
|> Tucan.color_by("label")
|> Tucan.fill_by("label")
# With 3 points, we get a quadratic curve
start = {0, 0}
control_point = {20, 50}
stop = {100, 0}

curve = Curves.define_bezier([
  {0, 0},
  {20, 50},
  {100, 0}
])

curve
|> Curves.Utils.Plotting.curve_to_scatterplot(label: "Quadratic")
|> Tucan.scatter("x", "y")
|> Tucan.color_by("label")
|> Tucan.fill_by("label")
# And finally the one most people think of when they hear "bezier curve"; The cubic bezier.
curve = Curves.define_bezier([
  {0, 0},
  {0.8, 0},
  {0.3, 1.2},
  {1, 1}
])

curve
|> Curves.Utils.Plotting.curve_to_scatterplot(label: "Cubic")
|> Tucan.scatter("x", "y")
|> Tucan.color_by("label")
|> Tucan.fill_by("label")


  

    
Curves 
    



      
The best way to explore this library is through the interactive livebook.
Quickstart
The fastest way to get started is with the predefined bezier curves.
bezier_type = :ease_in
curve = Curves.define_bezier(bezier_type)

t = 0.24 # i.e. 24%  from the beginning to the end of the curve.
{x, y} = Curves.solve!(curve, t)

assert is_float(x)
assert is_float(y)
For a list of all predefined bezier_types, use Curves.Bezier.Predefined.list/0
Custom curves
You can also create a custom bezier curve by passing in a list of {x, y} tuples. They can be any combination of floats and integers.
curve = Curves.define_bezier([
# {x,   y}
  {0,   0},
  {0,   0.5},
  {0.8, 0.4},
  {1,   1}
])

t = 0.248

{x, y} = Curves.solve!(curve, t)

assert is_float(x)
assert is_float(y)

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Float between 0.0 and 1.0, representing a percentage of progress from the first to last point.



    





  
    Functions
  


    
      
        define_bezier(points, opts \\ [])

      


        Build a new Bezier Curve struct.



    


    
      
        solve(curve, t, opts \\ [])

      


        Given a struct, and t, find the point along the curve



    


    
      
        solve!(curve, t, opts \\ [])

      


        The raising version of solve/3



    


    
      
        take(curve, n, opts \\ [])

      


        Take n samples, evenly spaced, from the curve.



    


    
      
        take!(curve, n, opts \\ [])

      


        The raising version of take/3



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: float()


      


Float between 0.0 and 1.0, representing a percentage of progress from the first to last point.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      define_bezier(points, opts \\ [])



        
          
        

    

  


  

      

          @spec define_bezier(
  points ::
    Curves.Utils.Types.point_list() | Curves.Bezier.Predefined.curve_key(),
  Curves.Utils.Types.opts()
) :: Curves.Bezier.Curve.t()


      


Build a new Bezier Curve struct.
Examples
iex> c = Curves.define_bezier([{0.1, 0.9}, {0.5, 0.9}, {0.5, 0.1}, {0.75, 0.1}])
iex> is_struct(c, Curves.Bezier.Curve)
true

  



    

  
    
      
    
    
      solve(curve, t, opts \\ [])



        
          
        

    

  


  

      

          @spec solve(Curves.Bezier.Curve.t(), t(), Curves.Utils.Types.opts()) ::
  {:ok, Curves.Utils.Types.point_tuple()} | {:error, term()}


      


Given a struct, and t, find the point along the curve
Examples
iex> c = Curves.define_bezier([{0.1, 0.9}, {0.5, 0.9}, {0.5, 0.1}, {0.75, 0.1}])
iex> Curves.solve(c, 0.3)
{:ok, {0.3695499897003174, 0.727199912071228}}
Options
	:float_dtype (default: nil) | If set to an integer, passes results to Float.round(_, precision)



  



    

  
    
      
    
    
      solve!(curve, t, opts \\ [])



        
          
        

    

  


  

      

          @spec solve!(Curves.Bezier.Curve.t(), t(), Curves.Utils.Types.opts()) ::
  Curves.Utils.Types.point_tuple()


      


The raising version of solve/3

  



    

  
    
      
    
    
      take(curve, n, opts \\ [])



        
          
        

    

  


  

      

          @spec take(Curves.Bezier.Curve.t(), n :: pos_integer(), Curves.Utils.Types.opts()) ::
  {:ok, Curves.Utils.Types.point_list()} | {:error, term()}


      


Take n samples, evenly spaced, from the curve.

  



    

  
    
      
    
    
      take!(curve, n, opts \\ [])



        
          
        

    

  


  

      

          @spec take!(Curves.Bezier.Curve.t(), n :: pos_integer(), Curves.Utils.Types.opts()) ::
  Curves.Utils.Types.point_list()


      


The raising version of take/3

  


        

      


  

    
Curves.Bezier.Curve 
    



      
This module is meant to only be used internally. You are probably looking for Curves.define_bezier/2 or Curves.solve/3

      


      
        Summary


  
    Types
  


    
      
        t()

      


        


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Curves.Bezier.Curve{
  mode: :edit | :run,
  opts: Curves.Utils.Types.opts(),
  origin: Nx.Tensor.t(),
  points: Nx.Tensor.t(),
  xmax: Curves.Utils.Types.coord(),
  xmin: Curves.Utils.Types.coord(),
  ymax: Curves.Utils.Types.coord(),
  ymin: Curves.Utils.Types.coord()
}


      


	field	description
	:points	A tensor representing 2D points
	:xmax	the highest x coord in the tensor
	:xmin	the lowest x coord in the tensor
	:ymin	the lowest y coord in the tensor
	:ymax	the highest y coord in the tensor
	:mode	Not yet used. Maybe removed in future versions
	:origin	the origin of the graph.
	:opts	The keyword list of options


  


        

      


  

    
Curves.Bezier.Predefined 
    



      
Shortcuts for quickly getting a list of points that can be passed into Curves.define_bezier/1
Usage
    iex> alias Curves.Bezier.Predefined
    iex> Predefined.get_coords(:linear_up_right)
    [{0, 0}, {1, 1}]
    iex> [:ease | _] = Predefined.list()
    iex> Predefined.get_coords(:ease_in_out_cubic)
    [{0.0, 0.0}, {0.65, 0.0}, {0.35, 1.0}, {1.0, 1.0}]

      


      
        Summary


  
    Types
  


    
      
        curve_key()

      


        The type of curve



    


    
      
        curve_keys()

      


        A list of curve keys



    


    
      
        curve_type_info()

      


        A map of useful info about a predefined curve.



    


    
      
        curve_type_infos()

      


        A list of curve type info



    





  
    Functions
  


    
      
        details(k)

      


        Return a map with details about a specific curve.



    


    
      
        get(k, opts \\ [])

      


        Return a tensor of points for a given key.
Mainly for internal use.



    


    
      
        get_coords(k)

      


        Return coordinates list for a given key



    


    
      
        list()

      


        Return a list of all keys that can be used with get/2



    


    
      
        list(order)

      


        Return a list of all keys, within a given curve order, that can be used with get/2
(linear = 1, quadratic = 2, cubic = 3)



    


    
      
        list_details()

      


        Return list of all details for all predefined curves



    





      


      
        Types


        


  
    
      
    
    
      curve_key()



        
          
        

    

  


  

      

          @type curve_key() :: atom()


      


The type of curve

  



  
    
      
    
    
      curve_keys()



        
          
        

    

  


  

      

          @type curve_keys() :: [curve_key()]


      


A list of curve keys

  



  
    
      
    
    
      curve_type_info()



        
          
        

    

  


  

      

          @type curve_type_info() :: %{
  order: Curves.Utils.Types.order(),
  key: curve_key(),
  points: Curves.Utils.Types.point_list()
}


      


A map of useful info about a predefined curve.

  



  
    
      
    
    
      curve_type_infos()



        
          
        

    

  


  

      

          @type curve_type_infos() :: [curve_type_info()]


      


A list of curve type info

  


        

      

      
        Functions


        


  
    
      
    
    
      details(k)



        
          
        

    

  


  

      

          @spec details(curve_key()) :: curve_type_info()


      


Return a map with details about a specific curve.
Examples
iex> Curves.Bezier.Predefined.details(:linear_up_right)
%{k: :linear_up_right, points: , order: 1}

  



    

  
    
      
    
    
      get(k, opts \\ [])



        
          
        

    

  


  

      

          @spec get(curve_key(), Curves.Utils.Types.opts()) :: Curves.Utils.Types.points()


      


Return a tensor of points for a given key.
Mainly for internal use.

  



  
    
      
    
    
      get_coords(k)



        
          
        

    

  


  

      

          @spec get_coords(curve_key()) :: Curves.Utils.Types.point_list()


      


Return coordinates list for a given key

  



  
    
      
    
    
      list()



        
          
        

    

  


  

      

          @spec list() :: curve_keys()


      


Return a list of all keys that can be used with get/2
Examples
iex> [:ease | _] = Curves.Bezier.Predefined.list()

  



  
    
      
    
    
      list(order)



        
          
        

    

  


  

      

          @spec list(Curves.Utils.Types.order()) :: curve_keys()


      


Return a list of all keys, within a given curve order, that can be used with get/2
(linear = 1, quadratic = 2, cubic = 3)
Examples
iex> [:linear | _] = Curves.Bezier.Predefined.list(1)
iex> [:quadratic_down | _] = Curves.Bezier.Predefined.list(2)

  



  
    
      
    
    
      list_details()



        
          
        

    

  


  

      

          @spec list_details() :: curve_type_info()


      


Return list of all details for all predefined curves

  


        

      


  

    
Curves.Utils.Plotting 
    



      
These are helper functions for making it easier to plot curves with VegaLite.

      


      
        Summary


  
    Functions
  


    
      
        curve_to_scatterplot(curve, opts \\ [])

      


        Given a curve, build a list of points, in map format.



    





      


      
        Functions


        


    

  
    
      
    
    
      curve_to_scatterplot(curve, opts \\ [])



        
          
        

    

  


  

Given a curve, build a list of points, in map format.
Opts
	:label, default: "Curve"
	:count, default: 1000


  


        

      


  

    
Curves.Utils.Types 
    



      
A collection of typespecs to be used in other modules. There are no meaningful functions to be found here.

      


      
        Summary


  
    Types
  


    
      
        coord()

      


        A single number, represented as either x or y in 2D space



    


    
      
        opts()

      


        @TODO WIP A keyword list of options.



    


    
      
        order()

      


        The order of a curve is (the number of control points) - 1.
Although a more accurate definition might be "the depth of recursion when interpolating".



    


    
      
        point()

      


        An Nx tensor representing a single point



    


    
      
        point_list()

      


        A list of {x, y} number coordinates



    


    
      
        point_names()

      


        Provides a formal structure for the {2, n} Tensors that represent a series of n points with two dimension values (x and y)



    


    
      
        point_tuple()

      


        An {x, y} pair representing a coordinate in 2D space



    


    
      
        points()

      


        An Nx tensor representing a series of points



    





      


      
        Types


        


  
    
      
    
    
      coord()



        
          
        

    

  


  

      

          @type coord() :: number()


      


A single number, represented as either x or y in 2D space

  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()


      


@TODO WIP A keyword list of options.

  



  
    
      
    
    
      order()



        
          
        

    

  


  

      

          @type order() :: 1 | 2 | 3


      


The order of a curve is (the number of control points) - 1.
Although a more accurate definition might be "the depth of recursion when interpolating".
Linear == 1
Quadratic == 2
Cubic == 3
So for example, if you have a straight line (formed from only 2 points) and want to find a new point at 50%, you are interpolating exactly 1 time to do so.
If you have a quadratic, with 3 points, you first interpolate between p0->p1 and p1->p2, thus creating two new dots. Then you recurse, creating a new line from those new dots, and interpolate again.
Cubic curves would recursively interpolate once more.

  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: %Nx.Tensor{
  data: term(),
  names: point_names(),
  shape: {2, 1},
  type: {:f, pos_integer()},
  vectorized_axes: term()
}


      


An Nx tensor representing a single point

  



  
    
      
    
    
      point_list()



        
          
        

    

  


  

      

          @type point_list() :: [point_tuple()]


      


A list of {x, y} number coordinates

  



  
    
      
    
    
      point_names()



        
          
        

    

  


  

      

          @type point_names() :: [:dimension | :point]


      


Provides a formal structure for the {2, n} Tensors that represent a series of n points with two dimension values (x and y)

  



  
    
      
    
    
      point_tuple()



        
          
        

    

  


  

      

          @type point_tuple() :: {x :: coord(), y :: coord()}


      


An {x, y} pair representing a coordinate in 2D space

  



  
    
      
    
    
      points()



        
          
        

    

  


  

      

          @type points() :: %Nx.Tensor{
  data: term(),
  names: point_names(),
  shape: {2, pos_integer()},
  type: {:f, pos_integer()},
  vectorized_axes: term()
}


      


An Nx tensor representing a series of points
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