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    FrenchCurve

Terminal graphics in Elixir for generating visualizations — charts, graphs,
lines — and emitting them through whichever image protocol the terminal supports.
Pure Elixir, with optional native helpers for cells and deflate that are built when a
C compiler is present; no image decoding (you draw the pixels), no supervision tree.
[image: Hex.pm]
[image: Docs]
Installation
def deps do
  [
    {:french_curve, "~> 0.2"}
  ]
end
Nothing to start and nothing to configure — every module is a pure function over values.
Requirements
	make and erl on PATH at build time: compiling runs make through
elixir_make (on Windows, nmake runs Makefile.win)
	A C compiler, optional: builds the helper that splits each cell's colours for
FrenchCurve.Backend.Cells; without one that backend runs in Elixir
	libdeflate, optional, found through pkg-config: compresses kitty payloads faster
than :zlib, which FrenchCurve.Deflate uses without it

Pipeline
data ──▶ Curve (smoothing) ──▶ Draw ──▶ Raster (RGBA buffer) ──▶ Backend ──▶ terminal
A single Raster is the buffer every backend consumes; the backends only differ in
how they serialize it.
Backends
	Backend	Output	Terminals
	:braille	Unicode 2×4 dot cells (text)	Every terminal (incl. Ghostty, Alacritty, tmux, ssh)
	:cells	Block characters, two colours per cell, in a glyph set: :half (1×2), :quad (2×2), :sextant (2×3, Unicode 13), :braille (2×4 dots), :octant (2×4, Unicode 16)	Every terminal for :half; the finer sets need a font or terminal that draws them (Ghostty and kitty draw octants themselves; iTerm2 draws sextants, octants with Cascadia Mono 2404.23+)
	:kitty	Kitty graphics protocol, raw RGBA (f=32)	Kitty, Ghostty, WezTerm, Konsole
	:sixel	Sixel (palette-based, RLE)	iTerm2, WezTerm, foot, Konsole, xterm
	:iterm2	iTerm2 inline image (PNG via :zlib)	iTerm2, WezTerm

:braille returns cell rows ([[{grapheme, rgb_or_nil}]]), :cells returns
[[{grapheme, fg_rgb, bg_rgb}]]; the pixel backends return an escape-sequence string.
:cells is never detected — name it, with set:; FrenchCurve.Backend.Cells.default_set/1
suggests a set for a terminal.
Usage
raster =
  FrenchCurve.Raster.new(120, 48)
  |> FrenchCurve.Draw.polyline([{0, 47}, {40, 10}, {80, 30}, {119, 0}], {0, 200, 255, 255})

# explicit protocol
FrenchCurve.render(raster, :kitty, [])

# auto-detect from the environment
FrenchCurve.render(raster)
From data
[3, 1, 4, 1, 5, 9, 2, 6]
|> FrenchCurve.Chart.line(width: 120, height: 48, color: {0, 200, 255, 255}, smooth: true)
|> FrenchCurve.render(:braille)
|> FrenchCurve.Backend.Braille.to_text()
|> Enum.each(&IO.puts/1)
Try it
The examples run from a clone of https://github.com/jaman/french_curve; they are not
in the Hex package. render_demo.exs draws smoothed sine/cosine curves through every
backend, labelled; auto detects this terminal and renders that one; a backend name
(kitty, sixel, iterm2, braille) renders that one alone:
mix run examples/render_demo.exs
mix run examples/render_demo.exs auto
mix run examples/render_demo.exs kitty

area_demo.exs draws a filled area chart the same way, and animated_area.exs a
live scrolling area chart, in braille by default, through a pixel backend when one is
named, stopping after a frame count when one is given:
mix run examples/area_demo.exs
mix run examples/area_demo.exs sixel

mix run examples/animated_area.exs
mix run examples/animated_area.exs sixel
mix run examples/animated_area.exs sixel 40

to_terminal/3 returns a printable binary for any backend (braille cells are
converted to ANSI; pixel backends pass through), so swapping backends needs no
other change.
braille renders in any terminal; kitty/sixel/iterm2 only display where the
terminal supports that protocol (elsewhere you'll see raw escape bytes).
Redrawing a region
A picture drawn once is to_terminal/3. A region drawn over and over — a meter, a scope,
anything animated — is FrenchCurve.frame/3, which returns {paint, clear, place}:
{paint, clear, place} = FrenchCurve.frame(raster, :meter, fit: {40, 8})

IO.write(paint)              # draw it
IO.write(place || paint)     # draw it again without resending the pixels
IO.write(clear)              # take it off
id (:meter above) names the region across frames — any term, hashed to a protocol image
id — so each frame replaces the last instead of piling up. place is nil where the
protocol has no stored image, and redrawing then means sending paint again. frame/3
returns nil outright for :braille, which is the caller's cue to draw text.
Two things it settles that a caller cannot see from Capability.detect/0. First, a kitty
terminal may or may not implement stored images and placements, and one that does not draws
nothing when sent a store followed by a placement — frame/3 asks Capability.placements?/0
and picks the dialect. Second, the image is always named, so clear really removes it: a
kitty image is an overlay rather than cells, so text drawn over it does not rub it out and
leaving the alternate screen does not discard it. An unnamed one cannot be taken off at all,
and is still on the screen after the program has exited.
Positioning stays the host's job either way: frame/3 draws at the cursor, so put the
cursor where you want the region first. examples/animated_area.exs does exactly this —
cursor-home, then paint — across all four protocols.
Embedding in a host application (a sub-region)
FrenchCurve never owns the screen or the cursor. A host (e.g. a TUI framework) decides
where a chart goes — a cell region like full-width-from-row-N, {r1c1..r3c5}, a flex
slot — positions the cursor there, and writes the bytes FrenchCurve returns. FrenchCurve's
only spatial responsibility is sizing the output to fit a cell box.
Sizing is hybrid by protocol:
	Protocol	How it fits a {cols, rows} cell box
	:kitty	pass fit: {cols, rows} — the terminal scales the image; no cell-pixel size needed
	:iterm2	pass fit: {cols, rows} — sized in cells natively; no cell-pixel size needed
	:sixel	render the raster at cols*cell_w × rows*cell_h pixels (needs cell-pixel size)
	:braille	render the raster at cols*2 × rows*4 (braille's fixed cell, no detection)

# kitty / iterm2 — terminal scales to the cell box:
raster = FrenchCurve.Chart.line(data, width: 400, height: 200, smooth: true)
FrenchCurve.render(raster, :kitty, fit: {cols, rows})

# sixel — size the raster to the region; detect cell-pixel size if the host can:
cell_px =
  case FrenchCurve.Geometry.detect_cell_size(&host_query_tty/1) do
    {:ok, px} -> px
    :error -> :unknown
  end

{w, h} = FrenchCurve.Geometry.pixels_for_cells({cols, rows}, cell_px)
data |> FrenchCurve.Chart.line(width: w, height: h) |> FrenchCurve.render(:sixel, [])
Cell-pixel detection stays in the host. FrenchCurve gives you the query bytes
(Geometry.cell_size_query/0) and the parser (Geometry.parse_cell_size/1), or a one-call
Geometry.detect_cell_size/1 that takes your IO function (fn query -> write+read tty end).
The host owns the tty, raw mode, and timeout; FrenchCurve never reads or writes it.
Sprites (tiles, tokens, game grids)
A Sprite is a Raster with a stable, content-addressed id: author a tile once, stamp
it across a grid as many times as needed. On kitty that is the protocol's own model —
upload once, place many by reference, with z-index layers.
tree = FrenchCurve.Sprite.new(tree_raster, id: 2)

# upload once (kitty stores it; other backends return "" — nothing to pre-upload)
{registry, bytes} = FrenchCurve.Sprite.Registry.ensure(FrenchCurve.Sprite.Registry.new(), tree, :kitty)
IO.write(bytes)

# the host positions the cursor, then places — as many times as you like
IO.write("\e[#{line};#{col}H")
IO.write(FrenchCurve.Sprite.place(tree, :kitty, fit: {4, 2}, z: 1, placement: 17))
	Backend	place/3 realizes a placement as	upload/delete
	:kitty	a reference to the uploaded image (a=p, with z= layering, c=/r= cell box) — cheapest, flat cost per placement	transmit once / delete a placement
	:sixel / :iterm2	re-emit the sprite's pixels (cost grows with placement count)	no-op
	:braille	rasterize to colored cells (low fidelity fallback)	no-op

Position and z-ordering for non-kitty backends are the host's job (cursor placement +
emission order = painter's algorithm). kitty's z= does true layering.
Sixel has no alpha. Transparent pixels rely on P2=1, which many decoders (iTerm2
included) ignore — they flood unset pixels with the last palette color. For sixel,
composite onto a solid backdrop instead: place(sprite, :sixel, background: {r, g, b})
fills transparent pixels with that color, so a sprite reads correctly over a known
background. kitty and iterm2 use true RGBA and keep real transparency with no backdrop.
mix run examples/sprites_demo.exs kitty   # a floor/tree/player scene; kitty | sixel | iterm2

Loading sprites from a catalog
Raster.from_rgba/4 is the pure inverse of to_rgba_binary/1 — load authored art with
no image decoder. Store a catalog as raw RGBA + dims (optionally zlib-compressed for
download; :zlib is built into OTP), then inflate and load locally:
{w, h, packed} = fetch_from_catalog("tree")
rgba = :zlib.uncompress(packed)
tree = w |> FrenchCurve.Raster.from_rgba(h, rgba) |> FrenchCurve.Sprite.new()
fetch_from_catalog/1 is the host's own transport, and the :zlib.uncompress/1 step
applies only when the catalog was compressed.
Compression (kitty)
compress: true deflates the pixels before base64 and tells the terminal with o=z:
FrenchCurve.render(raster, :kitty, compress: true, fit: {cols, rows})
FrenchCurve.Backend.Kitty.transmit(raster, id, compress: true)
FrenchCurve.Sprite.upload(sprite, :kitty, compress: true)
Off by default: the protocol's compression is optional, so a partial implementation may not
have it. Turn it on when you know what you are drawing to.
Anything drawn rather than photographed — a chart, a tilemap, a sprite sheet —
compresses heavily; a photograph compresses much less.
Capability detection
FrenchCurve.Capability.detect/0 picks a protocol from KITTY_WINDOW_ID, TERM,
TERM_PROGRAM, WEZTERM_PANE, LC_TERMINAL and KONSOLE_VERSION, preferring
kitty > iterm2 > sixel > braille, and caches the result in :persistent_term for the
life of the VM. detect/1 takes an environment map instead and does not cache — that is
the one to use for an ssh or multiplexer session, whose environment is not the host's.
Pass an explicit protocol: to override either.
iTerm2 is detected as :iterm2, its own inline-image protocol, at every version, even
though iTerm2 3.5 and later also answers the kitty query: a kitty image is an overlay
rather than cells, and removing one takes a delete addressed to its id, which iTerm2 does
not implement, while its inline images scroll and disappear with the screen like text.
Setting FRENCH_CURVE_ITERM2=kitty overrides this and sends iTerm2 kitty frames.
Animated images of either kind flicker in iTerm2 while its GPU renderer is on and draw
smoothly with GPU rendering off (Settings → General → Magic).
Asking the terminal instead
Environment variables are a guess. Capability.probe/0 returns the bytes that ask the
terminal directly (XTVERSION plus primary device attributes); write them, read until
probe_complete?/1 is true or your timeout expires, then hand the replies to
from_probe/1. read_until/1 below is the host program's own function over its tty:
IO.write(FrenchCurve.Capability.probe())
replies = read_until(&FrenchCurve.Capability.probe_complete?/1)

protocol = FrenchCurve.Capability.from_probe(replies) || FrenchCurve.Capability.detect()
from_probe/1 returns nil when the replies name nothing usable, and a terminal that
answers neither query says nothing at all — so the caller owns the timeout, exactly as it
owns the tty.
Capability.placements?/0 is a separate question from the protocol: a terminal can speak
kitty's transmit-and-display without keeping images under an id, and sending such a
terminal a store followed by a placement draws nothing at all. FrenchCurve.frame/3 asks
this for you.


  

    Changelog

[0.2.0]
Breaking changes
	Compiling now runs make through elixir_make (compilers: [:elixir_make | Mix.compilers()]), so make and erl must be on PATH at build time; on Windows, nmake runs Makefile.win, which builds the cells NIF with cl when it is present. A C compiler and libdeflate stay optional: without a compiler FrenchCurve.Backend.Cells quantises in Elixir, and without libdeflate FrenchCurve.Deflate uses :zlib. Nothing to change in code; install make on build machines that lack it.

	When libdeflate is built, kitty payloads sent with compress: are different bytes from the :zlib output of 0.1.4. Terminals decode the same pixels; tests that compare exact escape-sequence bytes need new expected values.

Added
	FrenchCurve.Png.encode_indexed/4: a palette PNG, a byte a pixel, for a buffer of at
most 256 colours, else {:error, :too_many_colours}.

	FrenchCurve.Backend.Kitty.encode/2 and transmit_encoded/2: a raster's pixels
encoded once and stored under any id without encoding them again; encode/2 takes
format: :png (f=100), a palette PNG where the raster allows, else a truecolour one.
transmit/3 is unchanged.

	:cells protocol and FrenchCurve.Backend.Cells: draws a raster as block characters with a foreground and background colour per cell. Glyph sets via set: — :half (1×2), :quad (2×2), :sextant (2×3), :braille (2×4 dots), :octant (2×4). Options :background and :alpha_threshold (default 128).

	FrenchCurve.Backend.Cells.render/2, to_ansi/1, glyph/2, sets/0, subpixels/1, available?/0, and default_set/1, which suggests a set from a protocol atom or an environment map (:sextant for iTerm2, :octant for kitty-protocol terminals, :half otherwise).

	Cell rendering uses a native helper when a C compiler is available at build time; native: false on FrenchCurve.Backend.Cells.render/2 forces the Elixir path.

	FrenchCurve.render/3 and FrenchCurve.to_terminal/3 accept :cells; to_terminal/3 returns the ANSI string. FrenchCurve.frame/3 returns nil for :cells, as for :braille.

	FrenchCurve.Capability.backend(:cells) returns FrenchCurve.Backend.Cells. :cells is never returned by detect/0,1; name it explicitly.

	FrenchCurve.Deflate.compress/1,2: zlib-format compression through libdeflate (levels 1..12) when the NIF is built, :zlib (levels clamped to 1..9) otherwise. FrenchCurve.Deflate.available?/0 reports which is in use.

	Kitty :compress option on FrenchCurve.Backend.Kitty.render/2 and transmit/3 takes an integer compression level as well as true.

	FrenchCurve.Capability.iterm2?/1: whether an environment map describes an iTerm2 session, locally or over ssh.

	FRENCH_CURVE_ITERM2=kitty makes FrenchCurve.Capability.detect/1 return :kitty for iTerm2; inline or unset returns :iterm2.


Changed
	The compiled native code is built into and loaded from
priv/native/<system architecture> (FrenchCurve.Native) instead of priv/, so builds
for macOS and Linux in one checkout no longer overwrite each other. mix.exs passes the
folder to make as PRIV_DIR.

	FrenchCurve.Raster.to_rgba_binary/1 of a raster with no pixels set returns its
background repeated.

	FrenchCurve.Capability.placements?/1 is false for iTerm2, including when it is detected as :kitty, so FrenchCurve.frame/3 retransmits each frame there instead of placing a stored image.

	Packaging: Makefile, Makefile.win, c_src and CHANGELOG.md are in the Hex package files, and the package description reads "Terminal graphics for Elixir".


[0.1.4]
Added
	FrenchCurve.Draw.fill_polygon/3: fills a closed polygon with fractional corner points, even-odd rule, outline included. Fewer than three points draw as a polyline.
	FrenchCurve.Raster.crop/3: returns a {width, height} rectangle of a raster starting at {x, y}; the rectangle must lie inside the raster.
	FrenchCurve.Backend.Kitty.place/2 options :x_offset and :y_offset (pixel shift inside the cursor cell) and :source ({x, y, width, height}, the part of the stored image to show).
	FrenchCurve.Backend.Kitty.delete/1 option :z: removes every placement at that z-index, of any image, keeping the images stored. :id is required only when :z is not given.

Changed
	FrenchCurve.Png.encode/3 deflates at the fastest level.

[0.1.3]
Changed
	Development dependency plumb raised to ~> 0.2. No library code changes.

[0.1.2]
Added
	Hex package metadata, MIT LICENSE, and ExDoc configuration with modules grouped as Drawing, Backends, Sprites, Terminal and Encoding.
	@doc for FrenchCurve.Capability.placements?/1.

[0.1.1]
Added
	FrenchCurve.Raster: fixed-size RGBA buffer with new/3, dimensions/1, in_bounds?/3, put_pixel/4, get_pixel/3, rows/1, to_rgba_binary/1, finalize/1, from_rgba/4.
	FrenchCurve.Draw: line/4, polyline/3, rect/4, fill_rect/4, circle/4, fill_circle/4.
	FrenchCurve.Chart.line/2 and area/2: plot a list of numbers across a raster, optionally smoothed.
	FrenchCurve.Curve.catmull_rom/2 and to_pixels/1.
	Backends FrenchCurve.Backend.Kitty, Sixel, Iterm2 and Braille.
	FrenchCurve.render/2,3 returns each backend's native output; FrenchCurve.to_terminal/3 returns a binary for every protocol.
	FrenchCurve.frame/3: returns {paint, clear, place} sequences for a region drawn repeatedly, picking between kitty transmit-and-place and transmit-and-display. FrenchCurve.image_id/1 maps any term to a kitty image id.
	FrenchCurve.Backend.Kitty.transmit/3, place/2 and delete/1; render/2 options :fit, :compress, :cursor, :quiet, :id. All transmit/3, place/2 and delete/1 chunks carry q=2.
	FrenchCurve.Capability.detect/0,1 reads KITTY_WINDOW_ID, TERM, TERM_PROGRAM, WEZTERM_PANE, LC_TERMINAL and KONSOLE_VERSION; iTerm2 is detected as :iterm2; empty variables count as unset. detect/0 is cached in :persistent_term.
	FrenchCurve.Capability.probe/0, probe_complete?/1 and from_probe/1: detect the protocol from the terminal's replies to a query sequence.
	FrenchCurve.Capability.placements?/0,1 and backend/1.
	FrenchCurve.Geometry: cell_size_query/0, parse_cell_size/1, detect_cell_size/1, default_cell_px/0, braille_cell_px/0 and pixels_for_cells/2.
	FrenchCurve.Png.encode/3.
	FrenchCurve.Sprite (new/2, upload/3, place/3, delete/3) and FrenchCurve.Sprite.Registry (new/0, ensure/3). upload/3 takes kitty transmit options such as :compress.



  

    LICENSE


MIT License

Copyright (c) 2026 Jarius Jenkins

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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Draws pixel rasters to a terminal over whichever graphics protocol it supports.
A FrenchCurve.Raster is built with FrenchCurve.Draw or FrenchCurve.Chart, then
handed to one of five backends: :kitty, :sixel, :iterm2, :braille or :cells.
FrenchCurve.Capability.detect/0 picks one from the environment when none is named.
raster =
  FrenchCurve.Raster.new(64, 32)
  |> FrenchCurve.Draw.circle({32, 16}, 12, {255, 0, 0, 255})

IO.write(FrenchCurve.to_terminal(raster, :kitty))
render/2 and render/3 return each backend's native form, which differs by protocol:
the three pixel backends return an escape-sequence binary, :braille and :cells return
cell rows. :cells is never detected: which of its glyph sets a terminal draws depends on
its font, so a caller names it (FrenchCurve.Backend.Cells.default_set/1 suggests one).
to_terminal/3 returns a binary for every protocol and is what you write to the device.
For a region that is drawn over and over — a meter, a scope, anything animated — use
frame/3 rather than building the sequence yourself. It picks between the two kitty
dialects, which is not something a caller can tell from FrenchCurve.Capability.detect/0
alone.
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        frame()

      


        What it takes to draw a region and draw it again: {paint, clear, place}.



    





  
    Functions
  


    
      
        frame(raster, id, opts \\ [])

      


        The sequences for drawing raster into a cell box, and for drawing it again.



    


    
      
        image_id(id)

      


        The kitty image id for id, a positive integer inside the protocol's range.



    


    
      
        render(raster, opts \\ [])

      


        Renders raster with the protocol given in opts, or with the detected one.



    


    
      
        render(raster, protocol, opts)

      


        Renders raster with protocol, delegating to that backend's render/2.



    


    
      
        to_terminal(raster, protocol, opts \\ [])

      


        Renders raster with protocol as a binary ready to write to the terminal.
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          @type frame() :: {binary(), binary(), binary() | nil}


      


What it takes to draw a region and draw it again: {paint, clear, place}.
paint puts the picture on the screen and clear takes it off. place draws the picture
already sent without sending it again, and is nil where the protocol has no such thing —
redrawing then means sending paint once more.
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      frame(raster, id, opts \\ [])



        
          
        

    

  


  

      

          @spec frame(FrenchCurve.Raster.t(), term(), keyword()) :: frame() | nil


      


The sequences for drawing raster into a cell box, and for drawing it again.
Use this rather than assembling a frame from FrenchCurve.Backend.Kitty's pieces. The kitty
protocol can store an image under an id and place it repeatedly, which is the cheap way to
animate — but not every terminal that speaks kitty implements that part, and one that does
not draws nothing at all when sent a store and then a placement.
FrenchCurve.Capability.placements?/0 is the question, and this function asks it.
Either way the image is named and clear really removes it. That matters more than it
looks: a kitty image is an overlay rather than cells, so text drawn over it does not rub it
out and leaving the alternate screen does not discard it. An unnamed one cannot be taken off
at all, and is still on the screen after the program has exited.
id names the region across frames — any term; the same one must come back each time so the
picture replaces itself rather than piling up. nil for a terminal with no pixels at all,
which is the caller's cue to draw text instead.
Options
	:fit — {cols, rows}, the cell box to draw into. Omitted sizes from the pixels
	:compress — deflate the payload where the protocol allows, default true
	:protocol — force one instead of detecting. :placements forces the kitty dialect

Examples
iex> raster = FrenchCurve.Raster.new(8, 8)
iex> {paint, clear, place} =
...>   FrenchCurve.frame(raster, :meter, fit: {10, 2}, protocol: :kitty, placements: true)
iex> {paint =~ "a=t,", paint =~ "a=p", clear =~ "a=d", is_binary(place)}
{true, true, true, true}

iex> raster = FrenchCurve.Raster.new(8, 8)
iex> {paint, clear, place} =
...>   FrenchCurve.frame(raster, :meter, fit: {10, 2}, protocol: :kitty, placements: false)
iex> {paint =~ "a=T", paint =~ "a=p", clear =~ "a=d", place}
{true, false, true, nil}

iex> FrenchCurve.frame(FrenchCurve.Raster.new(8, 8), :meter, protocol: :braille)
nil

  



  
    
      
    
    
      image_id(id)



        
          
        

    

  


  

      

          @spec image_id(term()) :: pos_integer()


      


The kitty image id for id, a positive integer inside the protocol's range.
Any term becomes the same number every time, so a caller can name its regions however it
likes and still have each one replace itself.
iex> FrenchCurve.image_id({:roll, 3}) == FrenchCurve.image_id({:roll, 3})
true
iex> FrenchCurve.image_id(:anything) > 0
true

  



    

  
    
      
    
    
      render(raster, opts \\ [])



        
          
        

    

  


  

      

          @spec render(
  FrenchCurve.Raster.t(),
  keyword()
) :: term()


      


Renders raster with the protocol given in opts, or with the detected one.
Options are passed through to the backend, plus:
	:protocol — :kitty, :sixel, :iterm2 or :braille. Defaults to
FrenchCurve.Capability.detect/0.

Returns a binary for the pixel protocols and [[FrenchCurve.Backend.Braille.cell()]]
for :braille.
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          @spec render(FrenchCurve.Raster.t(), atom(), keyword()) :: term()


      


Renders raster with protocol, delegating to that backend's render/2.
protocol must be one of :kitty, :sixel, :iterm2, :braille or :cells; any other atom
raises FunctionClauseError from FrenchCurve.Capability.backend/1. opts are the
options of the backend selected — see FrenchCurve.Backend.Kitty.render/2,
FrenchCurve.Backend.Sixel.render/2, FrenchCurve.Backend.Iterm2.render/2 and
FrenchCurve.Backend.Braille.render/2 and FrenchCurve.Backend.Cells.render/2.
Returns a binary for the pixel protocols and cell rows for :braille and :cells.

  



    

  
    
      
    
    
      to_terminal(raster, protocol, opts \\ [])



        
          
        

    

  


  

      

          @spec to_terminal(FrenchCurve.Raster.t(), atom(), keyword()) :: binary()


      


Renders raster with protocol as a binary ready to write to the terminal.
Identical to render/3 except that :braille cell rows are converted to a
newline-separated ANSI string. opts are the selected backend's options.

  


        

      


  

    
FrenchCurve.Backend.Cells 
    



      
Renders a raster as block characters, two colours per cell, for terminals with no
graphics protocol.
A cell stands in for a small block of pixels, sized by the glyph :set:
	:half — 1×2, ▀ and ▄; every terminal and font
	:quad — 2×2, the sixteen quadrant blocks
	:sextant — 2×3, the sixty Unicode 13 sextants with ▌, ▐ and █
	:braille — 2×4 dots; dots do not fill the cell, so the background shows
through around them
	:octant — 2×4, the 230 Unicode 16 octants with the 24 patterns that are
older block characters; solid, and the finest of the sets

The pixels of a cell are split into two groups, those nearer the brightest pixel and
those nearer the darkest. The first group is drawn in the foreground colour, the mean
of its pixels, as the glyph whose pattern they form; the rest is the background, the
mean of the other pixels. A cell of one colour is a space on that background.
A raster width by height comes out at ceil(width / sx) columns by
ceil(height / sy) rows for a set of sx by sy pixels. Pixels past the raster's
edge, and pixels below the alpha threshold, take the :background colour.
render/2 returns cell rows; to_ansi/1 turns them into a string.
raster
|> FrenchCurve.Backend.Cells.render(set: :sextant)
|> FrenchCurve.Backend.Cells.to_ansi()
|> IO.puts()

      


      
        Summary


  
    Types
  


    
      
        cell()

      


        A glyph with its foreground and background colours.



    


    
      
        set()

      


        A glyph set.



    





  
    Functions
  


    
      
        available?()

      


        Whether the quantisation is done by the NIF rather than in Elixir.



    


    
      
        default_set(env)

      


        The set a terminal is known to draw well: :sextant for iTerm2, :octant for
terminals speaking the kitty graphics protocol (kitty, Ghostty, WezTerm, which draw the
block glyphs themselves), :half for anything else or nil.



    


    
      
        glyph(atom, pattern)

      


        The glyph of set whose lit pixels are pattern, a bitmask in row-major order with
bit 0 the top-left pixel.



    


    
      
        render(raster, opts \\ [])

      


        Returns the cell rows for raster.



    


    
      
        sets()

      


        The glyph sets, coarsest first.



    


    
      
        subpixels(set)

      


        How many pixels across and down one cell of set covers.



    


    
      
        to_ansi(rows)

      


        Flattens cell rows to one newline-separated string with 24-bit colours, every glyph
wrapped in its foreground and background sequence and a reset after each row.



    





      


      
        Types


        


  
    
      
    
    
      cell()



        
          
        

    

  


  

      

          @type cell() ::
  {binary(), FrenchCurve.Raster.color_rgb(), FrenchCurve.Raster.color_rgb()}


      


A glyph with its foreground and background colours.

  



  
    
      
    
    
      set()



        
          
        

    

  


  

      

          @type set() :: :half | :quad | :sextant | :braille | :octant


      


A glyph set.

  


        

      

      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


Whether the quantisation is done by the NIF rather than in Elixir.

  



  
    
      
    
    
      default_set(env)



        
          
        

    

  


  

      

          @spec default_set(atom() | nil | map()) :: set()


      


The set a terminal is known to draw well: :sextant for iTerm2, :octant for
terminals speaking the kitty graphics protocol (kitty, Ghostty, WezTerm, which draw the
block glyphs themselves), :half for anything else or nil.
Takes a graphics protocol atom, or an environment map as FrenchCurve.Capability.detect/1
reads it, which is the surer guide: a terminal can be driven through a protocol that is
not its own (iTerm2 through sixel) and still draw the glyphs its name says it does.
iex> FrenchCurve.Backend.Cells.default_set(:kitty)
:octant
iex> FrenchCurve.Backend.Cells.default_set(nil)
:half
iex> FrenchCurve.Backend.Cells.default_set(%{"TERM_PROGRAM" => "iTerm.app"})
:sextant
iex> FrenchCurve.Backend.Cells.default_set(%{"TERM" => "xterm-ghostty"})
:octant

  



  
    
      
    
    
      glyph(atom, pattern)



        
          
        

    

  


  

      

          @spec glyph(set(), non_neg_integer()) :: binary()


      


The glyph of set whose lit pixels are pattern, a bitmask in row-major order with
bit 0 the top-left pixel.
iex> FrenchCurve.Backend.Cells.glyph(:quad, 0b0011)
"▀"
iex> FrenchCurve.Backend.Cells.glyph(:sextant, 0b111111)
"█"
iex> FrenchCurve.Backend.Cells.glyph(:octant, 0b00000100)
"𜴀"
iex> FrenchCurve.Backend.Cells.glyph(:braille, 0b00000001)
"⠁"

  



    

  
    
      
    
    
      render(raster, opts \\ [])



        
          
        

    

  


  

      

          @spec render(
  FrenchCurve.Raster.t(),
  keyword()
) :: [[cell()]]


      


Returns the cell rows for raster.
Options
	:set — the glyph set, default :half
	:background — an {r, g, b} colour for transparent pixels and for pixels past
the raster's edge, default {0, 0, 0}
	:alpha_threshold — the smallest alpha treated as opaque, default 128


  



  
    
      
    
    
      sets()



        
          
        

    

  


  

      

          @spec sets() :: [set()]


      


The glyph sets, coarsest first.

  



  
    
      
    
    
      subpixels(set)



        
          
        

    

  


  

      

          @spec subpixels(set()) :: {pos_integer(), pos_integer()}


      


How many pixels across and down one cell of set covers.
iex> FrenchCurve.Backend.Cells.subpixels(:sextant)
{2, 3}

  



  
    
      
    
    
      to_ansi(rows)



        
          
        

    

  


  

      

          @spec to_ansi([[cell()]]) :: binary()


      


Flattens cell rows to one newline-separated string with 24-bit colours, every glyph
wrapped in its foreground and background sequence and a reset after each row.

  


        

      


  

    
FrenchCurve.Deflate 
    



      
Compresses a picture into the zlib format a terminal expects, with libdeflate where it
is built and :zlib where it is not.
FrenchCurve.Deflate.compress(pixels)
FrenchCurve.Deflate.compress(pixels, 6)
The kitty graphics protocol takes its payload deflated and marked o=z, which means
the zlib wrapper of RFC 1950 rather than a bare deflate stream. Both paths here
produce that, so a terminal cannot tell them apart; they differ only in how long they
take and how small they get.
level runs 1 to 12 for libdeflate and is clamped to 1..9 for :zlib, which has
no levels above nine. Higher is smaller and slower. The default, 6, is what
:zlib.compress/1 uses.
available?/0 says whether libdeflate is in use.

      


      
        Summary


  
    Functions
  


    
      
        available?()

      


        Whether libdeflate is built and loaded.



    


    
      
        compress(data, level \\ 6)

      


        data compressed into the zlib format, at level.



    





      


      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


Whether libdeflate is built and loaded.

  



    

  
    
      
    
    
      compress(data, level \\ 6)



        
          
        

    

  


  

      

          @spec compress(binary(), 1..12) :: binary()


      


data compressed into the zlib format, at level.

  


        

      


  

    
FrenchCurve.Native 
    



      
Where french_curve's compiled native code is: priv/native/<system architecture>, the
architecture as :erlang.system_info(:system_architecture) gives it. Builds for
different machines (macOS, Linux) sit side by side in one checkout, and each loads its
own. The Makefile writes to the same folder, which mix.exs passes it as PRIV_DIR.

      


      
        Summary


  
    Functions
  


    
      
        path(name)

      


        The file name of this machine's native code, as a charlist for :erlang.load_nif/2.



    





      


      
        Functions


        


  
    
      
    
    
      path(name)



        
          
        

    

  


  

      

          @spec path(String.t()) :: charlist()


      


The file name of this machine's native code, as a charlist for :erlang.load_nif/2.

  


        

      


  

    
FrenchCurve.Chart 
    



      
Plots a series of numbers as a line or filled-area chart on a FrenchCurve.Raster.
Both functions take a flat list of values and lay them out evenly across the raster's
width, scaling them to its height. There are no axes, labels or gridlines: the result is
the plotted series and nothing else, ready to hand to FrenchCurve.render/3.
Values map to pixels so that the first sits at x = 0 and the last at x = width - 1,
and the data minimum sits at the bottom row with the maximum at the top. A series whose
values are all equal is drawn along the bottom.
[3, 1, 4, 1, 5, 9, 2, 6]
|> FrenchCurve.Chart.area(width: 120, height: 40, smooth: true)
|> FrenchCurve.to_terminal(:kitty)

      


      
        Summary


  
    Functions
  


    
      
        area(values, opts \\ [])

      


        Plots values as a polyline with the space beneath it filled down to the bottom row.



    


    
      
        line(values, opts \\ [])

      


        Plots values as a polyline.



    





      


      
        Functions


        


    

  
    
      
    
    
      area(values, opts \\ [])



        
          
        

    

  


  

      

          @spec area(
  [number()],
  keyword()
) :: FrenchCurve.Raster.t()


      


Plots values as a polyline with the space beneath it filled down to the bottom row.
An empty list returns a blank raster of the requested size.
Takes every option of line/2, plus:
	:fill_opacity — factor applied to the red, green and blue channels of :color to
get the fill colour, default 0.4. The alpha channel is copied unchanged, so the
fill is a darkened :color at the same opacity rather than a translucent one.


  



    

  
    
      
    
    
      line(values, opts \\ [])



        
          
        

    

  


  

      

          @spec line(
  [number()],
  keyword()
) :: FrenchCurve.Raster.t()


      


Plots values as a polyline.
An empty list returns a blank raster of the requested size.
Options
	:width — raster width in pixels, default 80
	:height — raster height in pixels, default 24
	:color — the line's FrenchCurve.Raster.color/0, default {255, 255, 255, 255}
	:background — raster background colour, default transparent
	:min — value pinned to the bottom row, default the smallest of values
	:max — value pinned to the top row, default the largest of values
	:smooth — interpolate a Catmull-Rom spline through the points, default false

Values outside :min/:max are plotted off the raster and clipped away.

  


        

      


  

    
FrenchCurve.Curve 
    



      
Smooths a path of control points into a dense curve and rounds points to pixels.
Works in floating-point coordinate space, ahead of rasterisation: feed the result to
FrenchCurve.Draw.polyline/3 through to_pixels/1.
[{0, 10}, {10, 2}, {20, 14}, {30, 6}]
|> FrenchCurve.Curve.catmull_rom()
|> FrenchCurve.Curve.to_pixels()

      


      
        Summary


  
    Types
  


    
      
        point()

      


    





  
    Functions
  


    
      
        catmull_rom(points, opts \\ [])

      


        Returns a Catmull-Rom spline passing through every point of points, in order.



    


    
      
        to_pixels(points)

      


        Rounds each coordinate to the nearest integer, giving points FrenchCurve.Draw accepts.



    





      


      
        Types


        


  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {number(), number()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      catmull_rom(points, opts \\ [])



        
          
        

    

  


  

      

          @spec catmull_rom(
  [point()],
  keyword()
) :: [point()]


      


Returns a Catmull-Rom spline passing through every point of points, in order.
The curve is interpolating, so each input point appears in the output. The first and
last points are duplicated to give the end segments the neighbour they need, which makes
the curve start and end exactly on them. Fewer than two points are returned unchanged.
The output has samples * (length(points) - 1) + 1 points.
Options
	:samples — points generated per input segment, default 16. Higher is smoother
and more expensive.


  



  
    
      
    
    
      to_pixels(points)



        
          
        

    

  


  

      

          @spec to_pixels([point()]) :: [{integer(), integer()}]


      


Rounds each coordinate to the nearest integer, giving points FrenchCurve.Draw accepts.
Consecutive points that round to the same pixel are kept as duplicates.

  


        

      


  

    
FrenchCurve.Draw 
    



      
Rasterises lines, rectangles and circles into a FrenchCurve.Raster.
Every function takes a raster as its first argument and returns a new one, so calls
compose in a pipeline. Coordinates are integer pixels, {0, 0} at the top left, and may
fall outside the raster: the parts that land inside are drawn and the rest is clipped.
Colours are {r, g, b, a} byte tuples written opaquely, with no blending against what
is already there.
FrenchCurve.Raster.new(40, 20)
|> FrenchCurve.Draw.rect({0, 0}, {39, 19}, {80, 80, 80, 255})
|> FrenchCurve.Draw.fill_circle({20, 10}, 6, {255, 0, 0, 255})

      


      
        Summary


  
    Types
  


    
      
        coord()

      


    





  
    Functions
  


    
      
        circle(raster, arg, radius, color)

      


        Draws a one-pixel-wide circle outline of radius pixels around the centre {cx, cy}.



    


    
      
        fill_circle(raster, arg, radius, color)

      


        Fills a disc of radius pixels around the centre {cx, cy}.



    


    
      
        fill_polygon(raster, points, color)

      


        Fills the polygon whose corners are points, edges included.



    


    
      
        fill_rect(raster, arg1, arg2, color)

      


        Fills every pixel of the rectangle spanned by two opposite corners, edges included.



    


    
      
        line(raster, arg1, arg2, color)

      


        Draws a one-pixel-wide line between the two endpoints, both inclusive.



    


    
      
        polyline(raster, list, color)

      


        Draws a connected run of line segments through points in order.



    


    
      
        rect(raster, arg1, arg2, color)

      


        Draws the four edges of the rectangle spanned by two opposite corners.



    





      


      
        Types


        


  
    
      
    
    
      coord()



        
          
        

    

  


  

      

          @type coord() :: {integer(), integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      circle(raster, arg, radius, color)



        
          
        

    

  


  

      

          @spec circle(
  FrenchCurve.Raster.t(),
  coord(),
  non_neg_integer(),
  FrenchCurve.Raster.color()
) ::
  FrenchCurve.Raster.t()


      


Draws a one-pixel-wide circle outline of radius pixels around the centre {cx, cy}.
radius must be a non-negative integer. The interior is untouched.

  



  
    
      
    
    
      fill_circle(raster, arg, radius, color)



        
          
        

    

  


  

      

          @spec fill_circle(
  FrenchCurve.Raster.t(),
  coord(),
  non_neg_integer(),
  FrenchCurve.Raster.color()
) ::
  FrenchCurve.Raster.t()


      


Fills a disc of radius pixels around the centre {cx, cy}.
radius must be a non-negative integer.

  



  
    
      
    
    
      fill_polygon(raster, points, color)



        
          
        

    

  


  

      

          @spec fill_polygon(
  FrenchCurve.Raster.t(),
  [{number(), number()}],
  FrenchCurve.Raster.color()
) ::
  FrenchCurve.Raster.t()


      


Fills the polygon whose corners are points, edges included.
The polygon is closed from the last point back to the first. Points may be fractional;
a pixel is filled when its centre lies inside, using the even-odd rule, and the outline
is drawn as well so thin shapes are never lost. Fewer than three points draw as a
polyline.

  



  
    
      
    
    
      fill_rect(raster, arg1, arg2, color)



        
          
        

    

  


  

      

          @spec fill_rect(FrenchCurve.Raster.t(), coord(), coord(), FrenchCurve.Raster.color()) ::
  FrenchCurve.Raster.t()


      


Fills every pixel of the rectangle spanned by two opposite corners, edges included.
Both corners are inclusive and may be given in any order.

  



  
    
      
    
    
      line(raster, arg1, arg2, color)



        
          
        

    

  


  

      

          @spec line(FrenchCurve.Raster.t(), coord(), coord(), FrenchCurve.Raster.color()) ::
  FrenchCurve.Raster.t()


      


Draws a one-pixel-wide line between the two endpoints, both inclusive.
Handles any direction, including purely horizontal, vertical and single-point lines.

  



  
    
      
    
    
      polyline(raster, list, color)



        
          
        

    

  


  

      

          @spec polyline(FrenchCurve.Raster.t(), [coord()], FrenchCurve.Raster.color()) ::
  FrenchCurve.Raster.t()


      


Draws a connected run of line segments through points in order.
A single point plots that pixel and an empty list leaves the raster unchanged. Points
are not closed back to the first one; pass the first point again to close the shape.

  



  
    
      
    
    
      rect(raster, arg1, arg2, color)



        
          
        

    

  


  

      

          @spec rect(FrenchCurve.Raster.t(), coord(), coord(), FrenchCurve.Raster.color()) ::
  FrenchCurve.Raster.t()


      


Draws the four edges of the rectangle spanned by two opposite corners.
Both corners are inclusive and may be given in any order. The interior is untouched.

  


        

      


  

    
FrenchCurve.Raster 
    



      
A fixed-size RGBA pixel buffer, the value every drawing and backend function operates on.
A raster has a width, a height, a background colour returned for any pixel never
written, and two interchangeable representations of its contents:
	pixels — a sparse map of {x, y} to colour, cheap to draw into
	rgba — a dense row-major width * height * 4 byte buffer, what the backends send

get_pixel/3 reads from whichever is populated, so the representation is not something
a caller has to track. finalize/1 caches the dense buffer on a raster that is about to
be sent repeatedly; drawing into a finalized raster discards the cache.
Coordinates are zero-based with {0, 0} at the top left. Writes outside the bounds are
dropped rather than raising.
FrenchCurve.Raster.new(4, 2, background: {0, 0, 0, 255})
|> FrenchCurve.Raster.put_pixel(1, 0, {255, 0, 0, 255})
|> FrenchCurve.Raster.to_rgba_binary()

      


      
        Summary


  
    Types
  


    
      
        channel()

      


    


    
      
        color()

      


    


    
      
        color_rgb()

      


    


    
      
        point()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        crop(raster, arg1, arg2)

      


        Returns the {width, height} rectangle of raster whose top left is at {x, y}.



    


    
      
        dimensions(raster)

      


        Returns the raster's {width, height} in pixels.



    


    
      
        finalize(raster)

      


        Returns raster with its dense RGBA buffer computed and cached in the rgba field.



    


    
      
        from_rgba(width, height, binary, opts \\ [])

      


        Builds a raster from an existing dense RGBA buffer.



    


    
      
        get_pixel(raster, x, y)

      


        Returns the color/0 at {x, y}.



    


    
      
        in_bounds?(raster, x, y)

      


        Returns whether {x, y} falls inside the raster.



    


    
      
        new(width, height, opts \\ [])

      


        Builds an empty raster width by height pixels.



    


    
      
        put_pixel(raster, x, y, color)

      


        Returns raster with the pixel at {x, y} set to color.



    


    
      
        rows(raster)

      


        Returns every pixel as height lists of width colours, top row first.



    


    
      
        to_rgba_binary(raster)

      


        Returns the raster as a dense row-major RGBA buffer.



    





      


      
        Types


        


  
    
      
    
    
      channel()



        
          
        

    

  


  

      

          @type channel() :: 0..255


      



  



  
    
      
    
    
      color()



        
          
        

    

  


  

      

          @type color() :: {channel(), channel(), channel(), channel()}


      



  



  
    
      
    
    
      color_rgb()



        
          
        

    

  


  

      

          @type color_rgb() :: {channel(), channel(), channel()}


      



  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {non_neg_integer(), non_neg_integer()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %FrenchCurve.Raster{
  background: color(),
  height: pos_integer(),
  pixels: %{optional(point()) => color()},
  rgba: binary() | nil,
  width: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      crop(raster, arg1, arg2)



        
          
        

    

  


  

      

          @spec crop(t(), point(), {pos_integer(), pos_integer()}) :: t()


      


Returns the {width, height} rectangle of raster whose top left is at {x, y}.
The rectangle must lie inside the raster. The result carries the same background and
a dense buffer.

  



  
    
      
    
    
      dimensions(raster)



        
          
        

    

  


  

      

          @spec dimensions(t()) :: {pos_integer(), pos_integer()}


      


Returns the raster's {width, height} in pixels.

  



  
    
      
    
    
      finalize(raster)



        
          
        

    

  


  

      

          @spec finalize(t()) :: t()


      


Returns raster with its dense RGBA buffer computed and cached in the rgba field.
Pixel values are unchanged. Call this on a raster that will be sent to a backend more
than once; a raster that already carries a cache is returned as is. put_pixel/4 after
finalize/1 drops the cache, so finalize last.

  



    

  
    
      
    
    
      from_rgba(width, height, binary, opts \\ [])



        
          
        

    

  


  

      

          @spec from_rgba(pos_integer(), pos_integer(), binary(), keyword()) :: t()


      


Builds a raster from an existing dense RGBA buffer.
binary must be exactly width * height * 4 bytes, four bytes per pixel in red,
green, blue, alpha order and rows top to bottom; a mismatched size raises
FunctionClauseError. The buffer is kept as the raster's cache rather than expanded,
so this is the cheap way to load pixels produced elsewhere.
Options
	:background — the color/0 returned for out-of-bounds reads, default
{0, 0, 0, 0}


  



  
    
      
    
    
      get_pixel(raster, x, y)



        
          
        

    

  


  

      

          @spec get_pixel(t(), integer(), integer()) :: color()


      


Returns the color/0 at {x, y}.
Reads a written pixel first, then the cached dense buffer, and falls back to the
raster's background. Out-of-bounds coordinates return the background rather than
raising.

  



  
    
      
    
    
      in_bounds?(raster, x, y)



        
          
        

    

  


  

      

          @spec in_bounds?(t(), integer(), integer()) :: boolean()


      


Returns whether {x, y} falls inside the raster.
True when x and y are both non-negative and below width and height respectively.

  



    

  
    
      
    
    
      new(width, height, opts \\ [])



        
          
        

    

  


  

      

          @spec new(pos_integer(), pos_integer(), keyword()) :: t()


      


Builds an empty raster width by height pixels.
Both dimensions must be positive integers; anything else raises FunctionClauseError.
Options
	:background — the color/0 get_pixel/3 returns for unwritten pixels, default
{0, 0, 0, 0} (transparent black)


  



  
    
      
    
    
      put_pixel(raster, x, y, color)



        
          
        

    

  


  

      

          @spec put_pixel(t(), integer(), integer(), color()) :: t()


      


Returns raster with the pixel at {x, y} set to color.
color is an {r, g, b, a} tuple of bytes and replaces whatever was there; there is no
alpha blending. Coordinates outside the bounds are ignored and the raster is returned
unchanged. A raster holding a cached dense buffer loses that cache here.

  



  
    
      
    
    
      rows(raster)



        
          
        

    

  


  

      

          @spec rows(t()) :: [[color()]]


      


Returns every pixel as height lists of width colours, top row first.
Each element is a color/0; unwritten positions come back as the background.

  



  
    
      
    
    
      to_rgba_binary(raster)



        
          
        

    

  


  

      

          @spec to_rgba_binary(t()) :: binary()


      


Returns the raster as a dense row-major RGBA buffer.
The result is exactly width * height * 4 bytes, four bytes per pixel in red, green,
blue, alpha order, rows top to bottom. Returns the cached buffer when one is present.

  


        

      


  

    
FrenchCurve.Backend.Braille 
    



      
Renders a raster as braille characters, for terminals with no graphics protocol at all.
Each braille character carries eight dots in a 2-wide by 4-tall grid, so one cell stands
in for a 2-by-4 block of pixels and a raster comes out at ceil(width / 2) columns by
ceil(height / 4) rows. A pixel is a lit dot when its alpha reaches the threshold;
colour is per character, averaged over that cell's lit pixels, so detail below one cell
survives in shape but not in colour.
render/2 returns cell rows and to_ansi/1 or to_text/1 turn those into a string.
raster
|> FrenchCurve.Backend.Braille.render()
|> FrenchCurve.Backend.Braille.to_ansi()
|> IO.puts()

      


      
        Summary


  
    Types
  


    
      
        cell()

      


        One character cell: the braille grapheme, and the average RGB of its lit pixels or nil
when no pixel in the cell was lit.



    





  
    Functions
  


    
      
        render(raster, opts \\ [])

      


        Renders raster as rows of cell/0, top row first.



    


    
      
        to_ansi(rows)

      


        Flattens cell rows to a single newline-separated string with 24-bit colour.



    


    
      
        to_text(rows)

      


        Flattens cell rows to one uncoloured string per row, dropping the colours.



    





      


      
        Types


        


  
    
      
    
    
      cell()



        
          
        

    

  


  

      

          @type cell() :: {binary(), FrenchCurve.Raster.color_rgb() | nil}


      


One character cell: the braille grapheme, and the average RGB of its lit pixels or nil
when no pixel in the cell was lit.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      render(raster, opts \\ [])



        
          
        

    

  


  

      

          @spec render(
  FrenchCurve.Raster.t(),
  keyword()
) :: [[cell()]]


      


Renders raster as rows of cell/0, top row first.
Returns ceil(height / 4) rows of ceil(width / 2) cells. Cells at the right and
bottom edges read pixels past the raster bounds, which come back as the background and
so are lit only if the background itself passes the threshold.
Options
	:alpha_threshold — the smallest alpha counted as a lit dot, default 1. Raise it
to drop faint pixels; 0 lights every pixel including fully transparent ones.


  



  
    
      
    
    
      to_ansi(rows)



        
          
        

    

  


  

      

          @spec to_ansi([[cell()]]) :: binary()


      


Flattens cell rows to a single newline-separated string with 24-bit colour.
Each coloured cell is wrapped in a truecolour foreground sequence and reset immediately
after, so the string leaves no styling behind. Cells with no lit pixels are emitted bare.
Rows are joined with \n and there is no trailing newline.

  



  
    
      
    
    
      to_text(rows)



        
          
        

    

  


  

      

          @spec to_text([[cell()]]) :: [binary()]


      


Flattens cell rows to one uncoloured string per row, dropping the colours.
Returns a list of binaries, one per row, each of braille characters only.

  


        

      


  

    
FrenchCurve.Backend.Iterm2 
    



      
Renders a raster with iTerm2's inline-image protocol, as a base64 PNG in an OSC 1337
sequence.
True RGBA, so transparency is kept. The protocol has no stored images: every draw sends
the whole picture, which is why FrenchCurve.Sprite.upload/3 does nothing here.
IO.write(FrenchCurve.Backend.Iterm2.render(raster, fit: {20, 10}))

      


      
        Summary


  
    Functions
  


    
      
        render(raster, opts \\ [])

      


        Returns the escape sequence that draws raster at the cursor.



    





      


      
        Functions


        


    

  
    
      
    
    
      render(raster, opts \\ [])



        
          
        

    

  


  

      

          @spec render(
  FrenchCurve.Raster.t(),
  keyword()
) :: binary()


      


Returns the escape sequence that draws raster at the cursor.
The raster is encoded as a PNG by FrenchCurve.Png.encode/3 and base64-wrapped.
Options
	:fit — {cols, rows}, the cell box to scale the image into. Sizing is in cells
natively, so no cell-pixel size is needed. Aspect ratio is not preserved: the image
is stretched to fill the box. Omitted by default, which leaves iTerm2 to size the
image from its pixel dimensions.


  


        

      


  

    
FrenchCurve.Backend.Kitty 
    



      
Renders a raster with the kitty graphics protocol, as raw RGBA (f=32) in APC sequences.
True RGBA, so transparency is kept. Alone among the four backends this one has a stored
image: transmit/3 puts pixels in the terminal under a numeric id and place/2 stamps
that id anywhere, so a repeated image costs one small sequence per draw. render/2 is
the one-shot form that transmits and displays in a single call.
Pixels are base64-encoded and split into 4096-byte chunks, each carrying its own escape
sequence.
transmit/3, place/2 and delete/1 suppress the terminal's acknowledgement (q=2)
on every chunk they emit, so none of them provokes a reply on stdin, where it would
reach the application as a run of keystrokes. render/2 does not set it, so a terminal
that acknowledges by default will answer a render/2 call; read and discard that reply,
or use transmit/3 with place/2 on an input-reading application.
IO.write(FrenchCurve.Backend.Kitty.transmit(raster, 42, compress: true))
IO.write(FrenchCurve.Backend.Kitty.place(42, fit: {20, 10}, z: 1))
Compression
compress: true deflates the pixels before base64 and tells the terminal so with o=z,
which shrinks both the payload and the number of chunks. It is off by default: the
protocol makes compression optional and a partial implementation may not support it, so
turn it on only for terminals you know accept it.

      


      
        Summary


  
    Types
  


    
      
        encoded()

      


        A raster's pixels made ready for transmit_encoded/2, under any id.



    





  
    Functions
  


    
      
        delete(opts)

      


        Returns the sequence that removes placements (a=d).



    


    
      
        encode(raster, opts \\ [])

      


        raster's pixels encoded once for transmit_encoded/2, which stores them under an id
without encoding them again.



    


    
      
        place(id, opts \\ [])

      


        Returns the sequence that draws the stored image id at the cursor (a=p).



    


    
      
        render(raster, opts \\ [])

      


        Returns the sequence that transmits raster and displays it at the cursor (a=T).



    


    
      
        transmit(raster, id, opts \\ [])

      


        Returns the sequence that stores raster under id without displaying it (a=t).



    


    
      
        transmit_encoded(map, id)

      


        The sequence that stores encoded (encode/2) under id without displaying it
(a=t), as transmit/3 does.



    





      


      
        Types


        


  
    
      
    
    
      encoded()



        
          
        

    

  


  

      

          @type encoded() :: %{control: String.t(), chunks: [binary()]}


      


A raster's pixels made ready for transmit_encoded/2, under any id.

  


        

      

      
        Functions


        


  
    
      
    
    
      delete(opts)



        
          
        

    

  


  

      

          @spec delete(keyword()) :: binary()


      


Returns the sequence that removes placements (a=d).
Options
	:id — the image id given to transmit/3; removes the image and every placement
of it. Required unless :z is given.
	:placement — with :id, delete only this placement, leaving the image stored and
its other placements alone.
	:z — instead of :id, delete every placement at this z-index, of any image,
keeping the images stored.


  



    

  
    
      
    
    
      encode(raster, opts \\ [])



        
          
        

    

  


  

      

          @spec encode(
  FrenchCurve.Raster.t(),
  keyword()
) :: encoded()


      


raster's pixels encoded once for transmit_encoded/2, which stores them under an id
without encoding them again.
Options
	:format — :rgba (default), raw pixels (f=32), deflated with :compress; or
:png (f=100), a palette PNG (FrenchCurve.Png.encode_indexed/4) when the
raster has at most 256 colours, else a truecolour one
	:compress — for :rgba, as transmit/3 takes it; for :png, the deflate level,
default 6


  



    

  
    
      
    
    
      place(id, opts \\ [])



        
          
        

    

  


  

      

          @spec place(
  pos_integer(),
  keyword()
) :: binary()


      


Returns the sequence that draws the stored image id at the cursor (a=p).
id must already have been sent by transmit/3, or the terminal has nothing to draw.
The cursor is left where it was (C=1), so a placement does not move the caret.
Options
	:fit — {cols, rows}, the cell box the terminal scales this placement into
	:z — integer stacking order; higher placements draw over lower ones, and negative
values sit behind the text
	:placement — integer id for this placement, needed to delete or replace it
individually. Omitted by default, which lets the terminal assign one.
	:x_offset, :y_offset — pixels to shift the image right and down inside the
cursor's cell, each less than the cell's size in that direction
	:source — {x, y, width, height}, the rectangle of the stored image to show, in
pixels from its top left. The whole image by default.

Every option is omitted from the sequence when not given, leaving the terminal's default.

  



    

  
    
      
    
    
      render(raster, opts \\ [])



        
          
        

    

  


  

      

          @spec render(
  FrenchCurve.Raster.t(),
  keyword()
) :: binary()


      


Returns the sequence that transmits raster and displays it at the cursor (a=T).
The image is not stored under an id and cannot be placed again; use transmit/3 and
place/2 for that.
Options
	:fit — {cols, rows}, the cell box the terminal scales the image into. Omitted by
default, which sizes the image from its pixel dimensions.
	:compress — deflate the pixels before base64 and mark the payload o=z; an
integer sets the level FrenchCurve.Deflate compresses at, default
false
	:cursor — :keep leaves the caret where it was (C=1) rather than letting the
terminal move it past the image, which near the bottom of the screen would scroll.
Omitted by default, which is the terminal's own behaviour
	:quiet — suppress the terminal's replies (q=2), default false. Worth setting for
anything drawn repeatedly, since the replies otherwise arrive as input
	:id — also name the image, so delete/1 can take it off again. Set this for anything
drawn more than once. A kitty image is an overlay rather than cells: text written over
it does not rub it out and leaving the alternate screen does not discard it, so an
unnamed one cannot be removed at all and is still on the screen after the program exits


  



    

  
    
      
    
    
      transmit(raster, id, opts \\ [])



        
          
        

    

  


  

      

          @spec transmit(FrenchCurve.Raster.t(), pos_integer(), keyword()) :: binary()


      


Returns the sequence that stores raster under id without displaying it (a=t).
id is a positive integer naming the image in the terminal until delete/1; storing a
second image under an id already in use replaces the first. Pass the same id to
place/2 to draw it.
Options
	:compress — deflate the pixels before base64 and mark the payload o=z; an
integer sets the level FrenchCurve.Deflate compresses at, default
false

Sizing is chosen per placement rather than per image, so :fit has no effect here and
belongs on place/2.

  



  
    
      
    
    
      transmit_encoded(map, id)



        
          
        

    

  


  

      

          @spec transmit_encoded(encoded(), pos_integer()) :: iodata()


      


The sequence that stores encoded (encode/2) under id without displaying it
(a=t), as transmit/3 does.

  


        

      


  

    
FrenchCurve.Backend.Sixel 
    



      
Renders a raster as a sixel image, a palette-indexed DCS sequence.
Sixel encodes six vertical pixels per character, so the image is written as horizontal
bands six pixels tall, one pass per colour used in the band, run-length compressed.
The format is indexed, not truecolour: the image is limited to 256 colours. Rasters with
more are quantized by dropping low bits from each channel, as many as it takes to fit.
Sixel has no alpha. Pixels below the alpha threshold are left unwritten and show
whatever the terminal already had there, unless :background names a colour to paint
them instead.
IO.write(FrenchCurve.Backend.Sixel.render(raster, background: {0, 0, 0}))

      


      
        Summary


  
    Functions
  


    
      
        render(raster, opts \\ [])

      


        Returns the DCS sequence that draws raster at the cursor.



    





      


      
        Functions


        


    

  
    
      
    
    
      render(raster, opts \\ [])



        
          
        

    

  


  

      

          @spec render(
  FrenchCurve.Raster.t(),
  keyword()
) :: binary()


      


Returns the DCS sequence that draws raster at the cursor.
Options
	:alpha_threshold — the smallest alpha treated as an opaque pixel, default 1.
Pixels below it are transparent.
	:background — an {r, g, b} tuple painted behind transparent pixels. Omitted by
default, which leaves those pixels unwritten.


  


        

      


  

    
FrenchCurve.Sprite 
    



      
A raster that is drawn many times, uploaded once where the protocol allows it.
Under :kitty a sprite is transmitted to the terminal once under a numeric id and then
stamped by reference, so repeated draws cost an id rather than a screenful of pixels.
The other three protocols have no stored-image concept: upload/3 and delete/3 are
no-ops returning "", and place/3 re-emits the pixels every time. The same call
sequence therefore works everywhere.
sprite = FrenchCurve.Sprite.new(raster)

IO.write(FrenchCurve.Sprite.upload(sprite, :kitty))
IO.write(FrenchCurve.Sprite.place(sprite, :kitty, fit: {4, 2}))
FrenchCurve.Sprite.Registry tracks which sprites have already been uploaded so a
render loop can call it unconditionally.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        delete(sprite, protocol, opts \\ [])

      


        Returns the bytes that release the sprite's stored image from the terminal.



    


    
      
        new(raster, opts \\ [])

      


        Wraps raster as a sprite, finalizing its dense pixel buffer.



    


    
      
        place(sprite, protocol, opts \\ [])

      


        Returns the bytes that draw the sprite at the cursor.



    


    
      
        upload(sprite, protocol, opts \\ [])

      


        Returns the bytes that store the sprite's pixels in the terminal without displaying them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %FrenchCurve.Sprite{
  height: pos_integer(),
  id: pos_integer(),
  raster: FrenchCurve.Raster.t(),
  width: pos_integer()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      delete(sprite, protocol, opts \\ [])



        
          
        

    

  


  

      

          @spec delete(t(), atom(), keyword()) :: binary()


      


Returns the bytes that release the sprite's stored image from the terminal.
Under :kitty this deletes by the sprite's id; pass :placement in opts to target a
single placement. Every other protocol returns "". A sprite deleted this way must be
uploaded again before it can be placed.

  



    

  
    
      
    
    
      new(raster, opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  FrenchCurve.Raster.t(),
  keyword()
) :: t()


      


Wraps raster as a sprite, finalizing its dense pixel buffer.
width and height are taken from the raster. Drawing into sprite.raster afterwards
will not change the id, so build the raster fully before calling this.
Options
	:id — the positive integer the terminal stores the image under. Defaults to a hash
of the pixels, so two sprites with identical contents share an id and upload once.
Pass an explicit id only if you manage the terminal's id space yourself; two
different images sharing an id will overwrite each other.


  



    

  
    
      
    
    
      place(sprite, protocol, opts \\ [])



        
          
        

    

  


  

      

          @spec place(t(), atom(), keyword()) :: binary()


      


Returns the bytes that draw the sprite at the cursor.
Under :kitty this references the uploaded image by id and takes
FrenchCurve.Backend.Kitty.place/2's options (:fit, :z, :placement); upload/3
must have been sent first or the terminal has nothing to draw. Under :sixel and
:iterm2 the pixels are re-encoded on every call, taking that backend's render/2
options. Under :braille the result is an ANSI string of braille characters.
protocol must be one of the four; any other atom raises FunctionClauseError.

  



    

  
    
      
    
    
      upload(sprite, protocol, opts \\ [])



        
          
        

    

  


  

      

          @spec upload(t(), atom(), keyword()) :: binary()


      


Returns the bytes that store the sprite's pixels in the terminal without displaying them.
Under :kitty this is a transmit sequence carrying the sprite's id; opts are
FrenchCurve.Backend.Kitty.transmit/3's, of which :compress is the useful one. Every
other protocol returns "", as none has anywhere to store an image.
Send this once per sprite before the first place/3.

  


        

      


  

    
FrenchCurve.Sprite.Registry 
    



      
Remembers which sprite ids have been uploaded, so a render loop uploads each one once.
A plain immutable value, not a process: thread it through your render state and replace
it with the one ensure/3 hands back.
{registry, bytes} = FrenchCurve.Sprite.Registry.ensure(registry, sprite, :kitty)
IO.write(bytes <> FrenchCurve.Sprite.place(sprite, :kitty))
The registry tracks ids, not terminals. Start a fresh one whenever the terminal's image
store is emptied, or it will assume uploads that no longer exist.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        ensure(registry, sprite, protocol)

      


        Returns {registry, bytes}, uploading sprite if this registry has not seen its id.



    


    
      
        new()

      


        Returns an empty registry.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %FrenchCurve.Sprite.Registry{uploaded: MapSet.t(pos_integer())}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ensure(registry, sprite, protocol)



        
          
        

    

  


  

      

          @spec ensure(t(), FrenchCurve.Sprite.t(), atom()) :: {t(), binary()}


      


Returns {registry, bytes}, uploading sprite if this registry has not seen its id.
bytes is the upload sequence the first time a given id is passed under :kitty, and
"" on every later call and for every other protocol. The returned registry records the
id and must be used in place of the one passed in.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      


Returns an empty registry.

  


        

      


  

    
FrenchCurve.Capability 
    



      
Chooses a graphics protocol from the environment and maps it to a backend module.
Detection reads KITTY_WINDOW_ID, TERM, TERM_PROGRAM, WEZTERM_PANE, LC_TERMINAL and
KONSOLE_VERSION. A variable exported empty counts as unset. The first matching rule wins,
in this order:
	environment	protocol
	KITTY_WINDOW_ID set	:kitty
	TERM contains kitty or ghostty	:kitty
	TERM_PROGRAM is WezTerm	:kitty
	WEZTERM_PANE set	:kitty
	TERM_PROGRAM is iTerm.app	:iterm2
	LC_TERMINAL is iTerm2	:iterm2
	KONSOLE_VERSION set	:sixel
	TERM contains foot or mlterm	:sixel
	anything else	:braille

:braille is the fallback because it needs no graphics support at all.
FRENCH_CURVE_ITERM2=kitty sends iTerm2 to :kitty instead; other terminals ignore
it.
WEZTERM_PANE and LC_TERMINAL cover terminals whose TERM_PROGRAM did not survive the
trip: multiplexers drop it, and ssh forwards only the variables its client is configured to
send, which for iTerm2 is LC_TERMINAL under the usual SendEnv LC_*. Detecting a remote
client therefore means passing that session's environment to detect/1, not the
environment of the host the program runs on.
A terminal detected as :kitty does not necessarily speak all of the protocol — ask
placements?/1 before storing an image under an id and placing it.
iTerm2
iTerm2 gets its own inline images. Forced to :kitty, it speaks transmit-and-display
and delete only: placements?/1 is false for it at every version, and
FrenchCurve.frame/3 retransmits each frame. What each path costs on iTerm2 is set
out in the README.
case FrenchCurve.Capability.detect() do
  :braille -> IO.write(FrenchCurve.to_terminal(raster, :braille))
  protocol -> IO.write(FrenchCurve.to_terminal(raster, protocol))
end

      


      
        Summary


  
    Functions
  


    
      
        backend(atom)

      


        Returns the backend module implementing protocol.



    


    
      
        detect()

      


        Detects the protocol for the current OS environment.



    


    
      
        detect(env)

      


        Detects the protocol for env, a map of environment variable name to string value.



    


    
      
        from_probe(replies)

      


        The protocol replies implies, or nil when they name nothing usable.



    


    
      
        iterm2?(env)

      


        Whether env describes an iTerm2 session, locally or over ssh.



    


    
      
        placements?()

      


        Whether this terminal keeps images under an id and draws them again by placement.



    


    
      
        placements?(env)

      


        Whether the terminal described by env keeps images under an id and places them.



    


    
      
        probe()

      


        The bytes to write to a terminal to ask what it supports.



    


    
      
        probe_complete?(replies)

      


        Whether replies contains the device attributes answer that ends the exchange.



    





      


      
        Functions


        


  
    
      
    
    
      backend(atom)



        
          
        

    

  


  

      

          @spec backend(atom()) :: module()


      


Returns the backend module implementing protocol.
Accepts :kitty, :sixel, :iterm2, :braille and :cells; any other value raises
FunctionClauseError. Every returned module exports render/2 taking a
FrenchCurve.Raster and a keyword list.

  



  
    
      
    
    
      detect()



        
          
        

    

  


  

      

          @spec detect() :: atom()


      


Detects the protocol for the current OS environment.
The result is computed once and cached in :persistent_term under
{FrenchCurve.Capability, :detected} for the life of the VM, so a later change to the
environment is not picked up. Use detect/1 to detect against a specific environment.
Returns :kitty, :sixel, :iterm2 or :braille.

  



  
    
      
    
    
      detect(env)



        
          
        

    

  


  

      

          @spec detect(map()) :: atom()


      


Detects the protocol for env, a map of environment variable name to string value.
Uncached, and missing keys are treated as unset. Returns :kitty, :sixel, :iterm2
or :braille; :braille when no rule matches.
iex> FrenchCurve.Capability.detect(%{"TERM" => "xterm-kitty"})
:kitty

  



  
    
      
    
    
      from_probe(replies)



        
          
        

    

  


  

      

          @spec from_probe(binary()) :: atom() | nil


      


The protocol replies implies, or nil when they name nothing usable.
The terminal's own name wins: a terminal that says it is kitty, ghostty or
WezTerm gets :kitty, and one that says it is iTerm2 gets :iterm2 even though
it answers kitty's queries. Only when the name is absent or unrecognised do the
device attributes decide, where a 4 among them is sixel support.
iex> FrenchCurve.Capability.from_probe("\eP>|kitty(0.32.2)\e\\\e[?62;22c")
:kitty

iex> FrenchCurve.Capability.from_probe("\e[?62;4;6c")
:sixel

iex> FrenchCurve.Capability.from_probe("\e[?62;22c")
nil

  



  
    
      
    
    
      iterm2?(env)



        
          
        

    

  


  

      

          @spec iterm2?(map()) :: boolean()


      


Whether env describes an iTerm2 session, locally or over ssh.
iex> FrenchCurve.Capability.iterm2?(%{"LC_TERMINAL" => "iTerm2"})
true
iex> FrenchCurve.Capability.iterm2?(%{"TERM" => "xterm-kitty"})
false

  



  
    
      
    
    
      placements?()



        
          
        

    

  


  

      

          @spec placements?() :: boolean()


      


Whether this terminal keeps images under an id and draws them again by placement.
detect/1 saying :kitty does not have to mean the whole protocol is there: a terminal can
understand transmit-and-display (a=T) without keeping images under an id for
FrenchCurve.Backend.Kitty.place/2 to draw again. Sending one a store and then a placement
draws nothing at all — it stores a picture it never shows, then is handed a command it does
not understand.
FrenchCurve.frame/3 asks this and picks accordingly; ask it yourself only if you are
building the sequence by hand.
iex> FrenchCurve.Capability.placements?(%{"TERM" => "xterm-kitty"})
true
iex> FrenchCurve.Capability.placements?(%{"TERM_PROGRAM" => "iTerm.app", "TERM_PROGRAM_VERSION" => "3.7.2"})
false
iex> FrenchCurve.Capability.placements?(%{"TERM" => "xterm-256color"})
false

  



  
    
      
    
    
      placements?(env)



        
          
        

    

  


  

      

          @spec placements?(map()) :: boolean()


      


Whether the terminal described by env keeps images under an id and places them.
As placements?/0, against a given environment map rather than the OS one. Uncached.

  



  
    
      
    
    
      probe()



        
          
        

    

  


  

      

          @spec probe() :: binary()


      


The bytes to write to a terminal to ask what it supports.
Two queries: XTVERSION (CSI > q), which a terminal answers with its name, and
primary device attributes (CSI c), which it answers with a list of features.
The attributes reply is what probe_complete?/1 watches for, because nearly
every terminal answers it while only some answer XTVERSION — so it arrives last
and marks the end of the exchange.
A terminal that answers neither says nothing at all, which is why a caller must
also give up on a timeout.
iex> FrenchCurve.Capability.probe()
"\e[>q\e[c"

  



  
    
      
    
    
      probe_complete?(replies)



        
          
        

    

  


  

      

          @spec probe_complete?(binary()) :: boolean()


      


Whether replies contains the device attributes answer that ends the exchange.
iex> FrenchCurve.Capability.probe_complete?("\e[?62;4c")
true

iex> FrenchCurve.Capability.probe_complete?("\eP>|kitty(0.32.2)\e\\")
false

  


        

      


  

    
FrenchCurve.Geometry 
    



      
Converts between terminal cells and pixels.
Sizing a raster to a region of the screen needs the terminal's cell size in pixels,
which only the terminal knows. cell_size_query/0 returns the escape sequence that asks
for it and parse_cell_size/1 reads the answer; detect_cell_size/1 does both through a
callback you supply. When the terminal will not say, default_cell_px/0 stands in.
Sizes are {width, height} in pixels throughout, and regions are {cols, rows} in
cells.
cell_px =
  case FrenchCurve.Geometry.detect_cell_size(&query_terminal/1) do
    {:ok, size} -> size
    :error -> FrenchCurve.Geometry.default_cell_px()
  end

{width, height} = FrenchCurve.Geometry.pixels_for_cells({40, 12}, cell_px)

      


      
        Summary


  
    Types
  


    
      
        cell_px()

      


    


    
      
        region()

      


    





  
    Functions
  


    
      
        braille_cell_px()

      


        Returns the pixels one braille cell covers, {2, 4}.



    


    
      
        cell_size_query()

      


        Returns the escape sequence that asks the terminal for its cell size in pixels.



    


    
      
        default_cell_px()

      


        Returns the assumed cell size, {10, 20} pixels, for terminals that do not report one.



    


    
      
        detect_cell_size(query_io)

      


        Asks the terminal for its cell size through query_io and parses the reply.



    


    
      
        parse_cell_size(reply)

      


        Parses a terminal's reply to cell_size_query/0.



    


    
      
        pixels_for_cells(region, arg2)

      


        Returns the pixel size {width, height} of a {cols, rows} region of cells.



    





      


      
        Types


        


  
    
      
    
    
      cell_px()



        
          
        

    

  


  

      

          @type cell_px() :: {pos_integer(), pos_integer()}


      



  



  
    
      
    
    
      region()



        
          
        

    

  


  

      

          @type region() :: {pos_integer(), pos_integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      braille_cell_px()



        
          
        

    

  


  

      

          @spec braille_cell_px() :: cell_px()


      


Returns the pixels one braille cell covers, {2, 4}.
Fixed by the braille dot layout, not by the terminal: FrenchCurve.Backend.Braille maps
a 2-by-4 block of raster pixels onto the eight dots of one character.

  



  
    
      
    
    
      cell_size_query()



        
          
        

    

  


  

      

          @spec cell_size_query() :: binary()


      


Returns the escape sequence that asks the terminal for its cell size in pixels.
Write it to the terminal and read the reply back with parse_cell_size/1.

  



  
    
      
    
    
      default_cell_px()



        
          
        

    

  


  

      

          @spec default_cell_px() :: cell_px()


      


Returns the assumed cell size, {10, 20} pixels, for terminals that do not report one.

  



  
    
      
    
    
      detect_cell_size(query_io)



        
          
        

    

  


  

      

          @spec detect_cell_size((binary() -> binary() | nil)) :: {:ok, cell_px()} | :error


      


Asks the terminal for its cell size through query_io and parses the reply.
query_io is a one-argument function; it is called with cell_size_query/0 and must
write that to the terminal and return the terminal's raw reply as a binary, or any
non-binary if there was none. Returns {:ok, {width, height}} in pixels, or :error
when no reply came back or it could not be parsed.

  



  
    
      
    
    
      parse_cell_size(reply)



        
          
        

    

  


  

      

          @spec parse_cell_size(binary()) :: {:ok, cell_px()} | :error


      


Parses a terminal's reply to cell_size_query/0.
Expects a binary containing \e[6;<height>;<width>t; surrounding bytes are ignored.
Returns {:ok, {width, height}} in pixels, or :error if the reply does not match.
Note that the terminal reports height before width and this returns width first.

  



  
    
      
    
    
      pixels_for_cells(region, arg2)



        
          
        

    

  


  

      

          @spec pixels_for_cells(region(), cell_px() | :unknown) ::
  {pos_integer(), pos_integer()}


      


Returns the pixel size {width, height} of a {cols, rows} region of cells.
Multiplies each dimension by the corresponding cell dimension. Pass :unknown as the
cell size to use default_cell_px/0.

  


        

      


  

    
FrenchCurve.Png 
    



      
Encodes raw RGBA pixels as a PNG.
encode/3 writes truecolour with alpha, the format iTerm2's inline-image protocol
takes. encode_indexed/3 writes a palette image, one byte a pixel, for pictures of at
most 256 colours such as pixel art, where it is far smaller. Encoding only; there is no
decoder.
png = FrenchCurve.Png.encode(width, height, FrenchCurve.Raster.to_rgba_binary(raster))

      


      
        Summary


  
    Functions
  


    
      
        encode(width, height, rgba)

      


        Encodes a dense RGBA buffer as a complete PNG binary.



    


    
      
        encode_indexed(width, height, rgba, level \\ 6)

      


        Encodes a dense RGBA buffer, as encode/3 takes it, as a palette PNG: each distinct
colour, alpha included, once in its PLTE and tRNS chunks, and a byte a pixel
deflated by FrenchCurve.Deflate at level (default 6).



    





      


      
        Functions


        


  
    
      
    
    
      encode(width, height, rgba)



        
          
        

    

  


  

      

          @spec encode(pos_integer(), pos_integer(), binary()) :: binary()


      


Encodes a dense RGBA buffer as a complete PNG binary.
rgba must be exactly width * height * 4 bytes, four bytes per pixel in red, green,
blue, alpha order and rows top to bottom; a mismatched size raises FunctionClauseError,
as do non-positive dimensions.
The result is an 8-bit-per-channel truecolour-with-alpha PNG whose scanlines all use
filter type 0 and whose pixel data sits in a single IDAT chunk deflated at the fastest
level.

  



    

  
    
      
    
    
      encode_indexed(width, height, rgba, level \\ 6)



        
          
        

    

  


  

      

          @spec encode_indexed(pos_integer(), pos_integer(), binary(), 1..12) ::
  {:ok, binary()} | {:error, :too_many_colours}


      


Encodes a dense RGBA buffer, as encode/3 takes it, as a palette PNG: each distinct
colour, alpha included, once in its PLTE and tRNS chunks, and a byte a pixel
deflated by FrenchCurve.Deflate at level (default 6).
Returns {:error, :too_many_colours} when the buffer has more than 256 colours.
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